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PERMIT 



a00 Bull Street 
Columbia, SC 2920 1 - 1708 

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-98-030 

Facility: Xuine Corps Recruit Depot 
Pan-is Island, South Carolina 
Beaufort County 
SC6 170 022 767 

For the installation of two (2) permanent monitoring wells at SWMU-2 as follows: 

1) One (1) shallow and one (1) deep permanent monitoring well to be installled at the 
locations specified on Figure 7-3 (attached). 

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

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

Conditions: 

1) That the monitoring wells be installed by a well driller certified by the state of South 
Caroliia. 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, 

c’ . . 
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3) 

4) 

5) 

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

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 Ofke (843)522- 
9097. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code of 
Laws and the Department of Environmental Control’s Regulation R.61-71. 

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

Attachment: Figure 7-3, Proposed Groundwater Sample Locations , f--+ \ 

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

-) 
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Rev. o 

ISLAND - 

LEGEND 
8 EXISTING SURFICIAL AQUIFER MONITORING WELL 

0 PROPOSED SHALLOW SURFICIAL AQUIFER 
MONITORING WELL 

0 PRO?OSED DEEP SURFICIAL AQUIFER MONITOR!?!:: 
WELL 

& MARSH 

6 APPRCXIMATE GROUNDWATER FLCW DIRECT:ON 

I 

LOCATIONS 
SITE 2 - 2 FIGURE 7-3 

.MC_RD 
a 206 ma 

Brown & Root Environmental 
0697071P 

CT0 0020 



A-2 

SOIL BORING LOGS 



\ ’ c PROJECT NAME: 

“, .$ :Jrr@*:? _s ’ , . ’ 

BORING LOG PawLfw 

. . 
or 

Run NC Remarks 

demoMormmd&h6,potitdavak(Bkrshds. ~mdngficqusnyIieIwated~tesd. 
a* 1’ ,‘. _’ 

Converted to Well,: Yes No Well I.D. #z - 

iDrilling Area 
B?ckgrouhd (ppm):[r[ 

‘. 



PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRlL&lNC RIG: 

BORING LOG Page z of. 

2v , 
48 

I I I I 
1 , 

I 
, 

L 
•~-~carne;OMWOCR- 

I I II - : \ 
Drilling Area 

Backgrouird @pm):r 

.- Converted to well: 
/ ’ 

YeS No .‘\/ Well I.D. #: - 

. . 



PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

“’ 

BORltk LOG Page 1 of 4 

.‘$A DRILLER: 

. 
_ - . - .  . -  -17. - . . . - .  . - - -  - . - - - .  

. Drilling Area 
ground @pm):( 



PROJECT NAME: Mc/‘KB - ‘-i?A’iTTZrc, ~<bd 
PROJECT NUMBER: ,y5 
DRILLING COMPANY: E 
DRILLING RIG: 

Page/ofC. BORING LOG 
. .  ̂ n 

.r., .- ‘BOklNG NUMBER: &j”& 02, ~5~2 ,--, -.- 
$94 DATE: - d 

arratt Wolff GEOLOGIST: 

#A DRILLER: 
c- A/,,&- ; r- fl -&j /) 

y Include monitor reading in 6 fool inWvab 0 borehole. Increase reading frequency if elaveted r&onse read. Drillinn Area .Y---?~ 



PROJECT NAME: 
ROJECT NUMBER: 
RILLING COMPANY: 

GRILLING RIG: 

,.,I.I Sample 
Racovrfy 
sample 
Lengm 

AIR DRILLER: AlA 

I MATERIAL DESCRIPTION I I PlDfflD Reading (ppm) 

I 

- - Wnen rOCk coring, enter rock brokeness. 

‘F Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
,. Remarks: do - 

Sonverted to W&II: 
f-ci/Percr 49 0 -j ’ ’ 

Yes No 



BORING LOG 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

y Include~monttcr reading in 6 foot intervals Q borehole. Increase reading frequency if elevated reponse read. 

Remarks: -fl7o 
Drilling Area ‘7 

+u.fh PJ7Aw”+/F J 
Wc%f khkf?/kJ/. UJ-/dS 61'1 +&.j UiT d//4/ 

Backgroubd (ppm):r , 
._ 

24 /A4 
rfi//rt#fJ 04 fl / 

//dza/p J 
- I / eJ!fi'///& c92 2 d 

Yes No L/ We&D. #: ’ ,h 
/ nnl #r/G&Jr 



&y& ? ,3; ,,;., ,i. - 

BdRlhiG ‘LOG Page f of I 

PROJECT NAME: 
PROJECT NUMBER: 

MC Al> - c)n’irr~cs GI~~~QRING I+JMBER: y~l--- oVJ - 5 5 c 5 
7w4 DA+ 

RlLLlNd COMPANY: Parratt Wolff GEOLOGIST: 
(syn -76 

ROLLING RIG: AZ 7 DRILLER: 

Sample Deplh Blom i ’ Samplr molorn 
No. and (Ft) 6” or ROD Recowyl Change 
Typeor or, - w Ssmple KWWW 

RM RunNo. . LInom Or 

sclnnad 
Intwval 

I l-m 

l When mck axing, enter rock bmkeness. 



Page I of BORING LOG 

PROJECT NAME: j’tma ?@r &~Sc,~~~ 
PROJECT NUMBER: 4 
DRILLING COMPANY: tih- 

\I ,PF 

1 MATERIAL DESCRIPTION I 

DRILLING RIG: 

T U 
S. 
c 
S 
. 

- 

Remarks CO&i 

.I 

I 

- 

- 

- 

- 

- k 

I I I 
mlr rock brokeneu. 

Drillina Area 



PROJECT NAME: MCPD - $?Aj&+ ~&&O~G NUMBER: 2&T- QJ- ZSS’@7 
PROJECT NUMBER: .7’394 
DRILLING COMPANY: Parratt Wolff GEOL;)GIST: 

QT.- gp-qt 

RILLING RIG: nDtl I ED. 
5. ,uFkO/~ /’ -c. ,&pm4 

*. 



Page 1 of I, BORING LOG 
- 

PROJECT NAME: 
.( 

fThx2JW J--=Lh9 
BORING NUMBER: @I- p98-- ,a -.&j > 

PROJECT NUMBER: DATE: - 
DRILLING COMPANY: hl h‘ GEOLOGIST: 

DRILLER: N bc 

I I MATERIAL DESCRIPTION I I FmFlo aomM IPorn 

DRILLING RIG: 

I 

1 

- 
- 

- 

- 

U 
s 
c 
S Rema 
. 

Irks 
COIW MatrrLel C*rsmauorl 

I 

‘When mcJ~ coring. enler rock brok-. When mcJ~ co&g. enler rock brok-. ” 

Drilling Area 



LOG 0.~ BORING No. PAI 2-1 

Marine Corps Recruit Depot 
Beaufort County, South Carolina 

Location: See Plate > 
.= 
E 
3 
.u 
iG Q 
h 

Surface Elevation: 16.5 ’ 

MATERIAL DESCRlPftON 
3X LTY SAND, brown 

- with roots to 4.0’ 

- light brown below 4.0’ 

- gray at 17 0’ 

- with a few l/2” thick clay seams, 
20.0’ to 21 -0’ 

- sand. medium to coarse below 24.0’ 
I-c L-,\ IC3.J ( 

CLAY. soft. gray 
- with some-plknt debris (26.0’) 

. 

55 

1 See Key for.Terms and Svmbols. 

:omptetion Depth: 26.0’ 
Vater First Noticed: 14.0 l I 

Jo 
Dr 

7-3606 
Id By: A. Clark . - 

I 

Loggea uy: 
Dry Auger: 

J. Byars 
0’ to 16’ 

wet Rotary: 16’ to 26’ - 

Pate: February 24, 1988 
depth to Water: -- 
:aved: -- 

Date: -- 

MCCLELLAND 
ENGINEERS 

Boring Sealed: We1 1 Instal led 

PLATE > 
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- 

Location: See Plate > 

LOG OF BORING NO. PAI 2-2 

Site 2 - Borrow Pit Landfill 
Marine Corps Recruit Depot 

Beaufort County, South Carolina 

Surface Elevation: 17.. 8 ’ 

MATERIAL DESCRIPTION 
SILTY SAND. brown 

- with roots to 2.0’ 

- light brown below 4.0’ 

- wet at 13.0’ 

- gray at 23.0.’ 

- with a few clay pockets below 25.0’ 

See Key for Terms and Symbols. 

Shear 

E 
-- 
9-t 
Q’ 
SQ 
EE 
2E 
50 
c+ 

I? 

_. 
Job NO.: 1387-Z 16 
Drilled 6V: A. Clark 

Logged By: d. Byars 
Dry Auger: 0’ to 14’ 
Wet Rotary: 14’ to 30*? 
Boring Sealed: Well Installed 

- 

- 

:ompletion Depth: 30.0’ 
Uater First Noticed: -- 
late: February 22. 1989 
depth to Water: -- 
iaved: -- 
late: -- 

- 

C 
E 
3 
e 
z 
+ 

- 

- 

:CLELLAND 
IGINEERS 

PIATF % 

1 



LOG OF BORING NO. PAJ 2-3 

Site ‘2 AL &rbw Pit Landfill 
Marine Corps Recruit Depot 

Beaufort County, South Carolina 

Location: See Plate w 

Surface Elevation: 14.7 ’ 

MATERIAL DESCRIPTION 
SILTY SAND dark brown 

- with roits 

- light brown below 5.0’ 

- wet below 11.0’ 

- gray below 14.0’ 

- with a few clay seams at 18.0’ 

- with, clayey sand seam at 24.0’ 

SANDV CLAY. gray 
126.0 , 

(28.0’: 

ion Depth: 26.0’ 
irst Noticed: -- Water F 

Date: February 22. 1968 
Depth to Water: -- 
Caved: -- 
Date: -- 

See Key for Terms and Symbols. 

I Jc 
01 

1307-3606 

E 
.p 
3 
,z 
0 

.E 
3 

.illed By: A. Clark 
Logged By: J. 6yars 
Dry Auger: 0’ :O 12’ 
Wet Rotary: 12. to 26’ 
Boring Sealed: We1 1 Installed 

:ren I. k 

- 

- - 

MCCLELLAND 
ENGINEERS PLATE : 





DEPARTMENT OF THE NAVY 

. . 

wit CONSTRUCTION DETAILS 

WELL NUMBER 7% I- 2- I . 

DATE OF INSTALLATION z -=‘-gE- 

1. kighl of Crsing above ground _ ,315 ’ 

2. Depth to first Coupling Y@s- 

Coupling lntervsl Depths ,- IO.0 ’ 

3. Total Length of blank Pipe ,-%,l 

4. Type of Blank Pipe 2” 5~ t-4 40 7”dC -l-&pSFPCDCD 

5. Length of Scrserl 2o.Q’ 

6. Type of Screen .z?” SCM 40 PVC THIzpRDm 0.01e” 

7. Length of Sump - 

8. Tots! Depth Of bring 24, e”’ Hole Dim&r ,a 

9. Depth To Bottom of Screen s& 

10. Type of Screen Filter F&W &wJO 

CLsntity Used _ 30 I-& Size “/%Y U/C.- 

11. Depth To Top of Filter L/.0’. 

12: Type of Seal /?CLLCTS 

@entity Used _ 25 LOS 

13. Depth To Top of Seal 2e5’ 

14: Type of Grout _ c EM r@r’, 43 FHr8U lrjb 

Grout nixlure _ 9+2-- 

nethod of Placement %uP fu PRY #aLE 



7 

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

( 

...... . ,, ...... 

........ ,‘\ ....... , ............ 
I .* ........ \ l . \ 

....... 
..‘\ 

/ ,’ 
.......... 

...... l 

WELL CONSTR.UCTtON DETAILS 5 
WELL NUMBER Til-2-Z a.- 

DATE OF INStALlATl~ 2-z -86’ 

.--* 
?! 

1. Height of Casing e&vu ground -3 5’ 

2. Depth to fwst Coupling 8.5’ 

Coupling lntarvsl Depths *S, 18-5,2Q+=; 33.5 

5. Total Length of Dlsnk Pips +%ds’ 

4. Type of Blank Pipe 2”sccl qo rn6zf;r7PE:p PJC 

5. Length of Scraen ,25,0’ 

7. Length of Sump - 

8. Tots1 Depth of Boring d Hole Diameter .M 

9. Depth To Bottom of Screen 30~0 ’ 
*--. ,* _ 

10. Type of Screen Filter f-C &ND 

tisntity Used _ vs* LB5 Size “139 U/C-L 

Il. Depth To lop of’ Filter 3.5’ ’ 

12. Type of Seal _ %UTW ld?ELlA- 

Cbantity Used _ 2s LBS 

13. Depth To lop ol Seal ~;cJ’ 

14. Type of Grout - c EklFNr /E&ml r-n? 

Grout tlixturc _ ?d.. 

method of PIncement P OUR IN PRY I-coC’i? 



ti&LL CONSTRUCTION DE:TAIts 

wELL~%ER ?A\-2-3 

DATEOFINSTALLATION =2-sg- 

t.Height of Cesing above growId- 3.5' 

’ 2. bpth t0 f!rSt CDUpiifbg 9.5 

/ 0.0’ Coupling interval Depths - 

3. Total Length of Blank Pipe %L 

4. Type of Blank Pipe 2” SCH L(CjT\Ic 7?-tRE11DElJ 

5. Length of Scrsert 2_0.0’ 

6. Type oCScr*n 2” =I+ qb ‘?ifC lTtQE@DED 0.0 

7. Length of Sump Z 

6. Tots1 Depth of Boring 2 Hole Diameter & 

9. Depth To Bottom of Screen &,O’ 

10. Type of Screen Filter F-em= SPA0 

bwtity Used _ 45-O LBS Sira IL/30 U/C - 

11. Depth To Top of’ Filter x_ 

12. Type of Seal - %Nla~ Ir& YQELLEr 

Cbsntity Used 2:s MS. 

13. Depth To Top of Seal zs9’ 

14. Type of (irout - COIEW BmaaNITZ. /’ 

Grout Mixture _ WG- 

nethod of Placemint /30”R /AI --zk’f l4LLE 



FpLz-(32- yjw3op 

OVERBURDEN 
MONliQRlNG WELL SHE.ET 

)ROJECT fl@n w k~~OCAT,ON &Jr) u 02 
‘ROJECT NO. 3 30 4 BORING 
:LEVATION b’-“+ ‘5-O 
‘IELD GEOLOGIST 

PATE 
4 * &!JM?z R 

6 DEVELOPMENT 
METHoD%~ 4 

-- 
GROUND 
ELEVATION 

- ELEVATION OF TOP OF SURFACE CASING : TRP+4” 
- ELEVATION OF TOP OF RISER PIPE: -l-b3 FT 

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

- I.D. OF SURFACE CASING: 4 le.44 
TYPE OF SURFACE CASING. #~~‘NUm 

- RISER PIPE I.D. ,2 wJ3r 
TYPE OF RISER PIPE: yGse WC 

- BOREHOLE DIAMETER: w@ 

/’ 
.n 

i--t 

TYPE OF BACKFILL: timtile 

- ELEVATION/DEPTH TOP OF SEAL: 

- TYPE OF SEAL: 

- DEPTH TOP OF SAND PACK: 

- ELEVATION I DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: 54&k 

‘SLOiSlZE x LENGiH: &*/o jw x laR 

I.D. OF SCREEN: 2 rh+i . 

/3&F 

- TYPE OF SAND PACK: * I 59~~. 

ELEVATION I DEPTH BOTTOM OF SCREEN: 13,6F / 

1 rw=r ELEVATION I DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSEfIVATION 
WELL: * I swn 

BflclCFILL CQ&\ST5 Q: (0-q” OF .SIWJ 

ELEVATION I DEPTH OF HOLE: / IW 



OVERBURDEN 

I .“: \, ,., .I,,, : MQNliORlNG WELL SHEET * ,,i’ : r( i: .*. 1 .$I ,,,x”:,:.,’ : c:* 

‘ROJ ECT ‘JI-lcm 
‘ROJECT NO. 73‘7q 
;LEVATlON (6Koutib > 510 

:IELD GEOLOGIST k%w~ 
DEVELOPMENT 
METHOD>& 

4 
_- 

GROUND 
ELEVATION 4 - 

- 

- ELEVATION OF TOP OF SURFACE CASING : 
TRP+ 4”. 

- ELEVATION OF TOP OF RISER PIPE: 7.98 Fl- 

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

5itEEL 
SC/i 40 PV 

- I.D. OF SURFACE CASING: 4 IbJfL4-l 
TYPE OF SURFACE CASING. Aiuf%I NC- 

- RISER PIPE I.D. 
TYPE OF RISER PIPE: =ti 40 pgc 

- BOREHOLE DIAMETER: 01l-W 

- TYPE OF BACKFILL: 

- ELEVATION / DEPTH TOP OF SEAL: ---at! 

- TYPE OF SEAL: EewGJlrr~m , 

- DEPTH TOP OF SAND PACK: 29=T 

- ELEVATION I DEPTH TOP OF SCREEN: /31 F 

- TYPE OF SCREEN: sct4LsoPe 

‘SLOT SIZE x LENGTH: 0,ozo f&A xi5w 

I.D. OF SCREEN: 2AfJs-i 

- TYPE OF’SAND PACK: 21’2 45w?D 

- ELEVATION / DEP’TH BOTTOM OF SCREEN: 

- ELEVATION I DEPTH BOTTOM 0~ SAND PACK: /=J? 
TYPE OF BACKFILL BELOW OBSERVATION 
WE&L: 

- ELEVATION / DEPTH OF HOLE: /3- 



‘. 

/ 

1 



‘MONITORING WELL DEVELOPMENT RECORD . Page / of / - 

Depth to Bottom (ft.): $@,.Ur& 
Static Water Level Before (ft.): /&,sf;- Drilling Co.: 
Static Water Level Afteb(ff.1: - 
Screen Length (ft.): 
Specific Capacity: 
Casing ID (in.): 2” 

(Ft. below TOC) 

L 



.MONITORING WELL DEVELOPMENT RECORD ’ ‘Page 1 of / 

Well: _ ?&s z-&@‘?? 
Site: b@z- .<h’[rjL!z 

L” Depth to Bottom (ft.): Responsible Personnel: ~QF/z DZa J/i‘& 

Date Installed: +$2*X5&$ 
Static Water Level Before (ft.): /q-w Drilling Co.: @)& ~/fi.,-~.c l ’ 
Static Water Level After ff I: 

, 
-- Project Name: ~24~ ,‘c, x,&C/. c C 

Date Developed: Screen Length (ft.): 
1. 

d:-F- Project Number: r;is&f 
Dev. Method. 

Time 

I 

Estimated Cumulative Water Level Remarks I 



Site: &a 2 - fiwp~c/ 2 
Date lnstalled:&&$~$!!& 
Date Developed $&s/9@ I 
Dev. Method: Ptiy ,# <U&q 
Pump Type: 1.66 WD Pvc~4~6~. ?-’ 

Depth to Bottom (ft;): a3.28 
Static Water Level Before (ft.): rd.0 2 
Static Water Level After (ft.): - 
Screen Length (ft.): !g.gp-- 

Specific Capacity: -. 
Casing ID (in.): 2.s’ op 

.MONITORING WELL DEVELOPMENT RECORD . Page _Lof / 

,f /---I 

Drilling Co.: @Q@f# &&/tie. AC! + L 
/ 

Project Name: ?“w*.j s &.&. 5~ 
Project Number: -94 

I 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity 
Sediment Water Readings (Degrees C) Conductance (NTU) 
Thickness Volume (Ft. below TOC) (Units&,) L A 

Remarks 
(odor, color, etc.) 

I I I I I I I I 

1 



‘MONITORING WELL DEVELOPMENT RECORD . 
u. 

Page of i- 

Time 

Depth to Bottom (ft.): tsfw Responsible PeFsqnnel: ~~’ Gc3- 
Static Water Level Before (ft.): 738 Drillin 
Static Water Level After !ff.l: - Project Name: \-&?J~ -S~(J!.J 
Screen Length (ft.): 5 .)7 Project Numbeii 734u 
Specific Capacity: - 
Casing ID (in.): a&+ 

&&& L.7 /@ ,sc?~r:d& 5&3&32-. 

Estimated Cumulative Water Level 1 Temperature 1 pH 1 Specific 1 Turbidity 1 Remarks 
1 Sediment 

I 

Water Readings (Degrees Cl Conductance (NW 

I. 

(odor, color, etc.) 
ss Volume (Ft. below TOC) (Units ) 

-Gal.) 



‘MONITORING WELL DEVELOPMENT RECORD . Page t of / 

Weli: 
Site: 
Date lnstal 
Date Developed: 
Dev. 
Pump Type 

F.&z- ma 5.@&epth to Bottom (ft.): /syd 3 

4 03-.. Static Water Level Before (ft.): 
y/y,p,$5 

6, 3 b 
led: 

3 
~~I,“,“L”,zh’e~~~.~AftejlfB; 

Specific Capacity: - 
Casing ID fin.): 2 ‘/ &&a 

I Specific Remarks I 
. 

Time Estimated Cumulative Water Level Temperature pH 
Sediment Water Readings (Degrees C) Conductance (NTU) . (odor, color, etc.) 
Thickness Volume (Ft. below TOC) (Units ) 

(Ft.) (Gal.) - 

/SF3 - # Il;P T7AL 
c&L n2 

AwJ - 
f&g/a QZu s?sL(& ,5q4 7,‘3p7 (-j&A 

//s- I & dl A*59 
0 

‘h-/q. - $6 i- 
$?$4ti &35/ 
a& a 1 c&3/ 

ii527 - 3&3 -. &Lo 642 - Cd&c3 6432 IT I 



A L 

GEOTECHNICAL/ECOLOGICA,~.,.~.AT.A~ _..... _;, .__,, . . __ _, ,_ _...,._, _. 

f- 

. . 



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, 
however, the MW will be replaced with GW. 

For&l 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-I 5-SD-002 is referred to as PAI-I 5SD-02. 

Surface soil sample location PAI-I 5-SS-002 is referred to as PAI-I 5-SS-02. 

For fl media, any modifier will be placed,at the end of the sample identification 
name. For example, a surface soil. sample from location PAI-I 5-SS-02 may be 
referred to as: 

PAI-I 5-SS-02-01. 



~- 

PARTICLE SIZE-DISTRIBUTION TEST REPORT 

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

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

b 1 0.0 2.0 87.9 2.4 7.7 
I 

I I I 

LL PI 435 O60 050 030 015. DIO-- - ‘2, CU 

b NL NP 0.829 0.534 0.400 0.177 0.111 0.0736 0.80 7.3 

I I I , I I I 

MATERIAL DESCRIPTION 

l Gray Brown Poorly Graded Sand with Silt 

Project No.: 2857 

Project: Porris Island 

0 Locat ion: PAI 02-SB-001-30 

Date: 24 JULT 1998 

- KIBER 
-!&~vx - -s%F” 

.-G--pz- 

Remarks: 

Figure No. 



..- .j.. * ,.” .*.“- 
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PqRT I CLE S I ZE .D i-gTR.1 .BUT I ON TEST REPORT ; 

100 

90 

70 

ii5 
f 60 
LL 

200 100 10.0 1.0 0.1 0.01 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND % SILT x CLAY 
B 6 0.0 3.2 57.1 17.0 22.7 

7 

LL PI O85 O60 050 030 015 ho 
0 0.232 0.166 0.139 0.0199 0.0014 

MATERIAL DESCRIPTION . . 

0 Green Brown Silty Clayey Sand 

Project No.: 2857 

Project : Porris Island 

l Locat ion: PA I -02-SD-001-01 

Rema r ks : 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

80 

20 

10 

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

Test % +3” % GRAVEL % SAND % SILT % CLAY 
b 1 0.0 0.0 71.9 6.7 21.4 

I 

LL PI O85 .O60 050 030 015 D10- - cc % 

D 0.377 0.262 0.201 0.1 IO 0.0014 

MATERIAL DESCRIPTION ,__,“. ..,,., 
l Green Brown Clayey Sand 

uses AASHTO 

Project No.: 2857 Rema r ks : 

Project: Porris Island 

l Locat ion: PA I -02-SD-002-o 1 

Date: 22 September 1998 

- KIBER 
W SERVICES, 

E~OIVEAL 
Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

90 

80 

200 100 10.0 1 .o 0.1 
GRAIN SIZE - mm 

Test % +3” % GRAVEL ’ . % SAND 
15 0.0 1.1 88.2 

LL PI D85 D60 050 030 015 01 o- 

I 0.233 0.177 0.159 0.128 0.109 
0.0237 

1 
I 4 

MATERIAL DESCRIPTION’ 

b Green Brown Sand 

=roject No.: 2857 

=roject: Porris Island 

l Locat ion: PAI-02-SD-003-01 

Date: 22 September 1998 

- KIBER 
-E-tzgE? SERVI 

- 
uses 

- 
Rema r ks : 

- cc CU 

3.88 7.5 

I 
AASHTO 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

6 

100 , " 

80 +w 

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

.-. ..-” 

Test % +3” % GRAVEL % SAND % SILT % CLAY 
17 0.0 0.0 93.1 0.6 6.3 

LL PI D85 *60 D50 D30 015 DlO-- - C, CU 

1 0.242 0.184 0.165 0.132 0.112 0.107 0.90 1.7 

MATERIAL OESCRlPTlON I uses I AASHTO 

b Brown Sand 

Project No.: 2857 

Project : Porris Island 

0 Locat ion: PA I -02-SD-004-0 1 

Date: 22 September 1990 .._ . “.. -. KIBER 

-SERB 

Rema r ks : 

Figure No. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

100 

90 

80 

70 

30 

20 

10 

0 

c rC 
a 0 

200 100 10.0 1.0 0.1 
GRAIN SIZE - mm 

Test % +3” % GRAVEL % SAND 
0 8 0.0 0.0 96.8 

LL PI D85 D60 050 D30 45 

0 NL NP 0.222 0.179 0.164 0.136 0.114 

MATERIAL DESCRIPTION uses 
0 Dark Brown Poorly Graded Sand SP 

Project No.: 2857 

Project: Porris Island 

0 Locat ion: PAI-OZ-SS-007-01 

Date: 22 September 1998 

- KIBER 
WSER~I ENmzt$z!= 

- 

I 

Remarks: 

Figure No. 
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ATTERBERG LIMITS 
REPORT FORM 
ASTM D 4318 

Project: PARRIS ISLAND 
Project No.: 2857 
Sample No. PAI-02-SB-001-30 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

24 JULY 1998 
DG 

7815 AT 

x. 

Liauid Limit Determination 
Pan No. 
Pan Weight 
Wet Soil + Pan 
Dry Soil + Pan 
Wt of Dry Soil, Ws . 

Wt of Water, Ww 
Moisture Content, ASTM 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

Liquid Limit: ’ 
Plastic Limit: 

Plasticity index: N/A 

10 1OC 
No. of Blows, N 



,. ..- 
.~(.., ;: i * 1.. 

REPORT FORM 
ASTM D 4318 

Project: PARRIS ISLAND 
Project No.: 2857 
Sample No. PAI-02-SS-007-01 
Description: 

Testing Date: 
Tested By: 
Tracking Code: 

20 SEPTEMBER 1998 
DG - -- 

8026 AT 

Pan No. 
Pan Weight 
- - ‘et Soil + Pan 

Liquid Limit. Determination 

9 9 _ 
9 9 w 

Dry Soil + Pan 
WtofD ry Soil, Ws 
WtofvI later, Ww 
kMoisture Content, ASTM 1 
No. of Blows, N 
Correction Factor, K 
Liquid Limit NL 

Liquid .Limit: 
Plastic Limit: 

I No. of Blows, N 
I 

N 
20 
21 
22 
23) 
24 
25 
26 
27 
-8 

iiK-- -- 

k 
0.974 
0.979 
0.985 
0.990 
0.995 
1.000 . 
1.005 
1 .OOQ 
1.014 

Plastic Limit Determination ’ 
Pan No. 
Pan Weight 9 9 
Wet Soil + Pan 9 9 
Dry Soil + Pan 9 9 
Wt of Dry Soil, Ws 9 9 
Wt of Water, Ww 9 9 
Moisture Content, ASTM % % 
Plastic Limit NP 



SOLID SPECIFIC GRAVITY 
ASTM D 854 

DATA SHEET 

PROJECT: PARRIS ISLAND 

PROJECT No.: 2857 

TESTING DATE: 30 JULY 1998 

TESTED BY: DG 

TRACKING CODE: 7818-GS2 

1 . SAMPLE NUMBER 

2. FLASK NUMBER 

3. TEMPERATURE 

4. WT. FLASK & WATER 

SOLID SPEClhC GRAVITY 

03-SB-002-24 03-SB-003-12 02-SB-001-30 

1 2 3 

22.2 c 22.2 “C 22.3 ‘C 

0.00 g 0.00 g 0.00 $ 

7. CALIBRATION WAT 

10. CORRECTION FACTOR K 

11. Gs@2O”C 2.72 2.67 2.71 _ 

- 



SOLID SPECIFIC GRAVITY 
ASTM D 854 
DATA SHEET 

PROJECT: 

PROJECT No.: 

TESTING DATE: 

TESTED BY: 

TRACKING CODE: 

PARRIS ISLAND 

2857 

17 SEPTEMBER 1998 

DG 

8026432 



PERMEABILITY 
SUMMARY OF RESULTS 

PROJECT: PARRIS ISLAND 

PROJECT No.: 2857 

SAMPLE No.: PAI-0246-001-36 

TESTED BY: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7819 PM 

1 

TEST DATE: 30 JULY 1998 

BULK UNIT WEIGHT BULK UNIT WEIGHT 

DRY UNIT WEIGHT DRY UNIT WEIGHT 

MOISTURE CONTENT MOISTURE CONTENT 

PERMEABILITY PERMEABILITY 

/44-353 



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

PERMEABILITY 
SPECIMEN CONDITIONS 

Page1 of6 

PARRIS ISLAND 

2857 
PAI-OZ-SB-001-36 

30 JULY 1998 

TESTED By: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7819 IPM 

4 



PERMWABMTY 
SACK-PRESSURE SATURATION 

Page2ofB 

PROJECT: 

PROJECT No.: 
SAMPLE No.: 
TEST DATE: 

PARRIS ISLAND 
2857 

PkOZ-SB-OOl -36 
30 JULY 1998 

TESTED By: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7819 PM 

1 

* Saturation check - no data available. 



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

PERMEABILITY 
SPECIMEN CONSOLIDATION 

PagelofS 

PARRIS ISLAND 
2857 ’ 

PAI-OZ-SB-001-36 
30 JULY 1998 

TESTED BY: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7819 PM 



PERMEABILITY 
CONSOLIDATION CURVE 

Page4of6 

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

PARRIS I! XAND 
2857 

PAI-02-SB-001-36 

30 JULY 1998 

TESTED By: 

TRACKING C0IX: . - _-. . . . _- ----. 

EQUIPMENT No.: 

5 

0 

-5 

-10 

E -15 

+ 

s 
-g -20 
w .- 
-5 

ic -25 

0” 
3 
5 -30 
I- 

-35 

-40 

-45 

-50 

MC 
7819 PM 

1 

I I 

1 CONSOLIDATION CURVEI 

0 1 2 3 4 

Log Time (minutes) 
* Negative values denote consolidation 



,‘. ..i ,. 

PERMEABILITY 
TEST DATA 
PagaSofB 

PROJECT: PARRIS ISLAND 

PROJECT No.: 2857 
SAMPLE No.: PAI-02-SB-OOl-36 

TESTED BY: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7819 PM 

1 
TEST DATE: 30 JULY 1998 

” _ _ “e ..~~‘. ._, / . 



..,.., ., 

PERMEABILITY 
TEST DATA (continued) 

PageGof6 .-’ --% 
1 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI-O2-SB-001-36 
TEST DATE: 30 JULY 1998 

TESTED By: 
TRACKING CODE: 
EQUIPMENT No.: 

MC 
7819 PM 

1 

ELAPSED HYDRAULIC HEAD EFFLUENT - HYDRAULIC HYDRAULIC 

I. TIME 1 DIFFERENCE (cm) 1 1NFLUENT 1 GRADIENT 1 CONDUCmmY 1 

fminutesJ INFLUENT EFFLUENT RATIO &nkmJ 

3.232 

9 1.3 1.3 1.00 2.682 1.88E-05 

5 0.7 0.7 1 .oo 2.694 2.OOE-05 

6 0.6 0.6 1.00 2.532 1.53E-05 

7 0.7 0.7 1 .oo 2.343 1.64E-05 

8 / 0.8 0.8 1 .oo 2.128 1.78E-05 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: 
PROJECT No.: 

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

PARRIS ISLAND 

2867 
PAI 02-SB-OOl-30 

23 JULY 1998 
DG 

7815 UW 

6. HEIGHT OF SPECIMEN, H 3.00 ir 3.00 ir 3.00 in 

7. VOLUME OF SPECIMEN 9.42 ina 9.42 in? 9.42 in3 

!. BULK UNIT WEIGHT 127.9 pd 130.0 pd 128.3 pci 

9. BULK SPECIFIC GRAVIIY 2.0 2.1 2.1 



UNIT WEIGHT DETERMINbiTION 
DATA SHEET I ---K 

f L 

PROJECT: PARRIS 1SLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI-O2-SD-OOI -01 
TESTING DATE: 16 SEPTEMBER 1998 
TESTED BY: DG 
TRACKING CODE: 8023 UW 

--xc- 

- 



UNIT WEIGHT DETERlVllNATiON 
DATA SHEET 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAl-02-SD-OO2-0~ 
TESTING DATE: 16 SEPTEMBER 1998 
TESTED BY: DG 
TRACKING CODE: 8025 WV 

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

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

8. BULK UNIT WEIGHT 100.8 pCq 100.4 pd 99.8 pcl 

9. BULK SPECIFIC GRAVITY 1.6 1.6 1.6 

? 



UNIT WEIGHT DETERMINATION 
DATA SHEET “-A 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI-02~SD-OO3-01 - 
TESTING DATE: 18 SEPTEMBER 1998 
TESTED BY: DG 
TRACKING CODE: 8019 uw 

- 



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

DATA SHEET 

PARRIS ISLAND 
2857 

PAI-O2-SD-OO4-01 
16 SEPTEMBER 1998 

DG 
8024 UW 



UNIT WEIGHT DETERMINATION 
DATA SHEET 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No.: PAI-O2-SS-O07-01 
TESTING DATE: 16 SEPTEMBER 1998 
TESTED BY: DG 
TRACKlNG CODE: 8026 uw 

@. HEIGHT OF SPECIMEN. H 4.00 i 4.00 ir 4.00 in 

7. VOLUME OF SPECIMEN 12.57 in” 12.57 in3 12.57 in” 

8. BULK UNIT WEIGHT 114.1 pd 114.8 pd 115.0 pci 

9. BULK SPECIFIC GRAVITY 1.8 1.8 1.8 

- 

-. 

- 



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

PARRIS ISLAND 
2857 

PAI-02.SB-OOI-30 
24 JULY 1998 

DG 
8087 MC 



1 

MOISTURE CONTENT bETERMINATION 
REPORT FORM 

PROJECT: PARRIS ISLAND 
PROJECT No.: 2857 
SAMPLE No,: PAI-02~SS-007-01 
TESTING DATE: 22 SEPTEMBER 1998 
TESTED BY: DG 
TRACKING CODE: 8026 MC 





SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Surface Soil 

-g, ubsurface Soil 
fl Sediment 
0 Other: 
fl CIA Sample Type: 

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

Low Concentration 
0 High Concentration 

IRA6 SAMPLE DATA: 

late: q/ZfiB I Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

ime: if59 7 
tethod: 

lon~tor Readtng (ppm): JA 

‘OMPOSITE SAMPLE DATA: 

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

W 

I I I . 
‘A 

AMPLE COLLECTION 1NFORMATION: S, 

Analysis 1 Container Requirements I Collecjcd Other 

7-z.L lkwLs 5E;dcD~e~&, J, 
QL:L s*c \ r-/6e v - v/ 

mL 4%JFzacs 

..WAd/c\lg~ , / 
/ i I / I I 

I I 

E 

I I I 

3SERVATIONS I NOTES: (MAP: 
I 

Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Other: 
0 QA Sample Type: 

Low Concentration 

;RA8 SAMPLE DATA: 

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

lonilor Reading (ppml: fl 

OMPOSITE SAMPLE DATA: 
I I I 

I 

ate: 

elhod: 

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

onitor Readings 
f 

lange in ppm): 

I 

I I 

I 

WPLE COLLECTION INFORMATION: 

K I - 

I 

, 

I 
OBSERVATJONS I NOTES: 

MSlMSD Duplicate ID No.: 

I I 
MAP: ’ _- 

, \ 





SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Stream C.O.C. No.: 
[ Spring 
0 Pond Type of Sample: a/a)00 

0 Lake J& Low Concentration 
gOther: - 

- 
/In-k 5mm I] High Concentration . 

u QA Sample Type: 

SAMPLING DATA: 



. . 

em SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Stream C.O.C. No.: 

0 Spring 
0 Pond 
0 Lake 

rOther: - 

Type of Sample: 
& Low Concentration 

0 High Concentration 

[I QA Sample Type: 

iAMPLlNG DATA: 
late: 7/23-2Y/98/ Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: 
, I 

N/O viiuiil Standard ,tgS/cm DqreesC h7-U mpn cn NA 

depth: swf~c 

lethod: && ,brm x5G3 c/6.2 304 J3 7. 38 3.02 

;AMPLE COLLECTION INFORMATION: e 
Preservative 

ircle if Applicable: 

Container Requirements Collected 
f / 

3 

MAP: 

MSlMSD 

I 

Duplicate ID No.: 

. 



“L ; 
., 
I 

SURFACE WATiiR SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

ids4 qAm\s r$J ba Sample ID No.: ez:z 

Sample Location: Pfq~+,2 - stiO 5 
Sampled By: 
C.O.C. No.: 

, 
[I Stream 

hh?j 
_ - f as(r9 

0 Spring 
fl Pond Type of Sample: 
n Lake .& Low Concentration 

rOther: - -ilk cm* 0 High Concentration ’ 
0 QA Sample Type.: 

SAMPLING DATA: 

Iate: 7/ _ zf//$+d Color PH S.C. Temp. Turbidity DO 

3me: ,,jb ViSUd SLaodard dqS/cm Dqrees C h?zT mid 

depth: %.u?ace 
Aethod: &J& 7.35 5/6-b &?3 It 9./V 
SAMPLE COLLECTION INFORMATION: 

ircle if Applicable: 

MS/MS0 Duplicate ID No.: 

Signature(s): 



SURFACE WATER SAMPLE LOG SHEET 

Page/L of 1_ 

Project Site Name: 
Project No.: 

0 Stream 
fl Spring 
0 Pond 
fl Lake 

r Other: - 

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

Type of Sample: 
.& Low Concentration 

0 High Concentration ‘. 

u QA Sample Type: 

late: 71%~ - pi/ /* Color PH S.C. Temp. Turbidity DO Salinity Other 

ime: 
I 

// 30 VisuaJ Standard #S/cm Degrees C h7U men % NA 

lepth: AA&L 
lethod: && - i/J 7+7 3.0< 

#AMPLE COLLECTION INkORMATlON: 

rcle if Applicable: 
_. ,... 

Signature(s): 

MS/MS0 ’ Duplicate ID No.: 

Container Requirements I I Collected 
I ’ 19 

- 

f-3 





i 

Project Site Name: Mea p MeiS z%&JJ) 
PALO2--~1)-~1 -q 

Sample ID No.: e 
Project No.: ywr) Sample Location: p9~-p s _ sb 1 

Sampled By: yjB :qp 
[I Surface Soil C.O.C. No.: ow-I& iaa7y 
[1 Subsurface Soil 

;B: 
Sediment T pe of Sample: 

u Other: ik : Low Concentration 
fl QA Sample Type: fl High Concentration 

;RAB SAMPLE DATA: 
. 

late: $2 ? /$P Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

‘ime: Iscf& 
Aethod: && ~f/“J 

o- 3” p’hy s&‘;bbe+~ c&&f &brSc 

honitor Reading (ppm): 
Sd/-hb 

:OMPOSITE SAMPLE DATA: 

9ange in ppm): 

rcle if Applicable: 

MSlMSD Duplicate ID No.: 

i%k-oz-~e,5 
I- ’ 

.hxg 
Signature(s): 



AMPLE LOG SHEET 

P&If? / of / - -a-- _c 

Project Site Name: Mea pMz[s z?QJJ Sample ID No.: ‘R$-z 
Project No.: 737L) Sample Location: wr Bz $ 

Sampled By: 
D Surface Soil C.O.C. No.: -+jg& 

u Subsurface Soil 

;s: 
Sediment T pe of Sample: 

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

RAB SAMPLE DATA: 

ste: 7 2 3 $Tf Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

me: ’ &7 

ethod: 4-0.~ bh& 
oy qi dJ-# qc$y w$p k 

Dnitor Reading @pm): N,+ 
b2a.aed/~s/slr d-zue 

DMPOSITE SAMPLE DATA: 

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

jnitor Readings 

ange in ppm): 

I Container Requirements Collected Other 

6 EMe Q-m&s 
A&z \ 80 

cle if Applicable: Signature(s):. 

MSlMSD Duplicate ID No.: 

.‘--‘-‘=‘ .._ .- - -- - 

-. 



AMPLE LOG SHEET 

Paae / of I 

Project Site Name: MC@ p$!@2IS z%&?WD 
t?4G--oZ-sD-~~J.-i 

Sample ID No.: me- 
Project No.: y3Flc) Sample Location: &r- bz -sbz 

Sampled By: 
0 Surface Soil C.O.C. No.: --=z+ 
u Subsurface Soil 

;B: 
Sediment T pe of Sample: 

U Other: &Low Concentration 
0 QA Sample Type: D High Concentration 

RAE SAMPLE DATA: 

ste: 7/%3 /w Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

me: /4r7 
ethod: &.o f 5fm~GC 

cpac92 5=-qy$d- -wQpy 

on&or Reading (ppm): ,& 

3MPOSITE SAMPLE DATA: 

Anafysis 

(73TAi\ 

Container Requirements Collected Other 

6) Ed& Q-fnQirl 

lfor 
1 d 

i, 

I 

I 
II 

/Ibot / 

/& ol. v 

0t - 

//A& 

3SERVATIONS I NOTES: 

-- 
@ c#x- ti%LL-5~0< 

de if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 



AMPLE LOG SHEET 

Project Site Name: H&?J) ‘F&?RIS *a@~ 
f-4-s4z- so -0jg-L 

Sample ID No.: w 
Project No.: 73wf Sample Location: shfmfI z 

Sampled By: siis$e 
u SurfaCe Soil C.O.C. No.: dzz?f /ita3q 
0 Subsurface Soil 

F 
Sediment T pe of Sample: 

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

;RAB SAMPLE DATA: 

late: 7/z2 /9g Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

ime: /& r 

lethod: && b---D. 5’ hl!uL 

& /ur,wJ 4~7~ Samdo+ 

lonitor Reading (ppm): 
C~mse y&#&y- SW/p/ hr: 

* I 

OMPOSITE SAMPLE DATA: 

lethod: 

?ange in ppm): 

Container Requirements 
. Jj E&-e ~jQqgrq 

&wt 
I 

Collected 

d 

Other 

MSIMSD Duplicate ID No.: 



i 

Project Site Name: 
Project No.: 

0 Surface Soil 
u Subsurface Soil 

[ QA Sample Type: 

;RAB SAMPLE DATA: 

late: 7/zv9a 
‘ime: /c/z- 
nethod: &&, 

rlonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

r 4ys- "1 J- 

*x&--JJ Sample ID No.: 
71AL) Sample Location: 

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

T pe of Sample: 
ALow Concentration 
/I High Concentraiion 

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

o-o.& Q/d 

?ange in ppm): 

. . .v 

Container Requirements Collected Other 

Fj Edm Q-fyq-&f.jff. 
Asot I / 

,, , j^ 
BSERVATIONSINOTES: I (MAP: ’ 

“... ..” . .w* -Ix- 
ircle if Applicable: ” _,.. ,” I_..,. 

MWMSD Duplicate ID No.: 



--a--- - 
PAL-[s-S&--Ci-.C 

Project Site Name: M&?J) ~&EIS: za@J) Sample ID No.: f;4rcz-:z ze 
Project No.: 7 3Y+ Sample Location: (32\~-,~- SD-0 i 

Sampled By: 

F 
rface Soil C.O.C. No.: 

u Subsurface Soil 

x Sediment T pe of Sambte: 
U Other: #k Low Concentration 
U CIA Sample Type: 

._ ” [I High Concentration 
. 

;RAB SAMPLE DATA: 

late: \ Depth 1 Color *scription (Sand, Silt. Clay, Moisture, etc.) 

:OMPOSITE SAMPLE DATA: 

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

/0:/z 0-0,s’ -i(;rL t$tlcL Fsbmdc?, sfci- 
- * 

lethod: 55 ’ ,&!i3 0-0s’ tcic< b4r j= -AlI 
55 -huel /a(Qr/+ D-OS’ Es-w i=sJ=-?D 
londor Readings ,0:/s c3 - 0,s T-iiA&iL 

?ange in ppm): /b ‘jr& a--o’s* 1 @)A 

u&a 

#AMPLE COLLECTION INFORMATION: 
,. 

I I I 

I I I 
1BSERVATlONS I NOTES: MAP: .- 

_-. 

.fM wF=44 

E-b&-L 6-d 

. __ _. II . . . 



E LOG SHEET 

D-a,-- / nf 

, 

rCI!gE- -. 

J%-=--)S -- s;D.-cz. 
Project Site Name: Mca ~)EIS z%&JJ) 
Project No.: 7 3qq 

Sample ID No.: &we 
Sample Location: (24~-)5;-s~-~ 

is: 

Sampled By: 
Surface Soil C.O.C. No.: J&-g;- 

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

;RAB SAMPLE DATA: 

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

AMPLE COLLECTION INFORMATION: 

irclc if Applicable: Signalure(s): 

MSlMSD Duplicate ID No.: 



SEDIME T S w@ MPLE LOG SHEET 
. 2) Page/ of 

i 
Project Site Name: Sample ID No.: 
Project No.: Sample Location: 

+&G$face Soil 
Sampled By: 
C.O.C. No.: 

/ 0 -Subsurface Soil 

x- 
Sediment 

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

;RAB SAMPLE DATA: 

late: 

‘ime: 

hethod: 

bath Color aescriotion (Sand. Silt. Claw Moisture l rr I 

:OMPOSITE SAMPLE DATA: 

nonitor Readings 

Range in ppm): 

I I I 
;AMPLE COLLECTION INFORMATION: 

., 

I 

BSERVATIONS I NOTES: 

lrcie if Applicable: 

MSIMSD Duplicate ID No.: 

rlAP: 

SignFtuAe(s): , 



. ‘3W-r “8 

Project Site Name: HCm PMRiS ~&-&‘J) Sample ID No.: 
Project No.: 1 w+ Sample Location: 

Sampled By: 
C.O.C. ‘No.: 

T pe of Sample: 

k Low Concentration 
0 QA Sample Type: 0 High Concentration 

lonitor Readings 

iange in ppm): 

-- 



p 
9 

A-9 

SOIL SAMPLE LOG ‘s_HEEIS+.._ .___ 1,_1._..._ _ ^.,,. .i_. 1x^ _._ _.1_1_ . . ..__... ___ -,.,.,_._“. _ ,..I ~, 1 .^“.. __ _ .,.__ 

i , 

p 

. 



SEDIMENT SAMPLE LOG SHEET 

Paare / of / 

Project Site Name: 
Project No.: 

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

;RAB SAMPLE DATA: 

late: 06 sOci6 
‘ime: is 

nethod: /e 

fionitor Reading (ppm): 

-I- + 

c%l&D Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: /SC’? lx& 

qq3d 
T pe of Sample: 

k Low Concentration 
IJ High Concentrzition 

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

/?u?. 74. c /*t&L/. 

lethod: 

SAMPLE COLLECTION INFORMATION: 



SEDIMENT SAMPLE LOG SHEET 

Paae / of / - 
P&r- aL~Z%r-~i 

Project Site Name: * Sample ID NO.: i2ts;Fet- a-w 
Project No.: 

Mea ?MRtS z=QJ) 

7 w+ Sample Location: s 2 
Sampled By: 

is: 
Surface Soil C.O.C. No.: +zY- 

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

, 
;RAB SAMPLE DATA: 

^ ._ “, ” 1_ i 

)ate: 07 2298 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

‘ime: /OOD /$ b-oxm 
nethod: L+e4 04 ’ p&-eJud y’“d. -cJ / *\Ic 

nonltor Reading (ppm): /r/p 
” 

Aelhod: 

Range in ppm): 

1 
, 



,>.~ 

SEDIMENT SAMPLE LOG SHEET 

. .s=JY’- -. 

pu T-C&~-S - 034 
Project Site Name: /wm p &?RiS: z%ifUD Sample ID No.: m-1 
Project No.: 13++ Sample Location: s’Lc)@tLi t 

Sampled By: 

is: 
C.O.C. No.: 

9 ;;;P 
Surface Soil -,,24/ 

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

;RAB SAMPLE DATA: 

late: u7zz9g Depth Color Description (Sand, Silt, Clay, Maisture. etc.) 

‘ime: //35 
nethod: && 

nonttor Reading (ppm): M& 
1 o-/ 

kf& i p@ rQ &i&a! pd. -raA=?- &woi-s+ 

/+ Fyiff 

:OMPOSITE SAMPLE DATA: 
_i... ;, 

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

nethod: 

hotvtor Readings 

Range in ppm): 

i 



I 

SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Subsurface Soil 

Page/ of 
f~-Qz -ss’-rpj-oi I- 

Mcm ?aR,S: ~WFD Sample ID No.: w’ * 

7 w* Sample Location: ?4~.6~- sso~ 
Sampled By: 
C.O.C. No.: -%zr- 

G 

D 

TI 

M 

M 

C 

D 

M 

M 

V 

Si 

. . 

i Sediment 
U Other: 
0 QA Sample Type: 

T pe of Sample: 

;d;c Low Concentration - I_. -.. 
0 High Concentration 

RAB SAMPLE DATA: 

ate: 07 2% 9g 
ime: /$Mr 
lethod: &/Sk+ 
lonitor Reading (ppm): ,&+ 

OMPOSITE SAMPLE DATA: 

Depth Color 

&I1 /jL fj&l.& 

“. _(” ..I -*._ -__ . . 

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

lethod: 

Zange in ppm): 

AMPLE COLLECTION INFORMATION: 

Analysis 

7-u \/A/j A 

-r-z& I 

I Container Requirements 1 Collected 1 Other 

I G; G.lcrnr~ fd-md,--r 1 d I 

. 

! 
ISERVATIONS I NOTES: 

cle if Applicable: 

MWMSD Duplicate ID No.: . 

3 I 



SEDIMENT SAMPLE LOG SHEET 

Pane / of / 

Project Site Name: 
Project No.: 

- -:I-- -’ & 

MQ+a $?!RiS: ~~FJJ Sample ID No.: mm1 
7 s5v* Sample Location: w sld-Lr 

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

0 Sediment 
fl Other: 
[I QA Sample Type: 

;RAB SAMPLE DATA: 

late: u7zz-FB 
‘ime: b?US- 

nethod: &AL6 

Monitor Reading (ppm): /I/A 

:OMPOSITE SAMPLE DATA: 

Depth 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

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

Aethod: 

Condor Readings 

Range in ppm): 

BSERVATldNS I NOTES: 

irclc if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

Paae / 

Project Site Name: MCa p&Q& z%QJl Sample ID No.: 
Project No.: 7 =3vq Sample Location: yw f-&i*tp 

iB: 

Sampled By: fai/Eri;m’ 
Surface Soil C.O.C. No.: &zzs-c/ 

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

iRAB SAMPLE DATA: 

late: 

lethod: 

9ange in ppm): 



SEDIMENT SAMPLE LOG SHEET 

- -:=-- -. & 

Project Site Name: MCa $&?jG?& c%&D 
t/@- @-s> -GT - oi 

Sample ID No.: )m 
Project No.: 1 w* Sample Location: Sk),MU 2 

is: 

Sampled By: 
Surface Soil C.O.C. No.: -%k- 4r 

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

;RAB SAMPLE DATA: 

bate: 6 7 z2.99 Depth Color Description (Sand. Silt. Clay, Moisture. etc.) 

ime: /b 96 

lethod: &tzb &/ ’ 
lonitor Reading (ppm): AI& 

$ ;;mw -Lo &@&l&m& p-d .sRAd: -a+ 

Lt. 

:OMPOSITE SAMPLE DATA: 

Gsture. etc.) 

iange in ppm): 

AMPLE COLLECTION 1NFORMATION: 



SEDIMENT SAMPLE LOG SHEET 

Paoe / of / -- - 
,A,, ., - 

Project Site Name: MC?& $&?RiS: c&$JJ) 
‘ml;Dz~ -0 &oi 

Sample ID No.-: &-c? , %&Ei 
Project No.: ? w* Sample Location: 5 5GmL-7 

Sampled By: 

F 
Surface Soil C.O.C. No.: ,-GikF- 

U Subsurface Soil 
0 Sediment ‘T pe of Sample: 
u Other: ik Low Concentration 
I] QA Sample Type: 0 High Concentrstion 

_z_ 
;RAB SAMPLE DATA: 

bate: Ob3U4$ Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

ime: 13055 
lethod: 6-r’ {7&. 

lonitor Reading @Pm): I 

?ange in ppm): 



SEDIMENT SAMPLE LOG SHEET 
Q<T- is.‘; -j> -- [.. 6 __ L i 

Paae / of 

Project Site Name: MCm $&?RiS ~‘&&J’J) Sample ID No.: 
Project No.: 7 w* Sample Location: 

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

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

,“. ‘ .- b .- i ,._, **.._ 

dethod: 

Range in ppm): 



1 

d 

M 

(F 

Gil 

S.EDlMENT SAMPLE LOG SHEET 

Paw / of / -- -c- 

i-++ - 1; - -5 5 -co-: ,:-j 

Project Site Name: MCI-m ~&?RIS z!%l&JJ) Sample ID No.: p& ;*< SSYX?“,~ 
Project No.: ( 7 WY Sample Location: i%r- I q-Ss G 2 

is: 

Sampled By: GG 
Surface Soil C.O.C. No.: 00673* 

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

RA8 SAMPLE DATA: 

ate: 6/,~ (.‘76 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

me: IOcfsj 

ethod: 5‘s -pLm? \ O-(.6 a. i&-n -FL-CA 
onitor Reading (ppm): @A 

3SERVAT10NS I NOTES: MAP: 

rcie if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 



SEDIMEhT SAMPLE LOG SHEET 

Paale / nf - a -. 
pq&y-- \ L;:;I’-~ 5 ,.. iyF3es ,.- 

Project Site Name: MCia ghi?RIS: z%lABED Sample ID No.: $&&&5&== 
Project No.: -r39* Sample Location: QA~ -1 CT- -sS c 3 

Sampled ,By: Q&c; 

is: 
Surface Soil C.O.C. No.: J)QZ7 = 

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

iRAB SAMP,LE DATA: 

late: b 1 t+ 1 9 6 Depth Color Description (Sand. Silt, Clay, Moisture. etc.) 

‘ime: 
I L L 

1L54 1 
tlethod:ss -0 t@e 1 

y&J” f=w i~hh~~ 

~Ion~tor Reading (ppm): Q k 
F-- shy-j 

Aethod: 

Range in ppm): 



SEDIMENT SAMPLE LOG SHEET 

Page_/ of _L 
i-jut - i 5 _ ~~;~~~;,~~~I 

Project Site Name: MCa $?&EIS c%l&JJ) Sample 10 No.: m? 
Project No.: 7 w* Sample Location: 

is= 

Sampled By: 
&S&SC+ 

Surface Soil C.O.C. No.: fi3Ozx7~ 
0 Subsurface Soil 
0 Sediment T pe of Sample: 
0 Other: k Low Concentration 
0 QA Sample Type: 0 High Concqtration 

,._ .._,_ _.,.. “_ 

iRAB SAMPLE DATA: 

late: 61 I(/ )“l’e Depth Color Description (Sand. Silt. Clay, Moisture. etc.) 

‘ime: 

nethod: s§ mt.& 
CJ -#I$’ &r-n FL-4 

nonitor Reading @pm): 4 4 T). PgS? /k “‘0-YY j-w. 
. 

:OMPOSITE SAMPLE DATA: 
_ , 

Range in ppm): 



SEDIMENT SAMPLE LOG SHEET 

j ‘/3-L -15 - 1‘; --c <T--d 

Project Site Name: MCiTi) p)$?RtS c&AQ’JJ Sample ID No.: &@$-+d 
Project No.: 7 3q* Sample Location: ‘m-, q-sqo< 

Sampled By: &b 

p: 
Surface Soil C.O.C. No.: 20x 

fl Subsurface Soil 
0 Sediment T pe of Sample: 
u Other: k Low ConcentraJion 
[I QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

)ate: d&II4 H-23 Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

‘ime: B 
lethod: & T(‘&Gl%] 

lonitor R&ding (ppm): ILy-\ 

Range in ppm): 

BSERVATIONS I NOTES: 
I I 

MAP: 

lrcle if Applicable: 

MSlMSD Duplicate ID No.: 



I 

SEDIMENT SAMPLE LOG SHEET 

Paae / of I 

Project Site Name: 
Project No.: 

F 
Surface Soil C.O.C. No.: 

[1 Subsurface Soil 
fl Sediment i pe of Sample: 
0 Other: k Low Concentration 
0 CIA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: 

bate: io /?V)QH Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

‘ime: (7 //c?7 

lethod: 3s ‘T/&e 1 0-m T-- skq-< 
\ 

lonitor Reading (ppm): r.Y ?.& 

FSb4 .-qQ. 
G-YeJ3-ell 

, 

lethod: 

_- 



SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Mca $&j?RlS: z&&a Sample ID No.: 
3 w* Sample Location: 

Samoled BY: 

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

;RAB SAMPLE DATA: 

)ate: &W/49’ 
‘ime: ;3440 
lethod: 3s ‘rjzo& 

C.0.b. No.: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

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

I,0 
Od’ APO + f%K F ?%a-& 

lonitor Reading (ppm): u& 

:OMPOSITE SAMPLE DATA: 

Mure. etc.) 

lethod: 

lonitor Readings 

Other 

/ 

I 

BSERVATIONS I NOTES: 

ircle if Applicable: 

MSlMSD Duplicate ID No.: 



CHECKED BY APPROVED BY DATE 
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. GROUNDWATER SAMPLE LOG SHEET 
, 

Project Site Name: #JrQO PO// Lb I 
Project No.: 7394 

‘fw-4c-qnfl 
Sample ID No.: m* 
Sample Location: 3 
SamDied Bv: <P 

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

* 
C.O.i=. No.: Z2ZL 
Type of Sample: 
& Low Concentration 
fl High Concentration 

iAMPLlNG DATA: 

me: &67qc$ 
me: /JfjY 

h&hod: /fiiJ .&&/ 

‘URGE DATA: 

” ,, ,:+ . ._ : ., . . . . . .. 

Color pH S.C. Temp. Turbidity DD 

vd stnndnrdms/alnDcgrcssC IqTu 

dear Y.72 .0./7/ .22-O , 0 G.32 . 0 
;..: 

Y Other 

I I I 
BSERVATIONS I NOTES: . . 

NOTE: MONITORING WELLS PURGED IN ACCORDANCE WlTH LOW FLOW SAMPLING METHODS. 

ircle if Applicable: , 

hlsrMsil Duplicate tD No.: 

$-Mi 



i. ,. J s ,I I : 
LOW FLOW PUkGE DATA SHEET j 

Mo?# I 
PROJECT SITE NAME: /%/I& -&h& iWELL I.D.: /?k-- OJ -6 N,- UO/ .- Oi 
PROJECT NUMBER: ,73Y Y 1 DATE: 

.: 7PT . 

I Time I Water Level I Flow I Temp. I PH I Cond. DO I I salj ’ 

PAGF q~()f.2 
$ 

- 



. GROUNDWATER SAMPLE LOG SHEE-Y ~ ̂  ” ‘- 

‘Project Site Name: 
Project No.: 

0 Domestic Well Dati 
b Monitoring Well Data 

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

fj Other Well Type: 9 Low Concentration 
fl CIA Sample Type: 0 High Concentration 

Analysis I Praservalivc I 

I NOTE: MONITORING WELLS PURGED IN ACCORDANCE WlTH LOW FLOW SAMPLING METHODS. 

, ,,/ 
,;’ Circle if Applicable: 

, ” 
Ir,. - Signature(s): 

MSlMSD Duplicate ID No.: 
(----& 

a 





. GROUNDWATER SAMPLE LOG SHEET 

- 
Project Site Name: /v/a #%v/ s zf$zd Sample I-D No.: 

Sample Location: 

mw 

Project No.: 7339L/ 

D Dome& Well Data 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

ZL 
1 Monitoring Well Data 

, 0 Other Well Type: # Low Concentration 
fl QA Sample Type: [I High Concentration 

L 
I 

c 

1 
h 

F 

,t 

h 

h 

v 

7 

7 

S 

C 

S 

T 

S 

0 

I I 

BSERVATIONS I NOTES.: . 

-7-Q e?q-‘idL 9m3 5 u//m-f.. 

’ vo/Lm /C./i uis/-ilq = 

VOTE: MDNlTDRlNG WELLS PURGED IN ACCORDANCE WlTH LOW FLOW SAMPLING METHODS, I 

Circle if Applicable: , 

MS/MS0 Duplicate ID No.: 

Signature(s): 



. 

LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: Mc+?O k&w/s &An/d 
PROJECT NUMBER: 7.375’ 

WELL I.D.: flz-G2 -f; IV-06’ -0) 
DATE: OEWWR . 

c 

Time Water Level 
I 

Flow Temp. PH Sal. Turb. 
.., . . . . a . ..., A. ,,,-._ l.. . . . . . . . . . . . . . . . . . . . Comments 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 

x 
Monitoring Well Data 

fl Other Well Type: 
fl QA Sample Type: 

;mPJJNG DAJ-& .: .’ .. : .:’ ‘. ._ . . 
Coior pH S.C. Temp. Turbidity Do 

vii standard mskel DegreEs mu 
I+emci: Locust 4FA.Y 5340 7862 & ‘5’ 
‘URGE DATA: ,. .,- 

Aonitor Reading (ppm): OA 1 5@/ L~.J.o,z Z&B I li I3 237 I 0435; 
Yell Casing Diameter 8 Material 2 5lro 7,&Z 23 

Analvsis . -..-. -_- Preseivativc Container Reauirunent S 

I I 
BSERVATIONS I NOTES: 

1 

NOTE: MONITORING WELLS PURGED IN ACCORDANCE WITH LOW FLOW SAMPLING METHODS. 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 7EPv-k 

;;;;;.D.: it.;;e -3 -c 

SIGN )RE(SI 
L 
3 

PAG’ 
/ 

) 
of / - 



Project Site Name: 
Project No.: 

0 Dome&c Well Data 
.I Monitoring Well Data 
0 Other Well Type: 
fl QA Sample Type: 

Sample ID No.: 
~+q2-+kyi~c\ 

/+&z.+w 
Sample Location: m* maj 
Sampled By: 
C.O.C. No.: -57 
Type of Sample: 

1 Low Concentration 
D High Concentytion 

;mpUNG ()AT& .,., ,, ::.. :, ..,.; : . .- ..:,.. :.:. “’ ‘._A . ” 

me: fgf3 -2b46 Color pH S.C. Ttmp. Turbidity 

ri: is05 vii stall&udmSIcmDtgrtesC NTU 
Lkthcd /6&f f&44 If/b-. 6;ei2. 35.4 xi / 
‘URGE DATAz “. ,_ ” 

late: 06 - JO - yg 

dtthod: /& ,&&, 

donitor Reading (ppm): 

Volunw pH Turbidity 

lnititl 6.37 a7 
1 )l4,eo 3Y’.8 J7:3 3 4.Sci 

Nell Casing Diameter 8 Material 

iAMPLE COUECTION INFORMATION: ,: 

Analysis I Prtstrvat 

irck if Applicable: , 

MS/MS0 Duplicate ID No.: 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: &id WELL I.D.: /%a&~ - &A.I.- aoq .- u/ 
PROJECT NUMBER: DATE: 06 - do -76 

I I d /. 5 

I d/3 . I 6. b> 
I 33.4 I 6.4 

Comments 

. 

SIGNb jRE(S) 

‘x3 
f ,J’ 

. . 

> PAGE ,a ,ofd 



y.:;c ,, ,t (_.. 

. GROUNDWATER- !5~;VlPLE LOG SHEET 
‘4,: : I” ,.?,>a::j ?y; ,‘f: ;. z ‘,i ,;, . 

Project Site Name: MCkv h&r-,,; J&* 2 
Project No.: 73-Y”/ 

Sample ID No.: ‘2 

?7m*; 
fl Domestic Well Data 
g Monitoring Well Data 
[I Other Well Type: 
0 QA Sample Type: 

Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
x Low Concentration 
[i High Concentration 

;AMPLlNG DATA: ..,_: :, : .;: ,, (,’ : ,.:, .._, . :._ ,I . ,;..., :.,I. ..:.:.. -_ 

MC: 05 -/“/- g8 Color pH S.C. Temp. Turbidity DO 

vii staOdard mSlcm Degrees 

r&v- 

I Other 

I I I 
BSERVATIONS I NOTES: .- 

NOTE: MONlTORlNG WELLS PURGED IN ACCORDANCE WITH LOW FLOW SAMPLING METHODS. 

,irck if Appliublc: , 

MSlMSD Duplicate ID No.: 

Signature(s): 

‘g&-Q&. 

-.- 



LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAll 



GROUNDWATER S;RMPLE LOG SHEET 
,;,: i,; ?j Q:. $ ; .,; ‘3 ‘b 

’ Paoe nf . -z--, -. - 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
R Monitorina Well Data 

Sampled By: ti. L l2k24%+& 
C.O.C. No.: @I) 
Type of Sample: 

TOther W& Type: GLOW Concentration 
0 QA Sample Type: 0 High Concentration 

Other 

NA 

Other 

- 

- 

- 

collected 

z 

2. 

l I 

I I 

I I 
)BSERVATIONS I NOTES: . 

NOTE: MONITORING WELLS PURGED IN ACCORDANCE WITH LOW FLOW SAMPLING METHODS. 

Duplicate IO No.: 



PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 
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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-62-SS-02. 

Surface water sample location PAI-02-SW-002 is referred to as PAL02-SW-012. 

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, 
however, the MW will be replaced with GW. 

For @ media, any modifier will be placed at the end of the sample ibentification 
name. For example, a surface .soil sample from location PAI-02-SS-02 may be 
referred to as: 

PAI-02-SS-02-0 1. 

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. 

Ford media, any modifier will be placed at the end of the sample identificatilon 
name. For example, a surface soil sample from location PAI-15-SS-02 may be 
referred to as: 

PAI-I 5-SS-02-01. 
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BACKGROUND SAMPLE DESCRIPTION 

;’ 1 PARRIS AND PINCKNEY ISLANDS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

[ Sample Location 1 
Surface Water 

Sample Description zl 

PAI-Ol-SW-05* Saline surface water sample collected on the northern edge of Pinckney 
island at a submeraed low tide elevation ooint. 1 

PAI-OI -SW-06* Saline surface water sample coiected in an intertidal area approximately 
50 ft west of PAI- -SW-O5 

Saline surface water sample collected from flowing water at a point 
PAI-OI -SW-07* southwest of PAI-Ol-SW-05 and PAI-Ol-SW-06 over a high tide tidal flat in 

the marsh area. 

PAI-I O-SW-16 Saline surface water sample collected from a tidal stream adjacent to the 
Broad River, along the southwestern edge of Parris Island. 

PAI- O-SW-l 7 Saline surface water sample collected from a tidal stream adjacent to the 
Broad River, alona the southwestern edae of Parris Island. 

PAI-I O-SW-I 8 Saline surface water sample collected from a tidal stream adjacent to t:he 
Broad River, along the southwestern edge of Parris Island. 

Sediment 
I Sediment sample collected from the northern edne of Pincknev Island zm 

PAI- -SD-05* submerged low tide elevation point. Sample consisted of fin-e/medium 
grain sand. 

PAI-Ol-SD-06* 

PAI- -SD-07* 

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

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

consisted of fine/medium grain sand. 

PAI-I O-SD-l 6 Silty clay sediment sample collected on the southwestern edge of 
Island, near the Broad River r 

PAI-I O-SD-l 7 Sediment sample with clay mud consistency collected approximately 500 ft 
south of the Ballast Creek on the southwestern edge of Parris Islandl. 

PAI- O-SD-l 8 

Surface Soil 

Sediment sample with clay mud consistency collected approximately 
northeast of location PAI-I O-SD-l 7. 

PAI-Ol-SS-Ol* Soil sample with fine/medium grain sand collected on the northern edge of 
Pincknev Island. 1 c I 

PAI- -SS-02* Located east of PAI-Ol-SS-01, consisting of fine/medium grain 
PAI- -SS-03* Fine/medium grain sand sample located southeast of PAI-OI -SS-01. 

PAI-I 0-SS-15 Silty, fine sand sample collected in a forest area on the 
of Parris Island. 

PAI-I O-SS-16 
Collected in a forest area on the southwestern edge of Parris Island, 

approximately 600 ft northwest of PAI-0%SS-15. I Surface soil sample 

PAI- 0-SS-17 

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

of Parris Island, approximately 250 ft north of PAI-IO-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. 













SURFACE WATER SAMPLE LOG SHEET 

Paad I ‘of i 
4 --e--L 

Project Site Name: 
Project No.: 

Sampled By:, 
fl Stream C.O.C. No.: 
0 Spring 
D Pond Type of Sample: 
[I Lake & Low Concentration 

rOther: - 
- 

jIrML smm fl High Concentration * 
0 CIA Sample Type: 

;AMPLING DATA: ,. 

jate: 6rZ 748 Color PH SC. Temp. Turbidity 

‘ime: 2 ViSUd Standard xx&cm Degrees C 

bepth: 
lethod: &-& 7.1 34 2% 

#AMPLE COLLECTION INFORMATION: 

Duplicate ID No.: 



SURFACE WATER SAMPLE LOG SHEET 
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Project Site Name: 
Project No.: 

0 Stream 

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

0 Spring 
0 Pond Type oi’Sample: 
0 Lake 

TW L 5-m 
J& Low Concentration 

)$/Other: - 0 High Concentration ’ 
0 QA Sample Type: 

l”.b. v Color PH S.C. p’” GD.Y. 
visual . O”mJ standard mS/cm Standard mSlcm 

lepth: lepth: 

lethod: && lethod: && 

,AMPLE COLLECTION INFORMATION: IRMATION: 

Temp. I sz,,p. Turbidity ‘ 0s “L.., DO -- Salinity Salinity Other Other 

NA NA 

I 

IBSERVATIONS I NOTES: 

, . . “. I .,.,. 

Container Requirements 
I 

1 ! Collected 
I 

MAP: 

-- 
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SURFACEWATERSAMPLELOGSHEET 

. IPaae’ t af I -9-A -. - 

Project Site Name: 
Project No.: 

Sampled By: 

0 Stream C.O.C. No.: 

n Spring 
(I Pond Type of Sample: 

fl Lake & Low Concentration 

rOther: - TiMI- 5qREYw d High Concentratipn . 

c] QA Sample Type: 4 

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

‘ime: viiual Standard mSkm DqreesC NW NA 

Depth: 

nethod: && 
b.8 3%4 -31 18 
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Project Site Name: 
Project No.: 

0 Stream 
n Spring 
c] Pond Type of Sample: 

fl Lake J& Low Concentration 

rOther: - -J-&v- SN 0 High Concentration 

0 QA Sample Type: 

Analvsis I Preservative I 

Sample ID No.: ~s-/o _ __ _ , 
Sample Location: Q~c,~-,F~,~~ 
Sampled By: 
C.O.C. No.: 

I 

IBSERVATIONS I NOTES: 

Container Requirements /H ) 1 Collected 

MAP: 

SAMPLING DATA: 
late: oqr [~99 Color PH S.C. Temp. Turbidity DO Salinity Other 

Tme: /ZrtL \‘isud Standard mSlcm Degrees c h’TU mgn Qn tiA 

depth: swAace 
nethod: ,&& V c b+ bz 3% 3 a7.y 7 

sat cl.3 I< 
3 25 a.!?7 0.7s& 

SAMPLE COLLECTION INFORMATION: 
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Project Site Name: 
Project No.: 

Sampkd By: 

0 Stream C.O.C. No.: 

1 Spring 
0 Pond Type of Sample: 

0 Lake .@+ Low Concentration 

rOther: - y-5-k sy-l3xm- D High Concentration ’ 

u QA Sample Type: 

Analysis 

\/;>cA- 

( Preservative 

I Hct- 

ircle if Applicable: 
MSIMSD Duplicate ID No.: 

_ 

Signature(s): 

, 

I 
3BSERVATIONS I NOTES: MAP: 
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.J I :ircle if Applicable: Signature(s): ,\ 

i 

MS/MS0 

I 

Duplicate ID No.: 

. I I 

SURFACE WATER SAMPLE LOG SHEET 
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Project Site Name: 
Project No.: 

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

.ion: jjr -/O-sLc,, w 
I 

0 Stream 
n Spring 
fl Pond Type of Sample: 

D Lake J& Low Concentration 
gOther: - -yTivL s+-fz&&v- fl High Concentration . 
u QA Sample Type: 

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

‘ime: Yisual Standard mS/cm Dqres C h7-U w-n 

tepth: 

tethod: && ‘.4* E5/ *,4 =*Y 33 3.74 
iAMPLE COLLECTION INFORMA?ION: 

Analysis 

dDLA.--- 

Preservative 

I uci- 

I 
1 

BSERVATIONS / NOTES: 

Container Requirements Collecled 

- 

A-i31 
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AMPLE LOG SHEET 

Project Site Name: 
Project No.: 

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

?$FggF 
/ 3 . n Surface Soil 

u Subsurface Soil 

3 
Sediment T pe of Sample: 

0 Other: ik : LOW Concentration 
[I QA Sample Type: n High Concentration 

iRAE SAMPLE DATA: 

late: 85279 r Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: /MO 

nethod: && D-6” 
/A 6/. -L/K. &~yii.. 

nonitor Reading (ppm): 

:OMPOSITE SAMPLE DATA: 

?ange in ppm): 

AMPLE COLLECTtiN INFORMATION: 

Container Requirements 

FIX@& 

&La 

02 
&2c 

I I 7 
BSERVATIONS I NOTES: (MAP: _ . 
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=a$$ SOIL TRAMPLE LOG iHEET SHEET Page/ of, MAPLE LOG 

Patie/ 
I 

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

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

T pe of Sample: 
&Low Concentration 

E] QA Sample Type: fl High Concentration 

G RAE SAMPLE DATA: 

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

Ti me: /33P 
M /jar. -a& . 

M 

Cl 

Di 

Ml 

(R lange in ppm): 

Sl WIPLE COLLECTtiN INFORMATION: 

Analysis 

.- 

. . 

I Container Requirements I Collected Other 

I &ot 
\ 

02 t0 

OE ISERVATIONS I NOTES: MAP: 

MSlMSD Duplicate ID No.: 



AMPLE LOG SHEET 

Droject Site Name: 
Jroject No.: 

0 Surface Soil 
fl Subsurface Soil 

Sample ID No.: 
Sample. Location: 
Sampled By: 
C.O.C. No.: A.LW? - 
T pe of Sample: 
&LowConcentration 

0 QA Sample Type: fl High Concentration 

?A8 SAMPLE DATA: 

Ite: K27?g 

)nitor Reading (ppm): * 

)MPOSITE SAMPLE DATA: 

Depth 

0-G” 

. . “’ 

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

&i - &K . 

I 
SERVATIONS I NOTES: 

cle if Applicable: 

MS/MS0 Duplicate ID No.: 

MAP: 



AMPLE LOG SHEET 

\ 
PageL of 1_ 

A-z-~o-‘s&-ql~ 
Project Site Name: p!lS x%&JJ) Sample ID No.: pw& 
Project No.: 7m ,I Sample Location: L 

Sampled By: 5 
0 Surface Soil C.O.C. No.: 1 
11 Subsurface Soil 

0 QA Sample Type: 
Low Concentration 

0 High Concentration 

RAB SAMPLE DATA: .._,I 

ate: 09095w Depth Cofor Description (Sand, Silt, Clay. Moisture, etc.) 

me: 153 7 
ethod: .-a - 

1 -9 
, fl /yvto;a% 

onitor Reading (ppm): * 

3MPOSITE SAMPLE DATA: 

I I / I 
Depth I /Ior I Description (Sand, Silt, Cfay, Moisture, etc.) 

,nitor Readings 

Analysis 

Tci \/8&h- 

! Container Requirements ! Collected 1 Other 
- - 

de if Applicable: 

MS/MS0 Duplicate ID No.: 

MAP: 

Signature(s): 

Lz$fQ&h 

3 



SOIL B SEDlNiENT SAMPLE LO6 SHEET 

B Surface Soil 
0 Subsurface Soil 

C.O.C. No.: 

XSediment 
0 Other: 
fl QA Sample Type: 

Low Concentration 
fl High Concentration 

;RAB SAMPLE DA 

bate: 

!omtor Reading (ppm): m 

:OMPOSITE SAMPLE DATA! 

late: T@e Depth Color Description (Sand. Silt, Clay,, Moisture, etc.) 

lethod: 

lonitor Readings 

iange in ppm): 

I 
I I I . 
I I I I I 

AMPLE COLLECTION INFORMATION: 

Analysis 1 Container Requirements 

y$qc) I- *fiq& - @z&Q I 
I I I 
I ! 

I 
I I 

BSERVATIONS I NOTES: MAP: 

MSlhlSD Duplicate ID No.: 



7izB3 L ’ SOIL &i&SAMPLE LOG SHEET 

‘I 
Project Site Name: 
Project No.: 

fj Surface Soil 

Page/ of 1_ 

0 Subsurface Soil 

8: 
Sediment 

u Other: 
0 QA Sample Type: 

T pe of Sample: 
d;: Low Concentration 
0 High Concentration 

RAE SAMPLE DATA: 

ate: 09‘099Q 
me: 

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

onitor Reading (ppm): 
o-~.sb+- d+“=$/ +--boaLmw 

hA& 
3MPOSITE SAMPLE DATA: 

rthod: 

Bnitor Readings 

ange in ppm): 

rMPLE COLLECTl 
/ I I 
INFORMATION: 

:ircle if Applicable: 

MSlMSD Duplicate ID No.: 

IAP: _- 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

. 

I 

Project Site Name: m - &A ~&I&! 
Proiect No.: . -l%w=% 

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

RAB SAMPLE DATA: 

ate: I Z/I s/9 83 Dkpth Color Description (Sand. Silt, Clay, Moisture. etc.) 

me: /iz~O 

athod: t%$ 1 p-tq~f~ 
zvtor Reading (ppm): &‘j 

3MPOSlTE SAMPLE DATA: 

SERVATIONS I NOTES: -- 

0 Subsurface Soil 

R Sediment 
fl Other: 
0 QA Sample Type: 

T pe of Sample: 

k Low Concentration 
0 High Concentration 

:Ic if Applicable: 
I 

MS$lSD Duplicate ID No.: 



01 

s 

Cir 

Project Site Name: 
Project No.: 

0 Surface Soil 

\c / 
PageL of _L 

Sample ID No:: 
Sample Locatlon: 

C.O.C. No.: 

tange in ppm): 

AMPLE COLLECTtiN INFORMATION: 

rde if Ahlicable: 

MSlMSD 
I 

Duplicate ID No.: 

AAP: * 



SOIL & SEDIMENT SAMFLE LOG SHEET 

Project Site Name: 
Project No.: 

D Surface Soil 
Subsurface Soil 
Sediment 

0 Other: 
fl QA Sample Type: 

iRA8 SAMPLE DATA: 

late: / z7(, s?m 
‘ime: /‘7-a@ 
Method: 

lomtor Reading (ppm): tin 

:OMPOStTE SAMPLE DATA: 

a 

Depth 

C.O.C. No.: 

Low Concentration 
0 High Concentration 

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

Xange in ppm): 

Duplicate ID No.: 
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I 

Proiect Site Name: 
Project No.: 

Mcm ?&?RIS. ~!Q&J’J) I’ - L 
-73cjLt 

Sample ID No.: P?~o I SCW[O'- 

Sample Location: &he 

x 

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

/ 0 -Subsurface Soil 
0 Sediment T pe of Sample: 
fl Other: &Low Concentration 
D QA Sample Type: fl High Concentration 

G ;RAB SAMPLE DATA: 

0 ‘ate: OLt?/qf Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

T ime: /b/f 

M iethod: &,,& o---f / 

M lonitor Reading @pm): - 

C 

D 

M ethod: 

M 

(F Lange in ppm): 

I - 

SI 4MPLE COLLECTION INFORMATION: 

01 3SERVATIONS I NOTES: RAP: 

Cir ‘Cle if Applicable: 

MSIMSD Duplicate ID No.: 



SEDIMENT SAMPLE LOG SHEET 

Pano I nf / 
. .a=“- “I 

Project Site Name: HCa p$z@RiS ~k&!W’D Sample ID No.: &jf6fS5Oo’26/ 
Project No.: -y w* Sample Location: SE &c&cc1 l!s # 

‘iB= 

Sampled By: 
Surface Soil C.O.C. No.: -fgy-+‘- 2 

0 Subsurface Soil 
0 Sediment T pe of Sample: 
0 Other: ;h;: : Low Concentration 
E] CIA Sample Type: fl High Concentration 

GRAB SAMPLE DATA: 

Date: /),$&/w Depth Color Description (Sand, Sift, Clay, Moisture, etc.) 

Time: /030 

Method: &#b c5-/’ @A 
Monitor Reading @pm): - 

COMPOSITE SAMPLE DATA: 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 



1 

SEDIMENT SAMPLE LOG SHEET 

Page/ of 
1 c 

M 

M 

IF 

Project Site Name: 
Project No.: 

x Surface Soil 

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

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

T pe of Sample: 
c &Low. Concentration 

fl High Concentration 

;RAE SAMPLE DATA: 

sate: &70/ Depth Color 1 Description (Sand. Sit, Clay, Moisture, etc.) 

ime: /dSr 

lethod: && O-/I 
lonitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

iethod: 

,onitor Readings 

tange in ppm): 

UvlPLE COLLECTION INFORMATION: 

I 
3SERVATIONS 1 NOTES: 

cle if Applicable: 

MSlMSD Duplicate ID No.: 

/ 

RAP: 



i 

SEDIMENT SAMPLE LOG SHEET 

P:an~ / nf / 

Project Site Name: 
Project No.: 

’ “Y-r -* & 

pTh+,~-/~--O/ 

Sample ID No.:‘&-,- 
Sample Location: D.-/~, -5s IJ 
Sampled By: 
C.O.C. No.: 

0 Sediment 
u Other: 
0 QA Sample Type: 

;RAB SAMPLE DATA: 

late: 0409 q 8 

ime: /v-19 
lethod: dj&p. titig] 

lonitor Readidg (ppm): 

OMPOSITE SAMPLE DATA: 

Depth 

0 .- Qfk. 

Color 

T pe of Sample: 
k Low Concentrqtion 
0 High Concentration 

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

lethod: 

onitor Readings 

lange in ppm): 

MAP: 

:ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: . 



G 

0 

1 

N 

N 

C 

0 

N 

M 

(F 

S, 

. . 

SEDIMENT SAMPLE LOG SHEET 

/ b -Subsurface Soil 
0 Sediment 
0 Other: 

Project Site Name: 

0 QA Sample Type: 

Project No.: 

X Surface Soil 

Page/ of 

M&Z?i) p)$$?+iS. ~~~EJXI 
jZ!&P -5-S -16 --/,I,-. 

Sample ID No.: m 35 m 
=f=3%4- zm3 Sample Location: ppr _ 10-s 1.b 

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

T pe of Sample: 

k Low Concentration 
0 High Concentration 

;RAB SAMPLE DATA: 

late: 09 02 9s’ 

ime: /rw 
lethod: d&F. *I 

lonitor Reading (ppm): - 

OMPOSITE SAMPLE DATA: 

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

L&.e~ &to LJd,%,,, 

c&M 

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

lethod: 

I 
I I 

I 

lonitor Readings 

iange in ppm): 

I 

1 I I I 

AMPLE COLLECTION INFORMATION: 

I 
3SERVATIONS / NOTES: 

rcle if Applicable: 

MSlMSD Duplicate ID No.: l 



SEDIMENT SAMPLE LOG SHEET 

Pane / nf 

Project Site Name: 
Project No.: 

j?!IS ~!EJJJ Sample ID No.: 
7m3 Sample Location: pa r’0 es t 17 

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

0 Sediment 
0 Other: 
0 QA Sample Type: 

Low Concentration 
0 High Concentration 

;RAB SAMPLE DATA: 

)ate: oqO Q 9& 

‘ime: 1-s 
lethod: d&p. w 

lonitor Read/ng (ppm): 

:OMPOSITE SAMPLE DATA: 

late: Time 

lethod: 

DIplh 

0 -/Q+. 

Depth 

Color 

Color 

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

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

lonitor Readings 

iange in ppm): 

AMPLE COLLECTION INFORMATION: 

Other 

rcle if Applicable: Sigr&ure(s): 

MSIMSD Duplicate ID No.: l 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: 

7394 
SAMPLERS (SIGNATURE): NO. 

CK 
TAINERS 

00263 ; 

t 

.I 

]UISHED 1’1 

I 

I I I I 

ilGNATURL): DATE / flME: RECEIVED lW(SlGNATURE): 

I I 1 I 
4 

RELtNQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED FOR LABORATORY llY DATE I TIME: REMARKS: I 

I s’;ska p/g/- 2.8”;- (lo.+ .,,. 3.L.l) 

r&rNo.?OUO(O693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: 1 IRE NAME! I 

NO. rmru” L-w.“” 
I 

01306 cn- 
ol 

m I I 
- ------ - -.-.-.ar.r-.a-.. 1 DAVE / f(ME: RECEWED I)V(SlGNAlURE): 

I 
LTUREI: n.rr I mttt . RECElVED BV~SfGNAlUUIIE): 



CtiAlN OF CUSTODY RECORD 
01307 %. 

uist4~0 BY (~IGNAWRE): RECEIVE0 IV(SlGNATURE): 



CUSTODY RECORD 
02212 

. 



1 CHAlN OF CUSTODY HECORD $ 

I 
02280 1 

4 L \ 

ION LOCATION 

UISHED BV (SIGNATURE): RECEIVED BV(SIGNAlURE): 





Street Address 8 Citv of Well Location: 
Sketch Map: 

2. CUTTING SAMPLES: Cl Yes dNo 

Geophysical Logs: id Yes (please enclose) 0 No 

I I 

* Indicate Water Bearing Zones 

5. WELL DEPTH (completed) 

3b.Q n. Date Completed: -7 / ;Z 198 

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

7. USE: 
Cl Domestic 0 Public Supply-Permit No. -- 0 Industv 
0 Irrigation q ,Air Conditioning El Commercial 

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

(US-t? a 2nd sheet if needed) 

DHEC 1903 (7193) COPY 1 MAIL lo: S. C. DEPARTME 

0 Test Well d Monitor Well 

8. CASING: CidThreaded 0 Welded 

Diam.: 2“ 
Type: dpVC Cl Galvanized 

0 Steel 0 Other 
2 in. to i5l.o ft. depth 

in. to ft. depth 

9. SCREEN: 

0 

Height: Above/Below 
Surface‘-Z-,, 3.0 ft. 
Weight - 
DriveShoe? 0 Yes e(No 

Ibs./ft. 
~ 

Type: PVC Diam.: 2)’ 
Slot/Gauge: .oW 
Set Between: 36 a 0 

Length: s.0 
ft. and ?\.o ft. NOTE: MULTIPLE SCREENS 
ft. and - n. USE SEICOND SHEET 

Sir,....: Analysis 0 Yes (please enclose) 0 No - -. 
10. TIC WATER LEVEL 

8.6 ft. below land surface after 24 hours 

11. PI tPlNG LEVEL Below Land Surface. 
ft. after -hrs. Pumping _ 

Pumping Test: 0 Yes (please enclose) 0 No 
G.P.M. 

Yield: 

12. WATER QUALITY 

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

13. ARTIFICIAL FILTER (gravel pack) CdYes 0 No 

Installed from 36 e” ft. 10 29.0 
Efl ective size Uniformity Coefficient 

14. WELL GROUTED? d Yes D No 

n. 

Neat Cement 0 Sand Cement 0 Concrete 0 Other ‘&kGu+. CGPWM~ 
Depth: From 27.O n. t0 sif+- n. 

15. NEAREST SOURCE C 8: POSSIBLE CONTAMtNATION: -ft.- direction 

Type well disinfected Cl Yes Type: 
upon completion Cl 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) Cl Reciprocating 0 Centrifugal 





-South Carolina- 

~ DHEC DsparWntofnmhvdWfctmlmmomnanalConbol 
.Water Well Record 

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

Street Address 8. Citv of Well Location: 
Sketch Mao: 

2. CUlTlNG SAMPLES: 0 Yes dNo 

Geoohvsical Loas: d Yes Wease enclose) 0 No 

I I 

3 * Indicate Water Bearing Zones 

_ (Use a 2nd sheet if needed) 

13.9 ft. Dap Completed: 1 1% 7% 

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

7. USE: 
0 Domestic 0 Public Supply-Permit No. -_ Cl Industry 
0 Irrigation 0 Air Conditioning 0 Commercial 
0 Test Well B/Monitor Well - 0 

8. CASING: dThreaded 0 Welded 
lb 

Diam.: 2 
Type: [g/PVC 0 Galvanized 

z 
0 Steel •1 Other 

in. to s.s ft. depth 
in. to ft. depth 

9. SCREEN: 
I 

Height: u/Below 
Surface - 3.0 
Weight - 
Drive Shoe? Cl Yes ra/No 

ft. 
Ibs./ft. 

-. ? ” 
Type: wc Diam.: v 
Slot/Gauge: -010 Length: lo/O 

; 

Set Between: M.9 ft. and 3.9 ft. NOTE: MULTIPLE SCREENS 
L nand - 

Sirs. .: Analysis 13 Yes (please enclose) 
fiLlJSE SECOND SHEET 

-- 
10. . TIC WATER LEVEL 

S.Q ft. below land surface after 24 hours 

11. PI IPING LEVEL Below Land Surface. 
ft. after - hrs. Pumping _ 

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

12. WATER OUALITY 

G.P.M. 

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

13. ARTIFICIAL FILTER (gravel pack) dyes Cl No 

Installed from {q-o n t0 Lo n. 
Effective size Uniformity Coefficient 

14. WELL GROUTED? dyes Cl No 

Neat Cement Cl Sand Cement •J Concrete d Other 0 
Dgpth: From 1.0 n. t0 &!W~~ ft. 

15. NEAREST SOURCE C 7 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 fdeeo) Cl Reciorocatina Cl Centrifuoal 

i-l% WA%% WELL~~NTRACT~RS CERTIFICATION: This wdll was drilled under. 

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

VA- K23 







TEST PIT LOG 
Tetra Tech NW, Inc. 

LOCATION: 

PROJECT NAME: +&$-\r x&.dJ 
PROJECT NUMBElk: --j3=12t 

Sl(Y]k L- 
-1- . 

I MATERIAL DESCRIPTION 

‘., : :._‘, . ‘. ., 

tiptll 
LaOlog! .., .’ ._ 

Change Sobaste. CharacteristiA .’ 
lFt) (DepWFt (llthology, denslty,‘colqr, etc.) 

-- 
1: - i 

-2,5 

;$i$ 

T 
PiD/FlD READING 

.1 

‘EST PIT CROSS SECTION AND /‘OR PLAN VIEW 

REM/trRKS: . 

PHOTO LO& 



T&a Tech NUS, Inc. 

TEST PIT L.O:G Page of m- 
f--X 

PROJECT NAME: ‘P Lzy- Cl 5 Gh?- a 

jpAg--CPTp-ail_ 

TEST PIT No.: 
PROJECTNUMBElk 734v 

-p-g”- 
DATE: ,~~-$+=j 

LOCATION: . ,Winu 2-- GEOLOGIST: Ia $&q<- 
.-1 * 

MATERIAL DESCRIPTION ‘-7 
i 
1 PIDIFID READING 

” . . . _” 1 
I 

Depth Litt3ciloQy’ 
:’ _., . . ,.._ .’ u 

(Ft.) (DcBhp;gFgt) 
SoiUWaste.Charactmistik .’ s 

(lithology, denslty,‘colqr, etc.) C 
. S 

Jr I-L- 

c 
-- 

I L ,A..- 

.-,-- 

A t 

rEST PIT CROSS SECTION AND /‘OR PLAN VIEW 

.-..- 

;--. 

. 

F IEMAPKS: 

PHOTO LOG: 



. 
TEST PIT LOG Page - of - 

TetraTech NUS, Inc. 
~A~-oZ~p-c3<~ 

PRCIIECT NAME: $&y&&,-~ : TESTPITtjo.: 
I - DATE: I ,w--- . ..-...--. -- < 
LOCATION: . /5b.mG ‘2, 

--. . 
GEO~OGl;T: 

t- i -_~ 

be..$h Lithdogy’ 
Change 

(Ft) (@pWFt.) 

MATERIAL DESCRIPTION PICVFID READING 
b3-A 

. * . 
. *., : :.. . . . .A . . . . . . 

. . . . . . u 'E. T 

SoiMaste. Characteristics ” .. S Remarks ’ .& 
Y % 

(llthology, density,‘colqr, etc.) . C e 3 i 

I-EST PIT CRpSS SECTION AND /‘OR PLAN VIEW 

.* a, 

REMARKS: 

PHOTO LOG: 



TEST PIT LOG Page of e- 
Tetra Tech NUS, Inc. 

&@--02-7p-03 

@7r,+$ &i-r6 TESTPITNo.: -j--FaT. . PROJECT NAME: 
PROJECT NUMBER 7aCily. DATE: /“, 4 -f--l ,P c 

5LirvnqL GEOLOGIST: & J.&I\ 

‘I 
i 

MATERIAL DESCRIPTION 
I’ 

I PID/FID READING 

LOCATION: -- 
1’ 

wpti Lithology 
Change 

‘Ft*) (Depth/FL 

‘:: : _‘, 
‘. ‘. ., 

. . . . .’ 

SoWWaste. Characteristics .’ 
(llthology, denslty,‘colqr, etc.) 

-EST PIT CROSS SECTION AND /‘OR PLAN VIEW 

REMARKS: , 

PHOTO LO@: 



-’ TEST PIT LOG Page of -- 

TeVa Tee ih NUS, Inc. 
@xc-o 2-@4?.51 

PROJECT NAME:. ji&,& zY&$i TEST PIT No.: .--. . . . ..-.. 

. ~y&#- ’ 

-s-...w-_ 
,.I -.,-s 

PROJECT NUMBEk 
i,. /, c *.- 

LOCATION: +kwn~ -* OLOGIST: 
mm.-:. WL- . m- w -~ - 

-.-. . 

I 

MATERIAL DESCRIPTION 

Lithology’ 
..,: : ;_, 

.’ .’ ., . . . . u 
Dlipth 
(Ft.1 (DcBhp;yLgt) 

SoBWaste. Characteristics .’ S 
(Iithology, denslty,‘coiqr, etc.) C 

.S 

1 .L 
7 . . 

I 

-EST PIT CROSS SECTION AND /‘OR PLAN VIEW 

I PlDlFlD READING 

REMARKS: - . 

PHOTO LO& 



El Tetra Tech NUS, Inc. 

TEST PIT LO Page of m- - i -* 

- 

PROJECT NAME: TEST PIT No.: @iq7-~2-’ 

PROJECT NUMBER: -7934 DATE: f&&&$4 

LOCATION: . . -Z$mm & GEOLOGIST: W’ c3 I&,t: 
/. . v-4 7’ 
.I MATERIAL DESCRIPTION I 1. 

..,: : ,‘., ._ 

Lithology’ . .._ .’ u 

Change Soil/Waste. Characteristics ,’ S 

(DepWFt.) (Ilthology, denslty,‘colqr, etc.) C 
. . .S 

Remarks 

1. .‘I i 
I’ I I 

..I .‘: ‘.’ 5 
r-EST PIT CROSS SECTION AND /‘OR PUN VIEW 

PlD/FiD READING 

,f--” 
XEMARKS: 

. 

PHOTO LOG: 



-’ 

PY 

TE’ST PIT LOG .I.-. I . . --- Paae of v --.- 
, TetmTech NUS, Inc. 

n A L’ 
PROJECT NAME: f‘&/.&+) cw TEST PIT No.: - 
PROJECT NUMBEk 

ppii”. 4’“s: x. rTy-3 r, 
DATE: /c , - ~~$TLt 

LOCATION: . GEOLOGIST: (2& &< -- 7-p 
I, I 

-- 
MATERIAL DESCRIPTION I 1, 1 PIDFID READING 

I-EST PIT CROSS SECTION AND /‘OR PLAN VIEW 
/- h p 

(r-- ’ o+T ‘-3 &ax a r; I’! 

REMARKS: . 

PHOTO LOG: 

A-la. A 



Tetra Tech NUS, inc. 

TEST PIT LOG 

PROJECT NAME: LL) ~‘721d TEST PIT No.: 
PROJECT NUMBER: 

~~~~~~~..y-P, 3 y? 
DATE: /fis-“rr . cd 

LOCATION: 
734~ 

5LdIV 3 GEOLOGIST: &, Ia-, 11 
. 
1 

r-; 
I 

; 
MATERIAL DESCRIPTION I PlDlFlD READING I 

I 

. 

I 

.I 

.I. 

-.,: :.;. 
. . . .’ ‘, 

” ., 

SoiGaste. Characteristics .’ 
(Whology, denslty,‘colqr, etc.) 

. . 

u 
S 
c 
.S 

Remarks 

I-EST PIT CROSS SECTION AND /‘OR PLAN VIEW 

REMARKS: 

PHOTO LOG: 



TEST PIT LOG 
Tetfa Tech NUS, inc. ‘_ 

PROJECT NAME: TEST i’IT No,: 
PROJECT NUMBER: 734y DATE: 
LOCATION: -=&&m ;L- GEOLOGIST: 

,-.-a -4 
MATERIAL DESCRIPTION I I 

I 
. 

~pth Lithology’ 
.., : : ‘, 

,.._ .’ ‘. .’ ., 

Change SoilWaste. Characteristics .’ 
(Ft’) (DepWFt.) (lithoiogy, density,‘colqr, etc.) 

s 

i 

-I h-P 
-4.1 ‘.’ _ . --- 

1 I-EST PIT CROSS SECTION AND /‘OR PLAN Vlti 
-. , I ‘. t 

Page of -m 

-- z 
I PlDl’FlD READING 
b---1 

1 

. 

REMARKS: 

PHOTO LOG: & 
, 

A- \isq 



LOCATION: 

MATERIAL DESCRIPTION PlDfFlD READING 

‘.,: :.’ . . . . .’ ._ 
.,, .’ 

Soillkaste. Characteristks .’ 
(Iithology, density,‘colqr, etc.) 

. g 
b 
8 
5 
% 

P 
B 

.ii 

Remarks 

-EST PIT CROSS SECTION AND /‘OR PLAN VIEW 

REMARKS: 

PHOTO LOG: 



f-3 cl R 
TEST PIT L.OG Page of -- 

Tetfa Tech NW, Inc. , 
p@-ccGT-P- /o UC. 

PROJECT NAME: 
PROJECT NUMBER: 

TEST PIT No.:~ 5&#+- 
734 i/L DATE: /o-s-y q 

LOCATION: . . %Q c+u z GEOLOGIST: e. $, 1h.t.c ’ -- .-. 1 

I’ I MATERIAL DESCRIPTION I 
--i 

I . 
T- 

I PWFID READING 
mw.- - 

. . :.. : 
Lithology’ 

: 

tipth 
,.., .’ 

. .._ -. 
lJ 

Ft.1 
Change SoilANaste.Characteris&s ,’ S 

.I; ‘_ T 

(llthology, density,‘colqr; etc.) 
:: 

(Depth/FL) C 
Remark .!; 

;J 
.S 

1;. .m 
d: .I 

t 
- 

I .,. 

I 

-m- 

I 1. 

--- 

l I, t --- 

‘EST PIT CROSS SECTION AND /‘OR PLAN Vlti 

REMARKS: . 

PHOTO LO& 



-‘ TEST PIT LOG Page - of - .---% ,i \ IRI Tetra Tech NUS, Inc. 
I J 

. PROJECT NAME: 
PROJECT NUMBER: 
LOCATION: . svu >* 

.I, I MATERIAL DESCRIPTION I 
..,: : ._‘, 

besti Lithology’ ,.., : ‘. .’ _, 
U 

(Ft.1 (ie;;!$ 
SoiWaste.Characteristics .’ s 

(Iithology, denslty,‘colqr, etc.) C 
.S . 

. I 

-I’-* a- 

l PIDIFID READING 

I 

-EST PIT CROSS SECTION AND /‘OR P,LAN VIEW 

REMARKS: - 

PHOTO LOG: 



TEST PIT L.OG Page of -e 
Tetra Tech NUS, Inc. 

n A 1 -.-. blT-az--TQ-ra 
-ys IN‘ 

‘IT No.: 4 k i c/- m *ie I- PROJECT NAME: f&J&, -Y!?o*.d TEST F 
PROJECT NUMBER: -74”v 
LOCATION: . \ .q d ,‘& “I \r 

DAE&;oGl,,ii-uo 

r-.-1 ,-;r: 

I PWFID READING 
i-p,- 

Dfipttl 
(Ft.1 

MATERIAL DESCRIPTION 

Lithology’ 
Change 

(DepthlFt) 

‘.,: :.’ . . . . ,.., .’ . .._ 

SoilWaste. Characteristics ,’ 
(Ilthology, denslty,‘colqr, etc.) 

;-~- I 1 
rEST PIT CROSS SECTION AND /‘OR PiAN VIEW 

---I- . 

Remarks 

I, I --- --- 

REMARKS: 4 

PHOTO LOI;: 

n-ii&. 



In;1 Tetra Tech NUS, Inc. 

Page of -- 

PROJECT NAME: 
PROJECT NUMBER: 

TEST PIT No.: yA,&o&-j-f 
q’;z,4u DATE: kl-ce 

LOCATION: . 2 
I -. . -. I 

#a L(wYLQ GEOLOGIST: - >,$I. 

‘D 

,- .A 

. 
i I’ .m .‘.‘-.,’ * 
I-EST PIT CROSS SECTION AND /‘OR PLAN VIEW 

I PIDIFID READING 

+ 

I-- 

I- 

t- 

.- 

I- 

.- 

.- 

I- 

t- 

I- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

.- 

- 

REMARKS: 

PHOTO LO& 

A-- i&.3’ 



.’ 

LOCATION: 

Dfi’pth 
(Ft.1 

Lithcilog] 
Change 

(DepthIFt 

. . 

L. 

MATERIAL DESCRIPTION 
. ‘:: : ‘_‘, 

.., : I_ ” . . 

So&aste. Characteristics .’ 
(Ilthology, denslty,‘colqr, etc.) 

. . 
. 

. 

. *: 

L 

. 

. ,I 

.( 

. I 

. 

., , 

.a , 

. I 

., # 

. . . 

. . . 

,a. 

. . . 

I.. 

<. . 

,. . 

. . 

I . I Pl13b3D READING 
I L --3 

-EST PIT CROSS SECTION AND /‘OR PiAN VIEW 

.lv I 
--- 

I --- 

,-.. . 

,--..A 

.--.. 

*--.. 

REMARKS: . 

PHOTO LOG: 



PROJECT NAME: TEST PIT NO.: ~~~-~a~ Tp?. 15 
PROJECT NUMBER: DATE: /b - a=Qfy 
LOCATION: . e-m v GEOLOGIST: 4&4 &Q4 

.-.-. r-; ; 
MATERIAL DESCRIPTION 

I 

7 
PlDfFlD READING 

-1 
..,: :.’ . . . . ” . . 

. . . . : U 

SoilWaste. Characteristics .’ S 

(Whology, denslty,‘colqr, etc.) 
I 

-I.- 
4 

I 
Eiti% SW+- 

.‘a, -FIci I 

a-- 

’ 

. ..d 

-a.- 

,-.. 

Tetra Tech NUS, Inc. 

TEST PIT LOG Page - of - r---- 8~ ‘1 

-- -- 
J....l ,’ 

Il. 
I ,I 

1, c 
l-1, 

I-EST PIT CROSS SECTION AND /‘OR PLAN VIEW 

&&h x&-- -2 3/(1 t?cl~ 

J1 

Q+ 
” 

REMARKS: . 

PHOTO LO& 



Tetra Tech NUS, Inc. 

TEST PIT L.OG Page of m- 

PROJECT NAME: P ‘ah-0 
PROJECT NUMBEFi: 
LOCATION: ‘ 4$ 

%+mL-L - . 
I 

z;; 
MATERIAL DESCRIPTION PlD/FiD READING 

I 
D&ll 
Ft.1 

LiiOlogS 
Change 

(DepWFt 

I 

J 

‘,,: :.’ . . . . ” . . 
,.., .’ 

Soil/Waste. Characteristi&3 .’ 
(Iithology, denslty,‘colqr, etc.) 

U 

S 

C 

.s 

Remarks $ 
B 

.: 

-7g- 

.s 

x 
5 
s 

-A 

-- 

-I 

-- 

-- 

-- 

- 

i 

I 

rEST PIT CROSS SECTION AND /‘OR PLAN VIEW 

REMARKS: . 

PHOTO LOG: 





SOIL & SEDIMENT SAMPLE LOG SHEET 

rCIy13 “1 -- 

Project Site Name: Sample ID No.: ~~r-@a,-sJ3-0&4- 
Project No.: q3qY Sample Loc@&&+r p - 0 

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

% Subsurface Soil 
0 Sediment Type of Sample: 
n Other: a Low Concentration 
1 QA Sample Type: [I High Concentration 

;RAB SAMpLE DATA: ,.:.: < “.’ .ji,; ,.,:., +..::::::.: :Y:‘:“:., .:: {, g ‘,‘. ‘. .; . ..-..: :.:.. ,. ,, ‘:’ 

Fate: /O- S-Yy Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: FFK 
lethod: /=fvlC ccwd-~ 
lonitor Reading (ppm): 
;of,qpoS~E SAMPLE DAT&:.::: -.’ I..:::,/,‘;~..‘: .,‘: :.,-I:.::-‘,> ; .’ ,..: :. , “. 

sture, etc.) 

Range in ppm): 

I 

1 I I 

;AMPLE COLLECTION INFORMATION: ‘. ., ,; : 1 ‘. ,: i?., : :.:.. :. ‘y I ” i ‘, 

Analysis Container Requirements Collected Other 

q--L-L v==?5 3- ~&Jlcy 0 
.rit-- SO@ c-5 \ 

I -Ibe G-t 
/ 

BSERVATIONS I NOTES: I,‘. MAP: .,... ..;,:. . . .” .:, : ( ;. ..::, .;,.+ 5. 

ircle if Applicable: . . Signature(s): 

MSIMSD Duplicate,lD No.: 



h 

0 

‘Cl 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae of 

Project Site Name: 
Project No.: 

0 Surface Soil 
x Subsurface Soil 
D Sediment 
fl Other: 
1 QA Sample Type: 

Sample ID No.: fAEox->B-)a 47 
Sample Locat?;;. f7&-qo--?p.-~ 
Sampled By: 
C.O.C. No.: %zF$ 

Type of Sample: 

x Low Concentration 
n High Concentration 

;RAB SAMPLE DATA: .:.. ; a ,,,, 1. .:,! ,,:. j.,:,. .‘: > A,,.: ,,: 1 .’ .’ ” :, + ,..‘.. ., :.. ‘ ‘, 
late: p -r-y 3 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: / s&Lo 

tlethod: 7..0 c 
Monitor Reading (ppm): 0 

G-Y &ws L.bA. 
;OMPOSITE SAMPLE DATA:., : . . . . . y:.j.>, :,..: ,. . : “I.‘: ;...: :‘::‘:,:;‘, ,:.. .‘.. ,L .,’ ., 

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

nethod: 

lonitor Readings 

Range in ppm): 

I I 
iAMPLE COLLECTION INFORMATION: : : ,’ .., .:.,: .A>., ,‘, .,.. ‘...‘; :, 

Analysis Container Requirements Collected 1 Other 

3 -F?cJwrc, J I 

‘BSERVATIONS I NOTES: “‘. .’ ‘. IMAP: ‘.. :.., ;: ;.. :.‘-‘:.- ::: 

Lq’l 

Q 

ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 

- 

- 

R-r72 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

-- 
Project Site Name: JbJWc1 -a 
Project No.: 

fl Surface Soil 
SSubsurface Soil 

fl Sediment Type of Sample: 
0 Other: & Low Concentration 
[I QA Sample Type: 1 High Concentration 

jfqABS*MpLED*J-& .,:: ;. “::...;: ,:..:;,;5. :. ‘.“..::,:‘.: ,::;+. .:y.,. .‘:‘, ., ‘..: .,..... :.::, ., ,., :_ : 

late: 7 [f) .>- c-T.- “” Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

:il :’ .‘?.l 
i 

rime: 

Aethod: ’ &fZb Fl-= JCL*& 9 . 

ulethod: 

tionitor Readings 

,Range in ppm): 

I I 1 I 

jAMPLE COLLECTION INFORMATION: ,‘. : .,, . ..I’.: .’ ,,... .._ ., . . ,.‘: .: 

Analysis I Container Requirements 

l-cc, vocs ./suocL , I 3x Fureuce 
1% g (3) f&c* PALM 

I I 

IBSERVATIONS I NOTES: (MAP: :::,ij,-i,,I: :. ,,::(;. E 
I 

:ircle if Applicable: 

MS/MS0 Duplicate ID No.: 



APPENDIX B 

SLUG TEST CALCULATIONS AND TIDAL STUDY RESULTS 

B-l SLUG TEST CALCULATIONS 
.’ B-2 TIDAL STUDY RESULTS 

. . 

,’ 



- 4 

- d I -” -’ ._ 

SLUG TEST CALCULATIONS 



CALCULATION WORKSHEET order~o.wt~~(o+w) PAGE OF- 

IASED 0 

II 

DRAWING NUMBER 

lKJiz!%~V 

IY GLG 
CHECKED BY APPROVEDBY DATE 



HYDRAULIC i=ONDUCTIVITY TESTING DATA WEE 

PROJECT NO,: ..... -;z~#+~ . . . . . . . . . . . . . . . . . . . . . . . . . . . 

METHOD OF INDUCING WATER LnA CHANCE: . ..-.- 

Ro’ERdE PT. fWl a MUS. (Top of &bhQ, Tmnsducsr, Ott> . ..mL. . . . . . . . . . . . . .._.................................._ 

52 Indicute !WL 
D&h bn Drawing 

.~h..::..!2.E 0.. .................... 

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

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

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

.................. ..: .......... .................. 
............................. .................. 

I”? 



. . 







‘J.,,!< 
3. %l”‘-, 





CHECKED BY 

km!! 3ph 

APPROVED BY DATE 

I 

CALCULATION WORKSHEET Order No. 19116 (01-91) PAGE 
I - OF_____ 

CLIENT 1 JOB NUMBER 

SUBJEC -----X 
BASED ON , ( DRAWING NUMBER 



HYDRAULIC &NDUCTIVITY TESTING DATA StiEf 

L 

PROJECT NO.; ..?Jq $!. ............................................... .......... . 
a DIM= ......................................... . .&:o.di.. ... w if?hi/b~7H: No.: 6. * ..%jj.[ . / 
&c WATER m (~th/Eleva&): i~..~~~~~~~~~~~~.~.~~~~ 4 DA= &h+&. ..... 

m WE (R~~g/Fdling/bMtOnt Head ). p/‘r;, ‘7 - ....... ... (d&i ..d. . .. CtiE- ....... 

~k?c.~:&~j 

f&Z ................... 

Mmm w INWCfNC WA’IER m CHANCE: . ..-%d/..k!..‘%+i-. .... .. PA= .z. ff ..c ... 

mp(E PT. FOf? ,WL M EAS. (Top of Cdrtg, brwducsr, etc): . ..* c.. .................................................. 

SL Indicot~ SWL 
lqlth cil Droring 



i i’ t t’ c , II,I!i, 











CALCULATION WORKSHEET Onier No. 19116 (&l) PAGE OF- 

ZLIENT 

I JoB NUMBER7 24 II I b I, I 
jUBJECTPAg z- mu 3cs’) &$/fiq cdeycl pi&f 
3ASED ON 

a VWSLEV 

dRAWlNG NUMBER 

3y G&G 

CHECKED BY APPROVED BY DATE 



HYDRAULIC CONDUCTIVITY TESTING DATA WEE . . I,..- .>“~..^ .I.. ~“““r-yl~-*^.“,~, ““_I- _ l”l_ . *m--e_ 
. 

EST WE (RMng/Falthg/CctMtant 

WlHOD OF INDUCING WATER LEML CHANCE: 

REFER&X PT. FOR M. MUS. (Tk@ of b!dnQ. hn-=, etc.) ..II7cI??L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

- ELAPSED 1 ,,,tf,E: -. .r 

~2.9.. . ./GT! .a. .Yc ..................... 
...................................... 

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

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

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

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





0 







. 



CALCULATION WORKSHEET OrderNo.19116(01-91) PAGE OF 

:LIENT JOB NUMBER 

3UBJECT 

PAI: t&-uafi ‘i’m 
F--Y, 

3ASED ON 

UVDRslE/ 
DRAWING NUMB& 

CHECKED BY APPROVED BY DATE 

v.945 3 /LS/ e4 I 

i-3-23 



HYDRAULIC CONDUCTlVlTY TESTING DATA SHEE 
,. ,. , I \ 



,b 2- 



13-2s 









CALCULATION WORKSHEET order~o.19116(01-91) PAGE, OF- 

(3-W 



pRm NO l ., -7.394 . . . _.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a 
=acmST: 

wan ~IM(ETER: 

2 ,“GL 
. . . . . . . . . . . . . . . . . . . . . SCREEN Lp(GTH/DEpM .: 

gy . i ............................ TEST No2 I.&+21 . 

TE: diizz?z~~~: ...... 

~ WE (R~~g/Follb\g/&ndont Head): . . 
(522 ......... .:: ........................... 

REFERDIcE PT. FOFt WL MEAS. (Top of Casing, Tmnaducar, et+ . ..fl 

PA= .6X. ff ..c, . . . . . 

it, . . . . .._........... . .._..................... _ . . . . . . . . . . . . _. 

Iz fndicota Sm 
o&h on Orow’mg 



h  ̂

j Ci.:‘i~:,;i:,iii.,rlii:i’:~!iiiiili’l;il me.7 I’ 



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



b-33 







CALCULATION WORKSHEET Order No. wlis(o1-w) PAGE OF 

:LIENT 

I JoBN”MBER7 39y 
UBJECT 

fhpa- mea Q5 &j, i&vtv1~ \-l-e& yu& E%T 
/-* 

IASED ON DRAWING NUbbER I \ 

~OW~~W 
CHECKED BY APPROVED BY DATE 



HYDRAULIC CONDUCTlVliV TESTING “DATA SHEE 
. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _. . . 

MEl’HOD OF INDUCING WAlER LNEL CHANCE: . . 

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



Ii ! ! I I : / ,I I I,% I , : .I ,.(.! , _ 

,d 6- 

i :’ 

13 .r) l- -. i i 
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CALCULATION WORKSHEET OrderNo.l~ll6(01-91) PAGE, OF- 

E 

E 

E 

;LIENT JOB NUMBER 

SUBJECT 

lASED ON 

f?A$-oZv?w -05cD\ f%Lt(w H~Q 
jAa2tsEv 

DRAWING NUMBER 

3y GCG 

CHECKED BY APPROVEDBY DATE 

1343 



HYDRAULIC 6oNDuCTlvlw TESTING DATA SHEE 

PROJECT N&,iC ~~~....~~,~~!:5~~~~~~~~~~.~~..~~. W/BORING NCd?%.~.-r..m~~~ 

PROECT NO.: . . . . . . ?-' ""r' .A........ . . . . . . . . . . . . . . . . . . . . . ...*.. 
m DIAMETER: .&:.ti . . . . ,......................... 
g~nc WATER LEM, 



P 
I I .‘/..:.‘: 



2 F L 





-. .’ 



r 
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TIDAL STUDY RESULTS: 

1 

, 



16.9 

Y t 
j 16.94 

g 

16.96 

16.98 

9: 
9 

Tidal Study Conducted at Site 2 on September 1 - 2,1998 
Water Level as a Function of Time for PAl2-MWl(S) 

14:13 11:05:13 12:56:13 14:47:13.16:38:13 18:29:13 20:20:13 22:11:13 0:02:13 1:53:13 3:44:13 5:35:13 7:26:13 9:17:13 11:08:13 
I4 ma nt-4 in0 C,l+ IgQ 9/l /98 014 IgQ 9/? /98 9/l /98 01-i IOQ 9/2/98 Ol9lnQ g/2/98 n1wgQ 9,'2/98 n/otno , l,JD OIllJ" JI @I " YII, " VI ll"" u, L, Y" J,fL, 0 9, L, JO 9/2/98 

time (hours) 



Tidal Study Conducted at Site 2 on September 1 - 2, 1998 
Water Level as a Function of Time for PAl2-MW2(S) 

17.87 

17.875 

17.88 

17.885 

3 
e 17;89 

iz 

2 17.895 

17.91 

17.915 

g:o3:05 10:54:05 12:45:05 14:36:05 16:27:05 18:18:05 20:09:05 22:00:05 23:51:05 1:42:05 3:33:05 5:24:05 7:15:05 9:06:05 10:57:05 
911198 9/l/98 9/l/98 9/l/98 911198 9/l/98 9/l/98 911198 9/l/98 912198 912198 912198 912198 912198 912198 

time (hours) 



Tidal Study Conducted at Site 2 on September 1 - 2,1998 
Water Level a3 a Function of Time for PAl2-MW3(S) 

15.4 

15.55 

15.6 

8:51:21 10:42:21 12:33:21 14:24:21 16:15:21 18:06:21 19:57:21 21:48:21 23:39:21 1:30:21 3:21:21 5:12:21 7:03:21 8:54:21 10:45:21 
Qli IQQ QI4 IQQ QI4 IQQ 013 /OR aI4 IQR Cal4 /cm QI< IQR 011 /cm QI4 IQR Ql3lQQ Q/3/0%2 Ql3lQQ Ql3lQQ Ql3lQQ ill ,,“V u, ,,“V u, l,“” “I ,l”” “I SlV.2 “I .I”” “3 IS”” “I El”” “I .I”V “IL,“” VlLlU” “,L,UV UILI”” V,L,U” 9/2/98 

time (hours) 
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Tidal Study Conducted at Siie 2 on September 1 - 2,1998 
Water Level as a Function of Time for PAI-02-MW-05(D) 

5 

5.5 

6 

8 

8.5 

9 
7:51:06 9:42:06 11:33:06 13:24:06 15:15:06 17:06:06 18:57:06 20:48:06 22:39:06 0:30:06 2:21:06 4:12:06 6:03:06 7:54:06 9:45:06 
r\,A mn 
Yl IIYD WI98 91'i1'98 nr4 Ino nl4 ma 9:: 198 I-II-r mo 9/l/9 8 n141 0 31 IIJO JI Ii30 ill l,J" 9 nl~lllo A IO ma nlnlno n 10 Ino t-BlQ,mO nm,na Wll " in I.2 3" J, L, JO ill LI i10 JI LI 3" 3, L, iJo illClJ0 

time (hours) 



Tidal Study Conducted at Site 2 on September 1 - 2,1998 
Water Level Measurements as a Function of Time for Control Point at Archer’s Creek Bridge 

8.00 

9.00 

10.00 
5: 
E .- 
0 
: 11.00 
2 
d 
p1 
g 12.00 

z 

g 13.00 
. 

2 
14.00 

16.00 
lo:55 12:30 14:00 15:30 17:00 18:30 20:00 21:30 23:00 0:30 2:oo 3:30 5:oo 6:30 8:00 9:30 ll:oo 
911198 9/l I98 9/l 198 9/l 198 9/l I98 911198 911198 911198 911198 912198 912198 912198 912198 912198 912198 912198 9/2/98 

time (hours) 



Tidal Study Conducted at Site 2. on September 1 - 2,1998 
Water Level as a Function of Time for Control Well PAI-Ol-MW-06(D) 

3.4 

3.6 

4.4 

4.6 

10:23:02 12:08:02 13:53:02 15:38:02 17:23:02 19:08:02 20:53:02 22:38:02 0:23:02 2:08:02 3:53:02 5:38:02 7:23:02 9:08:02 10:53:02 
Qlf IQ8 Q/l IQR v, ,I"1 "I .I-- 911 I98 g/j 198 g/j 198 Q/l /cm i, . . -- Q/l IQ8 i, . . -- Q/I /QR i. . . -- 9!2!98 Qi3lQR QD/QF\ QDIQR QDIQR QDIQR Ql9lQQ -, -* -- WSbI”V “#~I”” “IL,“” “ILIVV “IL, “V 

time (hours) 
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c-2 
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c-4 
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C-6 

APPENDIX C 

ANALYTICAL DATA 

BACKGROUND DATA 
SEDIMENT 
GROUNDWATER 
SURFACE WATER 
SURFACE SOIL 
TEST PIT SAMPLE DATA 



BACKGROUND DATA 

, .  

t  

.  . , . -  “...___l.‘~lllll__--.“_- . , -  .  .  . . - .  . _ - . “ ,  ____. -  _ . .  __-_-I I .__I-L_.- . .  - . . . - I  . . _  



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 Fample 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, 
however, the MW will be replaced with GW. 

For 4 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-l&SD-002 is referred to as PAI-15-SD-02. 

Surface soil sample location PAI-I 5-SS-002 is referred to as PAI- 5-SS-02. 

For fl media, any modifier will be placed-at the e,d of the sample identification 
name. For example, a surface soil. sample from location PAL1 5-SS-02 may be 
referred to as: 

PAI-I 5-SS-02-01. 



SAMPLE NUMBER: PAI-0%SS-001-01 

COLLECTION DATE: c6101/98 

LOCATION: PAI-0%SS-001 

SAMPLE DEPTH: 0.0 - 1.0’ 

PARRIS ISLAND 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE . 

PAI-Ol-SS-002-01 PAI-Ol-SS-003-01 PAI-lo-SS-015-01 PAI-IO-SS-016-01 

06m1/98 06/Oll96 09lo9198 09109/98 

PAI-0%SS-002 PAI-0%SS-003 PAI-IO-SS-015 PAI-lo-SS-016 

o.o- 1.0 0.0s 1.0’ 0.0 - 1.0’ o.o- 1.0 

VOLATILES &g/kg) 

i,l,l-TRICHLOROETHANE 7u 8U 7u 4u 4u 4u 

1 ,1,2,2-TETRACHLOROETHANE 7u 8U 7u 4u 4u 4u 

I ,1,2-TRICHLOROETHANE 7u 8U 7u 4u 4u 4u 

1,1-DICHLOROETHANE 7u 8U 7u 4u 4u 4u 

1 ,I-DICHLOROETHENE 7u 8U 7u 4u 4u 4u 

1,2-DICHLOROETHANE 7u 8U 7u 4u 4u 4u 

1 ,ZDICHLOROETHENE (TOTAL) 7u 8U 7u 4u 4u 4u 

I ,ZDICHLOROPROPANE 7u 8U 7u 4u 4u 4u 

ZBUTANONE 7u 8U 7u 6U 6U 6U 

2-HEXANONE 7u 8U 7u 6U 6U 6U 

QMETHYL-ZPENTANONE 7u 8U 7u 6U 4J 45 

- ACETONE 220 J 40J 500 J. 7u 26 20 u 

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

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

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

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

CARBON DISULFIDE 7u 8U 7u 4u 4u 4u 

CARBON TETRACHLORIDE 7u 8U 7u 4u 4u 4u 

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

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

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

CHLOROMETHANE 7u 8U 7u _. 4 u 4u 4u 

CIS-1 ,SDICHLOROPROPENE 7u 8U 7u 4u 4u 4u 

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

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

METHYLENE CHLORIDE 7u 8U 7u 5U 6U 6U 

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

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

TOLUENE 7u 8U 7u 4u 4u 2J 

TRANS-1,3-DICHLOROPROPENE 7u 8U 7u 4u 4u 4u 

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

I 
I 



PAI-01-SS-@M-O1 
06101198 

PAI-Ol-SS-001 

o.o- l.(Y 

PARRIS ISLAND 

BACKGROUND SURFACE SOIL -ANALYTICAL DATABASE 

PAL0%SS-CO2-01 PALOl-SS-003-01 PAI-IO-SS-015-01 PALIO-SS-016-01 

06/01/96 06/01/96 09/09/96 09lo?Y98 

PALOl-SW02 PAI-Ol-SS-003 PAI-10sSS-015 PAI-IO-ss-016 

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

VOLATILES &g/kg) 

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

SEMIVOLATILES &g/kg) 

1,2,4TRICHLOROBENZENE 340 u 390 u 360 U 370 ll 360 U 360 U 

1,2-DICHLOROBENZENE 340 u 390 u 360 U 370 u 360 U 360 U 

1,3-DICHLOROBENZENE 340 u 390 u 360 U 370 u 360 U 360 U 

l/l-DICHLOROBENZENE 340 u 390 u 360 U 370 u 360 U 360 U 
2,2’-OXYBIS(l-CHLOROPROPANE) 340 u 390 u 360 U 370 u 360 U 360 U 

2,4,5TRICHLOROPHENOL 1700 u 2oob u 1800 U 370 u 360 U 360 U &’ / 
2,4,6-TRICHLOROPHENOL 340u 390 u 360’ U 370 u 360 U 360 U 9: 

2,4DICHLOROPHENOL 3m u 390 u 360 U 370 u 360 U 360 U (‘. 
? ; 

c 
2,4-DIMETHYLPHENOL 340 u 390 u 360 U 370 u 360 U 360 U 

r,- 

4 
I$$$ 

2+DINITROPHENOL 1700 u 2000 u 1800 U 730 u 720 U , 720 U ,_, <j 
2,401NITROTOLUENE 340 u 390 u 360 U 370 u 360 U 360 U ‘I 

2,6-DINITROTOLUENE 340 u 390 u 360 U 370 u 
:> 

360 U 360 U ’ ,. 
2-CHLORONAPHTHALENE 340 u 390 u 360 U 370 u 360 U 360 U il 
BCHLOROPHENOL 340 u 390 u 360 U 370 u 360 U 360 u 

2-METHYLNAPHTHALENE 340 u 390 u 360 U 370 u 360 U 360 U 
ZMETHYLPHENOL 340 u 390 u 360 U 370 u 380 U 360 U 
2-NITROANILINE 1700 u 2000 u 1800 U 370 u 360 U 360 U 
2-NITROPHENOL 340 u 390 u 360 U 370 u 360 U 360 U 

3,3’-DICHLOROBENZIDINE - 690 U 780 U 710 u 370 u 360 U 360 U 
3-NITROANILINE 1700 u 2000 u 1800 U 370 u 360 U 360 U 

4,6-DINITRO-2-METHYLPHENOL 1700 u 2000 u 1800 U 730 u 720 U 720 U 
4-BROMOPHENYL PHENYL ETHER 340 u 390 u 360 U 370 u 360 U 360 U 
4-CHLORO-3-METHYLPHENOL 690 U 780 U 710 u 370 u 360 U 360 U 
4-CHLOROANILINE 340 u 390 u 360 U 370 u 360 U 360 U 
4cHiOROPHEi~~i PHEiiyL EidER 34c ii 390 u 360 U 370 u L,.,. .I JOV v 380 ii 
4-METHYLPHENOL 340 u 390 u 360 U 370 u 360 U 360 U 
4-NITROANILINE 1700 u 2000 u 1800 U 370 u 360 U 360 U 
4-NITROPHENOL 1700 u 2000 u 1800 U 730 u 720 U 720 U 



. 
PARRIS ISLAND 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE 
1 

SAMPLE NUMBER: PAI-0%SS-001-01 PACOl-SS-002-01 PAI-Ol-SS-003-01 PAI-10.SS-015-01 PAI-IO-SS-016-01 PAI-IO-SS-017-01 

COLLECTION DATE: 06m98 C6/01/98 06m98 09rn9/98 09/09/98 09tO9198 II 

LOCATION: PAI-Ol-SS-001 PAI-Ol-SW02 PAI-0%SS-CO3 PAI-IO-SS-015 PAI-IO-ss-016 PAI-IO-SS-017 

SAMPLE DEPTH: 0.0 - 10 0.0 - 1.u 0.0 - 1.0 o.o- 1.0 o.o- 1.0 o.o- 1.0’ 

SEMIVOLATILES (pglkg) 

ACENAPHTHENE 870 U 980 U 890 U 370 u 360 U 360 U 

ACENAPHTHYLENE 430 u 490 u 450 u 370 u 360 U 360 U 

ANTHRACENE 17 u 20 u 18 U 370 u 360 U 360 U 

BENZO(A)ANTHRACENE 43 u 49 u 45U 370 u 360 U 360 U 

BENZO(A)PYRENE 43U &upppp 45U 370 u 360 U 360 U 

BENZO(B)FLUORANTHENE 17 u 20 u 18 U 370 u 360 U 360 U 

BENZO(G,H,I)PERYLENE 69 U 78 U 71 u 370 u 360 U 360 U 

BENZO(K)FLUORANTHENE 17 u 20 u 18 U 370 u 360 U 360 U 

BIS(ZCHLOROETHOXY)METHANE 340 u 390 u 360 U 370 u 360 U 360 U 

BlS(2-CHLOROETHYL)ETHER 340 u 390 u 360 U 370 u 360 U 360 U 

BIS(2-ETHYLHEXYL)PHTHALATE 34ou ,390 u 380 U 370 u 360 U 360.U 

BUTYLBENZYL PHTHALATE 340 u 390 u 360 U 370 u 360 U 360 U 

CARBAZOLE 340 u 390 u 360 U 370 u 360 U 360 U 

CHRYSENE 43U 49 u 4SU 370 u 360 U 360 U 

DI-N-BUNL PHTHALATE . 340u 390 u 360 U 370 u 360 U 360 u 

DI-N-OCTYL PHTHALATE 340 u 390 u 360 U 370 u 360 U 360 U 

DlBEl’iZO(A,H)ANTHRACENE 17ou 200 u 180 U 370 u 360 u 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 

DIME’THYL PHTHALATE 340 u 390 u 360 U 370 u 360 U 360 U 

FLUORANTHENE 43U 49u 45U 370 u 360 U 360 U 

FLUORENE 87 U 800 550 370 u 360 U 360 U 

HEXACHLOROBENZENE 34OU 390 u 360 U 370 u 360 U 360 U 

HEXACHLOROBUTADIENE 340 u 390 u 360 U 370 u 360 U 360 U 

HEXACHLOROCYCLOPENTADIENE 340 u 390 u 360 U 370 u 360 U 360 U 

HEXACHLOROETHANE 340 u 390 u 360 U 370 u 360 U 360 U 

INDENO(l,2,3-CD)PYRENE 43U 49 u 45U 370 u 360 U 360 U 

ISOPHORONE 340 u 390 u 360 U 370 u 360 U 360 U 

N-NITROSO-DI-N-PROPYLAMINE 34OU 390 u 360 U 370 u 360 U 360 U 

N-NITROSODIPHENYLAMINE 340u 390 u 360 U 370 u 360 U 360 U 

NAPHTHALENE 430 u 490 u 450 u 370 u 360 U 360 U 



I 1 SAMPLE NUMBER: 

PARRIS ISLAND 

BACKGROUND SURFACE SOIL -ANALYTICAL DATABASE 

PAI-0%SS-601-01 PAI-Ol-SS-002-01 

06/Olm3 06101l98 
PAI-Ol-SS-CO1 PAI-0%SS-002 

0.0 - 1.0 0.0 - 1 0 

PAI-0%SS-003-01 

06/01/98 
PAI-Ol-SS-CO3 

o.o- 1.0 

PAI-lo-SS-015-01 

09/09/98 
PAI-IO-SS-015 

0.0 - 1.0 

PAI-lo-ss-016-01 PAI-lo-SS-017-01 

09109198 09/09/98 II 

PAI-IO-SS-016 PAI-lo-SS-017 

0.0 - I.6 0.0 - 1.0’ 

SEMIVOLATILES (pglkg) 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

346 u 390 u 360 U 370 u 360 U 360 U 

1706 u 2ooo u 1800 u 730 u 720 U 720 U 

35 u 39 u 36 U 370 u 360 U 360 U 
I I 

PHENOL I 346 u I 390 u I 360 U I 370 u I 360 U I 360 U I 

PYRENE 87 u 98 U 89 u 370 u 360 U 360 U I 
PESTlClDESlPCBs @g/kg) 

4,4’-DDD ! 17 u 1 9.8 U I 18 U I 3.6 U I 3.6 U I 3.6 U I I 
4,4-DDE ! 17 u ! 9.8 u ! 18 U ! 3.6 U ! 3.6 U ! 3.6 U ! I 
4,4’-DDT 17 u 9.8 u 18 U 3.6 U 3.6 U 3.6 U 

ALDRIN 8.7 u 4.9 u * 8.9 U 1.9 u I.8 u 1.8 u 

ALPHA-BHC 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8 U 
1 ALPHA-CHLORDANE I 8.7 U I 4.9 u I 8.9 U I 1.9 u I 1.8 u I 1.8 u ::.:, 

AROCLOR-1016 ! 8.7 U 

1 ! 
! 9.8 U ! 8.9 u ! 36 U ! 36 U I 36 U 

?.. 

AROCLOR-1221 8.7 U 1 9.8 u 1 8.9 U I 73 u I 72U ‘1 72 U 
AROCLOR-1232 I 8.7 u 9.8 U 

1 1 

! 

! 

! 8.9 U ! 36 U ! 36 U ! 36 U 

! I I I 
! 1 

AROCLOR-1242 8.7 U 9.8 U 8.9 u 36 U 36 U 36 U I I 
AROCLOR-1248 I 8.7 U I 9.8 U’ I 8.9 U I 36 U I 36 U I 36 U I 
AROCLOR-I 254 8.7 u 98 U 8.9 U 36 U 36 U xii 11 I -- - 
AROCLOR-I 260 ! 

I I 

8.7 u ! 9.8 u I 8.9 U ! 36 U ! 36 U ! 36 U ! I 
BETA-BHC 8.7 U 4.9 

DELTA-BHC 8.7 U 4.9 

DIELDRIN 17 u 9.8 

ENDOSULFAN I 8.7 U 4.9 

ENDOSULFAN II 17 u 9.8 

ENDOSULFAN SULFATE 17 u 9.8 

U ! 8.9 U ! 1.9 u ! 1.8 U I 1.8 U 

U I 8.9 U 1 I.9 u I 1.8 u I 1.8 U 

U 18 U 3.6 U 3.6 U 3.6 U 

U 8.9 U 1.9 u 1.8 u I.8 U 

U 18 u 3.6 U 3.6 U 3.6 U 

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 I ENDRIN ALDEHYDE 17 u 9.8 U 18 U 3.6 U 3.6 U 3.6 U I 
ENDRIN KETONE I7 u 9.8 U 18 U 3.6 U 3.6 U 3.6 U 1 I 

GAMMA-BHC (LINDANE) I 8.7 U I 4.9 u I 8.9 U I 1.9 u I 1.8 U I 1.8 U I 

GAMMA-CHLORDANE I 8.7 U I 4.9 u I 8.9 u I 1.9 u I 1.8 u I 1.8 u I HEPTACHLOR 8.7 u 4.9 u 8.9 U 1.9 u 1.8 U 1.8 u I 

4 



PARRIS ISLAND 

BACKGROUND SURFACE SOIL - ANALYTICAL DATABASE 

? 
J 

SAMPLE NUMBER: PAI-Ol-SS-001-01 PALOl-SS-002-01 PAL01.SS-003~dl PAI-10-SS-015-01 PAI-IO-ss-016-01 PAI-IO-SS-017-01 
COLLECTION DATE: 06fl1198 06/01/98 06/01/98 09/09/98 09109198 09iU9i98 II 

LOCATION: PAI-Ol-SS-001 PALOl-SW02 PAL0%SW03 PAI-IO-SS-015 PALIO-SS-016 PAI-IO-SS-017 
SAMPLE DEPTH: 0.0 - 1 cl 0.0-1.0 o.o- 1.0’ o.o- 1.0’ 0.0 - 1 0’ 0.0 - 1.0’ 

I 

PESTlClDESlPCBs @g/kg) 
HEPTACHLOR EPOXIDE 8.7 U 4.9 u 8.9 U 1.9 u 1.8 U 1.8 U 
METHOXYCHLOR 87 U 49 u 89 U 19 u 18 U 18 U 
TOXAPHENE 170 u 98 U 180 U 190 u 180 U 180 U 

INORGANICS (mglkg) 

ALUMINUM 3080 3300 4850 2680 3150 4750 
ANTIMONY 0.16 U 0.17 u 0.15 u 2.1 u 1.8 U 1.9 u 
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 0.06 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 COBALT 0.09 2.5 0.08 2.2 0.28 3 0.37 3.8 u 0.58 3.7 U 0.33 3.5 u 
COPPER 1 u 1.5 1.3 0.68 u 1.1 u 0.73 u 
CYANIDE 0.49 u 0.48 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 0.06 0.09 0.07 0.04 0.04 u 0.05 
NICKEL 0.79 0.66 1.2 1.5 u 1.7 u 2.3 U 
POTASSIUM 130 180 167 137 142 182 
SELENIUM 0.22 0.34 0.18 0.07 u 0.06 U 0.1 u 
SILVER 0.06 U 0.06 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 



SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

VOLATILES @g/kg) 

PAI-Ol-SD-O5-01 
05/27/98 

PAI-Ol-SD-005 
0.0 - 0.5 

PARRIS ISLAND 

BACKGROUND SEDIMENT -ANALYTICAL DATABASE 

PAI-OI-SD-06-01 PAI-Ol-SD-07-01 PAI-IO-SD-016-01 PAI-IO-SD-017-01 

05l27198 05/27/98 09/09/98 09/09/!38 

PAI-Ol-SD-006 PAI-Ol-SD-007 PAI-IO-SD-016 PAI-IO-SD-017 
0.0 - 0.5 0.0-05 0.0 - 03 0.0 - 0.5 

PAI-IO-SD-O18-01 

09fl9/98 

PAI-IO-SD-018 
0.0 - 0.5 

II 
I 

1 ,I ,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 ,l ,ZTRICHLOROETHANE 7u 7u 7u 10 u 18 U 13 u 
1 ,I-DICHLOROETHANE 7u 7u 7u 1ou 18 U 13 u 
I ,I -DICHLOROETHENE 7u 7u 7u 10 u 18 U 13 u 

1,2-DICHLOROETHANE 7u 7u 7u 10 u 18 U 13 u 

1 ,ZDICHLOROETHENE (TOTAL) 7u 7u 7u 10 u 18 U 13 u 

1 ,ZDICHLOROPROPANE 7u 7u 7u 10 u 18 U 13 u 

2-BUTANONE 7u 7u 7u 16 U 38 21 u 
ZHEXANONE 7u 7u 7u 16 U 31 u 21 u ;: ;‘ 

. 
: 4-METHYL-ZPENTANONE 7u 7u 7u 15 J 35 18J “;, i. ;: 

ACETON’E 
‘i 

7 UR 7 UR .“,I 7 UR 52 U 110 u 56 U & i .‘ g 
BENZENE 7U 7u 7u 10 u 18 U 13u . .r:. @ 2, 

.., 5 BROMODICHLOROMETHANE 7u 7u '7 u 10 u 18U 13 u i. 3 : -82 
-. 

BROMOFORM 7u 7u 7u 
.! .!’ 10 u 18 U 13 u is. - .; 

BROMOMETHANE 7u 7u 7u 10 u 18 U 13 u : 

CARBON DISULFIDE 7u 2J 7u 10 u 7J 13u 

CARBON TETRACHLORIDE 7u 7u 7u 10 u 18 U 13 u 
CHLOROBENZENE 7u 7u 7u 10 u 18 U 13 u 

CHLOROETHANE 7u 7u 7u 10 u 18 U 13 u 
CHLOROFORM 7u 7u 7u 10 u 18 U 13 u 

CHLOROMETHANE 7u 7u 7u 10 u 18 U 13 u 
CIS-1,3-DICHLOROPROPENE 7u 7u 7u 10 u 18 U 13u 
DIBROMOCHLOROMETHANE 7u 7u 7u 10 u 18 U 13 u 
ETHYLBENZENE 7u 7u 7u 10 u 18 U 13 u 

METHYLENE CHLORIDE 7u 7u 7u 20 u 29 u 19 u 

SNRENE 7u 7u 7u 10 u 18 U 13 u 

TETRACHLOROETHENE 7u 7u 7u 10 u 18 U 13 u 
TOLUENE 7u 7u 7u 4J 8J 13 u 
TRANS-1,3-DICHLOROPROPENE 7u 7u 7u 10 u 18 U 13 u 
TRICHLOROETHENE 7u 7u 7u 10 u 18 U 13 u 



PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-0%SD-05-01 PAI-0%SD-06-01 PAI-IO-SD-016-01 PAI-IO-SD-017-01 PAI-IO-SD-018-01 

COLLECTION DATE: 05R7198 05R7/98 05R7198 09/09/98 09/U9/98 09/09/98 II 

LOCATION: PAI-Ol-SD-005 PAbOl-SD-006 PACOI-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 - - 0.5 0.0 - 0 5 0.0 - 0.5 0.0 - 0.3 

VOLATILES &g/kg) 

VINYL CHLORIDE I 7u I 7u I 7u I 10 u I 18 U 1 13’U I 
XYLENES, TOTAL 7u 7u 7u 10 u 18 U 13 u I 

SEMIVOLATILES #g/kg) 
1,2,4TRICHLOROBENZENE 450 u 400 u 44OU 810 U 1200 u 1000 u 
1,2-DICHLOROBENZENE 450 u 4WU 44QU 810 U 1200 u 1000 u 
1,3-DICHLOROBENZENE 450 u 400 u 440U 810 U 1200 u IWO u 
1,4-DICHLOROBENZENE 450 u 400 u 44OU 810 U 1200 u 1000 u 
2,2’-OXYBIS(l-CHLOROPROPANE) 450 u 4WU 44OU 810 U 1200 u 1000 u 
2,4,5-TRICHLOROPHENOL 2300 U 2000 u 2200 u 810 U 1200 u 1000 u 
2,4,6-TRICHLOROPHENOL 450 u 4WU 44OU 810 U 1200 u 1000 u 
2,4-DICHLOROPHENOL 450 u 4WU 44OU 810 U 1200 u IOW u 
2,QDIMETHYLPHENOL 450 u 400 u 44OU. 810 U 1200 u 1000 u 
2,4DlNITROPHENOL 2300 U 2Wo u 2200 u 1600 U 24Wu 2100 u 
P/l-DINITROTOLUENE 450 u 400 u 440U 810 U 1200 u low u 

2,6-DINITROTOLUENE ~ 45ou 4WU 440 U’ 810 U 1200 u IWO u 
2-CHLORONAPHTHALENE 450 u 400 u 44OU 810 U 1200 u IWOU 
2-CHLOROPHENOL 450 u 400 u 440U 810 U 1200 u 1000 u 
2-METHYLNAPHTHALENE 450 u 400 u 440U 810 U 1200 u tow u 
2-METHYLPHENOL 450 u 4WU 440U 810 U. 1200 u IWO u 
2.NITR’OANILINE 2300 U 2000 u 2200 u 810 U 1200 u 1000 u 
2-NITROPHENOL 450 u 4WU 440U 810 U 1200 u IWO u 
3,3’-DICHLOROBENZIDINE 910 u 810 U 880 u 810 U 1200 u 1000 u 
3-NITROANILINE 2300 U 2000 u 2200 u 810 U 1200 u low u 
4,6-DINITRO-2-METHYLPHENOL 2300 U 2000 u 2200 u 1600 U 2400 u 2100 u 
4BROMOPHENYL PHENYL ETHER 450 u 400 u 440U 810 U 1200 u 1000 u 
4-CHLORO-3-METHYLPHENOL 910 u 810 U 880 u 810 U 1200 u IWO u 
4-CHLOROANILINE 450 u 4WU 440U 810 U 1200 u IWO u 
4CHLOROPHENYL PHENYL ETHER 450 u 400 u 440U 810 U 1200 u 1000 u 
QMETHYLPHENOL 450 u 4WU 440U 810 U 1200 u IWO u 
4-NITROANILINE 2300 U 2000 u 2200 u 810 U 1200 u low u 
QNITROPHENOL 2300 U 2Wo u 2200 u 1600 U 2400 u 2100 u 

‘\ 
f 

Y 

‘I 

2 ’ J 



PARRIS ISLAND 

BACKGROUND SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SD-05-01 PAI-Ol-SD-06-01 PAI-0%SD-07-01 PAI-IO-SD-016-01 PAI-IO-SD-017-01 PAI-IO-SD-018-01 
COLLECTION DATE: 05R7l98 05R7l98 05R7198 09/09/98 09109198 09/09/98 II 

LOCATION: PAI-OI-SD-005 PAI-Ol-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 - 0.3 0.0 - 0.3 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SEMIVOLATILES #g/kg) 

ACENAPHTHENE 1100 u loo u 550 u 810 U 1200 u 1000 u 
ACENAPHTHYLENE 570 u 51 u 280 U 810 U 1200 u tow u 

ANTHRACENE 23 U 2u 11 u 810 U 1200 u 1000 u 

BENZO(A)ANTHRACENE 57 u 5.1 u 28 U 810 U 1200 u 1000 u 

BENZO(A)PYRENE 57 u 5.1 u 28 U 810 U 1200 u 1000 u 
BENZO(B)FLUORANTHENE 23 U 2u 11 u 810 U 1200 u 1000 u 

BENZO(G,H,I)PERYLENE 91 u 8.1 U 44U 810 U 1200 u tow u 
BENZO(K)FLUORANTHENE 23 U 2u 11 u 810 U 1200 u 1000 u .+ 
BlS(2-CHLOROETHOXY)METHANE 450 u 4oou 440U 810 U 1200 u 1000 u v 

BlS(2-CHLOROETHYL)ETHER 450 u 400 u 440U 810 U 1200 u 1000 u 

BlS(Z-ETHYLHEXYL)PHTHALATE 450 u 400 u 440U 810 U 150 J 62 J ;;. ” ./ ,;a 
BUNLBENZYL PHTHALATE 450 u 400 u 440U 810 U 1200 u -‘ 1000 u 

55,: I& 
CARBAZOLE 450 u 4OOU 440U 

.I 810 U 1200 u 1000 LJ. , ‘j i$ 
CHRYSENE 57 u 5.1 u 28 ‘U 810 U 1200 u 1000 u 
DI-N-BUTYL PHTHALATE 450 u 400 u 440U 810 U 1200 u 1000 u ,“‘ 

2 
1 ‘;t 

Dl-N-OCTYL PHTHALATE 450 u 400 u 440U 810 U 1200 u low u 

DlBENZO(A,H)ANTHRACENE 230 U 20 u 110 u 810 U 1200 u 1000 u 
DIBENZOFURAN 450 u 400 u 440U 810 U 1200 u 1000 u 

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

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

FLUORANTHENE 57 u 5.1 u 28 U 810 U 1200 u loo0 u 

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

HEXACHLOROBENZENE 450 u 400 u 440U 810 U 1200 u IWO u 
HEXACHLOROBUTADIENE 450 u 400 u 440U 810 U 1200 u low u 
HEXACHLOROCYCLOPENTADIENE 450 u 400 u 440 u 810 U 1200 u loo0 u 

HEXACHLOROETHANE 450 u 400 u 44QU 810 U 1200 u loo0 u 
INDENO(1,2,3-CD)PYRENE 32 J 3.2 J 14 J 810 U 1200 u 1000 u 
lCnDUnDAhlE 450 u Al-m II II 4nnn 1, .““I I IVI\VI.L NV ” 440 u 810 u 4yy-l ,L ” Y ,Y”V ” 

N-NITROSO-DI-N-PROPYLAMINE 450 u . 400 u 44OU 810 U 1200 u loo0 u 
N-NITROSODIPHENYLAMINE 450 u 400 u 440U 810 U 1200 u 1OOOU 

’ NAPHTHALENE 570 u 51 u 280 U 810 U 1200 u 1000 u 

3 



PARRIS ISLAND 

BACKGROUND SEDIMENT -ANALYTICAL DATABASE 

SAMPLE NUMBER: 
COLLkTlON DATE: 

LOCATION: 
SAMPLE DEPTH: 

SEMIVOLATILES @g/kg) 
NITROBENZENE 

PENTACHLOROPHENOL 
PHENANTHRENE 

PHENOL 
PYRENE 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD 

4,4-DDE 

4,4-DDT 
ALDRIN 
ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 

AROCLOR-1260 
BETA-BHC 

DELTA-BHC 

DIELDRIN 
ENDOSULFAN I 

ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 

ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 

HEPTACHLOR 

PAI-Ol-SD-05-01 
05127198 

PAI-Ol-SD-005 
0.0 - 0.5 

450 u 

2300 U 
;(rs u 

450 u 
110 u 

22 u 

22 u 

22 u 
11 u 
11 u 

11 u 

11 u 

11 u 
11 u 

. 11 u 
11 u 
.I1 u 

11 u 
11 u 

11 u 

22 u 
11 u 

22 u 
22 u 
22 u 

22 u 
22 u 
11 u 
11 u 

11 u 

PAI-Ol-SD-06-01 PAI-0%SD-07-01 PAI-IO-SD-016-01 PAI-IO-SD-017-01 PAI-IO-SD-018-01 
05R7198 05127198 09109198 09/09/98 09/09/98 II 

PAI-Ol-SD-006 PAI-0%SD-007 PAI-IO-SD-016 PAI-IO-SD-017 PAI-IO-SD-018 

0.0 - 0 5 0.0 _ 0.5 0.0 _ 0.5 0.0 - 0.5 0.0 - 0 5 

400 u 440 u 810 U 1200 u 1000 u 

2ooo u 2200 u 1600 U 2400 u 2100 u 
4u 22 u 810 U 1200 u 1000 u 

400U 440 u 810 U 1200 u 1000 u 
10 u 55 u 810 U 1200 u 1000 u 

2u 22 u 8U 12 u 10 u 

2u 22 u 8U 12 u 10 u 

2u 22 u 8U 12 u 10 u 
0.99 u 11 u 4.1 u 6.1 U 5.3 u 
0.99 u 11 u 4.1 u 6.1 U 5.3 u 

0.99 u 11 u 4.1 u 6.1 U 5.3 u 

9.9 u 11 u 80 U 120 u loo u 

9.9 u 11 u 160 U 240 u 210 u 
9.9 u 11 u 80 U 120 u 100 u 
9.9 u 11 u 80 U 120 u 100 u 
9.9 u 11 u 80 U 120 u IOOU 
9.9 u 11 u 80 U 120 u 100 u 

9.9 u 11 u 80 U 120 u 100 u 
2.4 11 u 4.1 u 6.1 U 5.3 u 

0.99 u 11 u 4.1 u 6.1 U 5.3 u 

2u 22 u 8U 12 u 10 u 
0.99 u 11 u 4.1 u 6.1 U 5.3 u 

2u 22 u 8U 12 u 10 u 
2u 22 u 8U 12 u 10 u 
2u 22 u 8U 12 u 10 u 

2u 22 u 8U 12 u 10 u 
2u 22 u 8U 12 u 10 u 

0.99 u 11 u 4.1 u 6.1 U 5.3 ‘u 
0.99 u 11 u 4.1. u 6.1 U 5.3 u _-- 
0.99 u 11 u 4.1 u 6.1 U 5.3 u 



1 SAMf'LENUMBER: 1 PAI-0%SD-O&01 

PARRIS ISLAND 

BACKGROUND SEDIMENT -ANALYTICAL DATABASE 

IPAl-Ol-SD-06-01 1 PAI-01.SD-07-01 PAI-lo-SD-016-01 PAI-10sSD-017-01 PAI-IO-SD-018-01 
I 

COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

PESTlClDESlPCBs @g/kg) 
HEPTACHLOR tPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

0927198 0!3-27/98 

PAI-Ol-SD-005 PACOI-SD-006 
0.0 - 03 00-05 

II u 0.99 u 
110 u 9.9 u 
220 u 20 u 

05/27/98 

PAI-OI-SD-007 
0.0 - 0.5 

11 u 

110 u 

220 u 

09109198 

PAI-IO-SD-016 
0.0 - 0.5 

-4.1 u 

41 u 

410 u 

09109198 

PAI-IO-SD-017 

0.0 - 0.5 

6.1 u 

61 U 

610 U 

&.,I”” I “.” I Y.“” ” I -._ .-.- .-.- 

MISCELLANEOUS PARAMETERS () 

ACID VOLATILE SULFIDE (UMOLEIG) 1 I I I 7.9 I 16 
TOTAL ORGANIC CARBON (%) 1 0.47 0.2 0.23 U 2.8 3 

21100 
4.4 u 

10.9 
24.7 

0.93 _ : . 
0.47 u 1 

‘%_ : 8U . . 

19900 

16.3 J 
6270 

218 

0.1 
10.4 u 
2830 

0.19 u 
1.5 u 
17600 

0.49 u 

44.9 
40.2 

13 I I 
2.7 ! I 

5 



c 

PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SW-06 

COLLECTION DATE: 05127198 
LOCATION: PAI-OISW-05 

PAI-0%SW-06 
05’27198 
PAI-0%SW-06 

PAI-01.SW-07 PAI-IO-SW-016-01 
05’27/98 09110’98 
PAI-Ol-SW-07 PACOI-SW-016 

1 I’AI-lU-SW-01&i-Ul 1 

DLATILES (UglL) 
1 ,I ,I-TRICHLOROETHANE 0.5 u 0.5 u 0.5 u 1 u I u 1 u 
1 ,I ,2,2-TETRACHLOROETHANE 0.5 u’ 0.5 u 0.5 u 1 u 1 u 1 u 
1 ,I ,2-TRICHLOROETHANE 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 
1 ,I-DICHLOROETHANE 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 
1 ,I-DICHLOROETHENE 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 
1,2-DICHLOROETHANE 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 
1,2-DICHLOROETHENE (TOTAL) 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 
1,2-DICHLOROPROPANE 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 
2-BUTANONE 2 UR 2 .UR 2 UR 5 UR 5 UR 5 UR 
2-HEXANONE 2u 2u 2u 5 UR 5 UR 5 UR 
QMETHYL-ZPENTANONE 2u 2u 2u 5 UR 5 UR 5 UR 
ACETONE 2 UR 2 UR 2 UR 5u 5u 5 UR 
BENZENE 0.5 u 0.5 u 0.5 u IU 1 u IU 

BROMODICHLOROMETHANE 0.5 u 0.5 u 0.5 u 1 u IU fU 
BROMOFORM 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 
BROMOMETHANE 0.5 u 0.5 u 0.5 u 1 u IU IU 

CARBON DISULFIDE 2 -u 2u 2u 1 u I u 1 u 
CARBON TETRACHLORIDE 0.5 u 0.5 u 0.5 u IU IU IU 
CHLOROBENZENE 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 

CHLOROETHANE 0.5 u 0.5 u 0.5 u 1 u 1u IV 
CHLOROFORM 0.5 u 0.5 u 0.5 u 1 u 1 u 1u 
CHLOROMETHANE 0.5 u 0.5 u 0.5 u IU IU 0.3 J 
cls-1,3-DICHLOROPROPENE ‘0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 

DIBROMOCHLOROMETHANE 0.5 u 0.5 u 0.5 u 1 u IU IU 
ETHYLBENZENE 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 
METHYLENE CHLORIDE 0.5 u 0.5 u 0.5 u 2u 2u 2u 
STYRENE 0.5 u 0.5 u 0.5 u IU 1 u 1 u 
TETRACHLOROETHENE 0.5 u 0.5 u 0.5 u 1 u IU 1 u 

> 
1 
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PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-0%SW-05 PAI-Ol-SW-06 PAI-Ol-SW-07 PAI-IO-SW-016-61 PAI-IO-SW-017-01 PAI-10SW-o18-01 

COLLECTION DATE: 05R7/98 05R7198 05R7198 09/10@8 09110/!38 OWOi98 II 
LOCATION: PAI-Ol-SW-05 PAI-Ol-SW-06 PAI-0%SW-07 PAI-Ol-SW-016 PAI-Ol-SW-017 PAI-Ol-SW-018 

VOLATILES &g/L) 

TOLUENE 0.5 u 0.5 u 0.5 u 1 u 1 u 1 u 

TRANS-1,3-DICHLOROPROPENE 0.5 u 0.5 u 0.5 u 1 u 1 u IV 

TRICHLOROETHENE 0.5 u 0.5 u 0.5 u 1 u 1 u IU 

VINYL CHLORIDE 0.5 u 0.5 u 0.5 u 0.3 u 0.3 u 0.3 u 

XYLENES, TOTAL I 0.5 u 0.5 u 1 u 1 u 1 u 

SEMIVOLATILES @g/L) 

1,2+TRICHLOROBENZENE IO u 10 u 10 u 5u 5u 5u 

1,2-DICHLOROBENZENE IO u IO u IO u 5U 5u 5u 

1,3-DICHLOROBENZENE 10 u 10 u 10 u 5u 5u 5u 

1 ,CDICHLOROBENZENE IO u IO u 10 u 5u 5u 5u 

3 
2,2’-OXYBlS(i-CHLOROPROPANE) IO u IO u IO u 5u 5u 5u 

2,4,5-TRICHLOROPHENOL 
~ * ,; -_ 

‘49 u 50 u 
:.: d 

L 
52 U 5u 5u 5u .2? 2 c- -‘:. 

2,4,6-TRICHLOROPHENOL 10 u IO u 
i$ 

LJ 
10 u 5u 5u 5u Jr., 

2,4DICHLOROPHENOL 
-2 

IO u IO u IO u 
i 

5u 5u 5u -; 

2,CDIMETHYLPHENOL 10 u 10 u 10 u 
,* 

5u 5u 5u 

2,4-DINITROPHENOL 49 u 50 u 52 U 10 u 10 u IO u 

2,QDINITROTOLUENE IO u 10 u 10 u 5u 5u 5u 

2,6-DINITROTOLUENE IO u IO u IO u 5u 5U 5u 

2-CHLORONAPHTHALENE 10 u 10 u IO u 5u 5u 5u 

- 2-CHLOROPHENOL IO u 10 u IO u 5u 5u 5u 

2-METHYLNAPHTHALENE IO u 10 u 10 u 5u 5u 5u 

ZMETHYLPHENOL IO u IO u 1o:u 5-u 5u 5lJ 

P-NITROANILINE 49 u 50 u 52 U 5u 5u 5u 

2-NITROPHENOL 10 u 10 u 10 u 5u 5u 5u 

3,3’-DICHLOROBENZIDINE 20 u 20 u 21 u 5u 5u 5u 

3-NITROANILINE 49 u 50 u 52 U 5u 5u 5u 

4,6-DINITRO-2-METHYLPHENOL 49U 50 u 52 U 10 u 10 u 10 u 

4-BROMOPHENYL PHENYL ETHER 10 u 10 u 10 u 5u 5u 5u 

/. 
2 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR -ANALYTICAL DATABASE 

SAMPLE NUMBER: PACOl-SW-06 
COLLECTION DATE: 05R7l98 

LOCATION: PACOI-SW-05 

PAI-0%SW-06 
E/27198 

PAI-Ol-SW-06 

PAI-01-SW-07 
05R7/98 

PAI-0%SW-07 

PAI-lo-SW-016-01 PAI-lo-SW-017-01 PAI-IO-SW-018-01 
09/10/98 09/10/98 09/10198 II 
PAI-Ol-SW-016 PAI-OI-SW-017 PAI-01.SW-018 

SEMIVOLATILES @g/L) 
4-CHLORO-3-METHYLPHENOL 20 u 20 u 21 u 5U 5U ‘5 u 
4CHLOROANILINE 10 u 10 u 10 u 5u 5U 5u 

CCHLOROPHENYL PHENYL ETHER IO u IO u 10 u 50 5u 5u 
QMETHYLPHENOL 10 u 10 u 10 u 5u 5u 5u 

- CNITROANILINE 49u 50 u 52 U 5u 5u 5u 
4-NITROPHENOL 49 u 50 u 52 U 10 u 10 u IO u 
ACENAPHTHENE 2.6 U 2.5 u 2.4 u 5u 5u 5u 
ACENAPHTHYLENE 1.3 u 1.2 u 1.2 u 5u 5u 5u 

’ ANTHRACENE 0.05 u 0.05 u 0.05 u 5u 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 5u 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 
BENZO(K)FLUORANTHENE 0.05 u 0.05 u 0.05 u 5u .5u 5u 

3 BlS(2-CHLOROETHOXY)METHANE 16 u 10 u 10 u 5u 5u 5u 

BlS(2-CHLOROETHYL)ETHER 10 u IO u -10 u 5u 5u 5u 

BlS(2-ETHYLHEXYL)PHTHALATE 2J 10 u 120 5u 5u 5u 
BUTYLBENZYL PHTHALATE 10 u 10 u 10 u 5u 5u 5u 
CARBAZOLE 10 u 10 u 10 u 5u 5u 5u 
CHRYSENE 0.13 u 0.12 u 0.12 u 5u 5u 5u 

DI-N-BUTYL PHTHALATE 10 u 10 u 10 u 5u 5u 5u 
DI-N-OCTYL PHTHALATE 10 u 10 u IOU 5u 5u 5u 
DIBENZO(A,H)ANTHRACENE 0.05 u 0.5 u 0.49 u 5u 5u 5u 
DIBENZOFURAN 10 u 10 u 10 u 5u 5U 5u 

DIETHYL PHTHALATE 10 u IO 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 5u 5u 

‘\ 

> 
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PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-ol-SW-05 
COLLECTION DATE: 05127198 
LOCATION: PAI-Ol-SW-05 

PACOl-SW-06 
G5R7l98 
PAI-0%SW-06 

PAI-Ol-SW-07 
05R7l98 
PAI-0%SW-07 

PACIO-SW-016-01 
09/10198 
PAI-Ol-SW-016 

PAI-IO-SW017-01 
09/10/98 
PAKII-SW-017 

PAI-IO-SW-018-01 
09/10/98 
PAI-0%SW-018 

II 
xl 

SEMIVOLATILES @g/L) 
HEXACHLOROBENZENE 10 u 10 u 10 u 5u 5u 5u 
HEXACHLOROBUTADIENE 10 u 10 u 10 u 5u 5u 5u 
HEXACHLOROCYCLOPENTADIENE 10 u 10 u 10 u 5u 5u 5U 
HEXACHLOROETHANE 10 u 10 u 10 u 5u 5U 5u 
INDENO(1,2,3-CD)PYRENE 0.097 J 0.099 J 0.099 J 5U 5u 5u 

ISOPHORONE 10 u 10 u IOU 5u 5u 5u 
N-NITROSO-DI-N-PROPYLAMINE 10 u 10 u 10 u 5u 5u 5u 
N-NITROSODIPHENYLAMINE 10 u 10 u 10 u 5U 5u 5u 4 

NAPHTHALENE 1.3 u I 1.2u 1.2u 5u 5U 5u * 

NITROBENZENE 10 u 10 u 10 U 5u 5u 5u 3 -’ 
PENTACHLOROPHENOL 49lJ 50 u 52 U 10 u 10 u 10 u .,<g : + 
PHENANTHRENE 0.1 u 0.099 u 0.098 u 5u 5u .5 u .‘& ,*:i 

n L PHENOL 10 u 10 u 10 u 5u 5u 5u 9 

L. PYRENE 0.26 U 0.25 U 0.24 U 5u 5U 5u I. 

; .? 
PESTlClDESlPCBs (pg/L) 

4,4-DDD 0.05 u 0.049 u 0.051 u 0.1 u 0.1 u 0.1 u .’ :< 

4$-DDE 0.05 u 0.049 u 0.051 u 0.1 u 0.1 u 0.1 u 
4,4’-DDT 0.05 u 0.049 u 0.051 u 0.1 u 0.1 u 0.1 u 
ALDRIN 0.025 U 0.024 U 0.026 U 0.05 u 0.05 u 0.05 u 
ALPHA-BHC 0.025 U 0.024 U 0.026 U 0.05 u 0.05 u 0.05 u 
ALPHA-CHLORDANE 0.025 U 0.024 U 0.026 U 0.05 u 0.05’ u 0.05 u 
AROCLOR-1016 0.25 U 0.24 U 0.26 U 1 u 1 u 1 u 
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 1 u 1 u 1 u 
AROCLOR-1242 0.25 U 0.24 U 0.26 U iu 1 u 1 u 
AROCLOR-1246 0.25 U ‘0.24 U 0.26 U 1 u 1 u 1 u 
AROCLOR-1254 0.25 U 0.24 U 0.26 U 1 u l!J 1 u 
AROCLOR-1260 0.25 U 0.24 U 0.26 U 1 u 1 u iu 

4 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATER -ANALYTICAL DATABASE 

I 
SAMPLE NUMBER: PAL0%SW-05 PAILOl-SW-06 PAI-Ol-SW-07 PAI-IO-SW-016-01 PAI-IO-SW-017-01 PALIO-SW-018-01 
COLLECTION DATE: 05R7198 05R7I98 05R7i98 09/10/98 09/l 0198 09/10/98 II 
LOCATION: PAI-0%SW-05 PALOl-SW-06 PAI-Ol-SW-07 PALOl-SW-016 PALOl-SW-017 PAI-01-SW-018 

PESTlClDESlPCBs &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 '0.05 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 
ENDkIN ALDEHYDE 0.05 u 0.049 u 0.051 u 0.1 u 0.1 u 0.1 u 
ENDRIN KETONE 0.05 u 0.049 u 0.051 u 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 

cs HEPTACHLOR 0.025 U 0.024 U 0.026 U 0.05 u 0.05 u 0.05 u 

I 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 &g/L) 
ALUMINUM 172 U 316 U 160 U 966 1490 6560 
ANTIMONY 1.8 U 1.7 u 1.7 u 19 u 19 u 19 u 

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

BARIUM 12.7 13.1 12.2 23.7 24.6 29 

BERYLLIUM 0.2 u . 0.2 u 0.2 u 0.4 u 0.6 U 0.8 U 
CADMIUM 0.3 u 0.3 u 0.3 U’ 2u 2u 2u 
CALCIUM 249000 241000 244000 392000 393000 392000 

CHROMIUM 0.7 u 0.7 u 0.7 u 20.2 23.5 22.8 
COBALT 0.6 U 0.6 U 0.6 U 3.7 u 3.3 u 3.3 u 

COPPER 2.8 U 3.2 U 3.6 U 4.7 4.7 6.7 
CYANIDE 10 u 10 u 10 u 20 u 20 u 20 u 

IRON 16.6 u 248 33.2 U 584 885 4530 



PARRIS ISLAND 

BACKGROUND UNFILTERED SURFACE WATFR -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-OI-SW-05 
COLLECTION DATE: 05R7/98 

LOCATION: PAI-Ol-SW-05 

PACOl-SW-06 PAI-Ol-SW-07 PAI-IO-SW-o16-01 PAI-IO-SW-017-01 PAI-IO-SW-018-01 
05R7/98 05R7198 09110198 09110198 09110198 II 
PAI-Ol-SW-06 PAI-Ol-SW-07 PAI-Ol-SW-016 PAI-0%SW-017 PAI-Ol-SW-018 

INORGANICS &g/L) 

LEAD 1 u 1 u 1 u 11 u 11 u 11 u 

MAGNESIUM 703000 660000 663000 1230000 1230000 1230000 

MANGANESE 6.1 U 21.9 3.2 U 17.6 27.3 66.6 

MERCURY 0.1 u 0.1 u 0.1 u 0.2 u 0.2 u 0.2 u 

NICKEL 1 u 1 u 1 u 4.4 u 4.4 u 4.4 u 
POTASSIUM 465000 477000 304000 409000 414000 405000 

SELENIUM 1.7 u 1.7 u 1.7 u 7u .7 u 7.u 

SILVER 0.6 U 0.6 U 0.6 U 66 u 66 u 66 u 

SODIUM 6060000 6260000 . 6060000 10100000 10100000 10100000 

THALLIUM 1.6 U 1.6 U 1.6 U 16 u 16 U 16 U 

VANADIUM 0.5 u 0.51 u 1.6 U 13.9 13.6 25.9 

n ZINC '5.5 u 5.9 u 3.6 U 

\ MISCELLANEOUS PARAMETERS (mg/L) 

HARDNESS as CaC03 3520 3400 3420 6300 6300 6300 

SALINITY (PSU) 24.6 J 24.5 J 

TOTAL ORGANIC CARBON 6.6 5u 5u 3.6 2.4 2.6 

6 



PARRIS ISLAND 

BACKGROUND FILTERED SURFACE WATEft - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-Ol-SW-05-F 

COLLECTION DATE: 05R7/98 
LOCATION: PAI-Ol-SW-% 

PAI-Ol-SW-06-F 
05R7/98 
PAC0%SW-06 

PAI-0%SW-07-F 
05R7198 
PAI-Ol-SW-07 

PAI-lo-SW-016-01-F PAI-10.SW-017-01-F PAI-IO-SW-018-01-F 
09110198 09/10198 09/10/98 II 
PAI-IO-SW-016 PAI-IO-SW-017 PAI-IO-SW-018 

INORGANICS @g/L) 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

. POTASSIUM 
SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

-I 

1 
57.5 u 60.6 u 99.4 u 22 u 22 u 22 u 
1.6 U 1.7 u 1.7 u 19 u 19 u 19 u 
2u 2u 2u 4.5 u 4.5 u 5.3 
233 234 233 20.3 24.3 23.9 

0.2 u 0.2 u 0.2 u 0.5 u 0.6 U 0.6 U 
0.3 u 0.3 u 0.3 u 2u 2u 2u 
249000 254000 255000 362000 396000 396000 
0.7 u 0.7 u 0.7 u 20.7 17.1 21.7 
0.6 U 0.6 U 0.6 U 3.3 u 3.3 u 3.7 u 
2.6 U 55.9 u 4.7 u 2.6 U 2.6 U 5.1 
16.6 u 16.6 u 16.6 u 6U 6U ,22 

10.3 5u 5u 11 u 11 u 11 u 
697000 io9000 706000 1210000 1210ooo 1220ooo 
0.4 u 5.3 u 1.6 U 13.1 16.5 20.1 
0.1 u 0.1 u 0.1 u 0.2 u 0.2 u 0.2 u 
I-U IU IU 4.4 u 4.4 u 4.4 u 

473000 492000 476000 396000 416000 415000 
1.7 u 1.7 u 1.7 u 7u 7u 7u 
0.6 U 0.6 U 0.6 U 66 u 66 u 86 u 

6150000 6110000 5760000 9650000 9990000 10100000 
1.6 U 1.6 U 1.6 U 16 U 16 U 16 U 
.0.5 u 0.5 u 0.5 u 13.6 15.5 13.9 

56.6 66.7 45.7 4.1 u 4.1 u 4.1 u 

1 ‘1 
J 

‘. 
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SUMMARY OF BACKGROUND CObJCENTRATlONS 
MCRD PARRfS ISLAND, SOUTH CAROLINA n 

Parameter Surface Soil 
Organics @g/kg) 

4-MethylQ-pentanone 7.3 

Sediment 
(kg/kg) 

26 

Surface Water 
Filtered 

(@g/l) 

Surface Water 
Unfiltered 

(&I) 

I 

Acetone 267 
Chloromethane 0.68 
Carbon Disulfide 92 

Xylenes 1 
Bis(2-ethylhexyl) phthalate 421 45 
Fluorene 646 
Indeno(l,2,3-cd)pyrene 518 2.6 
Beta-BHC 7.1 

lnorganics (mg/kg) (mg/kg) @g/l) cm 
Aluminum 7270 24200 3100 

1 Arsenic I 1.4 12 4.3 5.1 

Nickel I 1.8 I 6 I 
Potassium 313 3200 890000 830000 
Selenium 0.29 
Sodium 241 19000 15900000 16000000 
Thallium 0.098 0.41 
Vanadium 9.5 50 15 18 
Zinc 9.7 45 66 11 

Background concentration is calculated as 2 times the average background concentration. 

For chemicals in which at least one detection was noted, the average was calculated using l/2 the detection limit for non detected chemicals. 
Blank: indicates that the chemical was not detected in any sample, and therefore an average could not be calculated. 
Chemicals not detected in the background data set were not presented in this table. They include antimony, silver, and most organic compounds 





For consistency between reports and EGIS, samplenomenclature 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, 
however, the MW will be replaced with GW. 

For&l 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 ble 
referred to as: 

PAI-02-SS-62-01: 

. 

The above modifications also apply to Site 15 Sample IDS and locations. For 
example: 

Sediment sample location PAI-I 5SD-002 is referred to as PAI-I 5-SD-02. 

Surface soil sample location PAI-I 5-SS-002 is referred to as PAI-I 5-SS-02. 

For aiJ media, any modifier will be placed at the end of the sample identification 
name. For example, a surface soil sample from location PAI-I 5-SS-02 may be 
referred to as: 

PAI-I 5-SS-02-O 1. 

. 
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PARRIS ISLAND 
SITE 02 

SEDIMENT DATA - ANALYTICAC DATABASE 

SAMPLE NUMBER: PAI-02-SD-001-01 

COLLECTION DATE: 07123198 

LOCATION: PAL02-SD-001 

SAMPLE DEPTH: 0 - 0.Y 

PAI-02-SD-002-01 

07/23/98 
PAL0%SD-002 
0 - 0.5 

PAL02-SD-002-02 
07123198 
PAL02-SD-002 
0.5 - 1.0 

PAI-02-SD-003-01 

07r22m 
PAL02-SD-003 

o-o.5 

PAL02-SD-004-01 

07ml98 II II 

PAL02-SD-004 
0 - 0.5 

VOLATILES @g/kg) 

1 ,I ,I-TRICHLOROETHANE 7u 8U 6U 6U 6U 

1,1,2,2-TETRACHLOROETHANE 7u 8U 6U. 6U 6U 

1 ,I ,2-TRICHLOROETHANE 7u 8U 6U 6U 6U 

1 ,I-DICHLOROETHANE 7u 8U 6U 6U 6U 

1 ,I-DICHLOROETHENE 7u 8U 6U 6’U 6U 
1,2-DICHLOROBENZENE 470 u 500 u 460 UJ 460 u 420 U 

1 ,ZDICHLOROETHANE 7u 8U 6U 6U 6U 

1 ,ZDICHLOROETHENE (TOTAL) 7u 8U 6U 6U 6U 

1,2-DICHLOROPROPANE 7u 8U 6U 6U 6U 
0 1,3-DICHLOROBENZENE 470 u 500 u 460 UJ 460 u 420 U 

I 1 ,CDICHLOROBENZENE 470 u 500 u 460 UJ 460 u 420 U 

a 
2-BUTAfJONE 7u 8U 6U 6U 6U 

2-HEXANONE 7u 8U 6U 6U 6U 

4-METHYL-ZPENTANONE 7u 8U 6U 6U 6U 
ACETONE 7 UR 8 UR 96 U 6 UR 6UR 

BENZENE 7u 8U 6U 6U 6U 

BROMODICHLOROMETHANE 7u 8U 6U 6U 6U 

BROMOFORM 7u 8U 6U 6U 6U 

BROMOMETHANE 7u 8U 6U 6U 6U 

CARBON DISULFIDE 7u 8U 6U 6U 6U 

CARBON TETRACHLORIDE 7u 8U 6U 6U 6U 

CHLOROBENZENE 7u 8U 6U 6U 6U 
_ 

CHLOROETHANE 7u 8U 6U 6U 6U 

CHLOROFORM 7u 8U 6U 4J 5J 

CHLOROMETHANE 7u 8U 6U 6U 6U 

CIS-1,3-DICHLOROPROPENE 7u 8U 6U 6U 6U 

.DIBROMOCHLOROMETHANE 7u 8U 6U 6U 6U 

ETHYLBENZENE 7u 8U 6U 6U 6U 

METHYLENE CHLORIDE 7u 8U 6U 6U 9u 

STYRENE 7u 8U 6U 6U 6U 

TETRACHLOROETHENE 7u 8U 6U 6U 6U 

‘. 

>_..’ 1 

‘\ 
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SITE 02 
SEDIMENT DATA - ANALYTICAI: DATABASE 

SAMPLE NUMBER: PAI-02-X1-00%01 
COLLECTION DATE: 07/23/98 

LOCATION: PAC02-SD-001 
SAMPLE DEPTH: 0 - 0.5 

PAI-O2-SD-002-01 
07/23/98 

PAI-02-SD-002 
0 - 0.5 

PAC02-SD-002-02 PAC02-SD-003-01 PAI-02-SD-004-01 
07/23/98 07/22/98 07lW98 II 

PAI-02-SD-002 PAI-02-SD-003 PAI-02-SD-M)4 
0.5 - 1.0 o-o.5 o-o.5 

II 

VOLATILES @g/kg) 

TOLUENE 
TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES, TOTAL 

7u 8U 6U 6U 6U 

7u 8U 6U 6U .6 U 

7u 8U 6U 6U 6U 

7u 8U 6U 6U 6U 

7u 8U 6U 6U 6U 

2 



PARRIS ISLAND 
SITE 02 

SEDIMENT DATA - ANALYTICAL: DATABASE 

SAMPLE NUMBER: PAI-02-SD-OOl-01 PAI-02-SD-002-01 PAC02-SD-002-02 PAI-02-SD-003-01 PAI-02-SD-00601 
COLLECTION DATE: 07i23l98 07/23/98 07t23198 07122198 07122198 II II 

LOCATION: PAI-02-SD-001 PAC02-SD-002 PAI-02-SD-002 PAI-027SD-003 PAI-02-SD-004 

SAMPLE DEPTH: 0 - 0.Y 0 - 0.5 0.5- 1.0 0 - 0.5 0 * 0.5 

SEMWOLATILES @g/kg) 

ACENAPHTHENE 580 U 620 U 230 U 120 UR 200 u 

ACENAPHTHYLENE 290 u 310 u 120 u 58 UR 100 u 
ANTHRACENE 12 u 12 u 4.7 u 2.3 UR 4.1 u 

BENZO(A)ANTHRACENE 29 u 31 u 12 u 5.8 UR 8.2 J 
BENZO(A)PYRENE 29 u 31 u 7.3 5.8 UR 12 

BENZO(B)FLUORANTHENE 12 u 12 u 5.6 2.3 UR 18 

BENZO(G,H,l)PERYLENE 47 u 50 u 19 u 9.2 UR 16 U 
BENZO(K)FLUORANTHENE 12 u 12 u 4.7 u 2.3 UR 8 
BIS(2-CHLOROETHOXY)METHANE 470 u 500 u 460 UJ 460 u 420 U 
BlS(Z-CHLOROETHYL)ETHER 470 u 500 u 460 UJ 460 u 420 U 
BlS(Z-ETHYLHEXYL)PHTHALATE 470 u 500 u 460 UJ 460 u 420 U 
BUTYLBENZYL PHTHALATE 470 JJ 500 u 460 UJ 460 u 420 U 
CARBAZOLE 470 u 500 u 460 UJ 460 u 420 U 
CHRYSENE 29 u 31 u 11 J 5.8 UR 21 
DI-N-BUl-YL PHTHALATE 470 u 500 u 466 UJ 460 u 420 U 
DI-N-OCNL PHTHALATE 470 u 500 u 460 UJ 460 u 420 I-. 

DlBENZO(A,H)ANTHRACENE 120 u 120 u 47 u 23 UR 41 u 

DIBENZOFURAN 470 u 500 u 460 UJ 460 u 420 U 
DIETHYL PHTHALATE 470 u 500 u 460 UJ 460 u 420 U 
DIMETHYL PHTHALATE 470 u 500 u 460 UJ 460 U 420 U 
FLUORANTHENE 29 u 31 u 12 u 5.8 UR 38 

FLUORENE 58 U 62 U 23 U 12 UR 20 u ~ 

HEXACHLOROBENZENE - 470 u 500 u 460 UJ 460 u 420 U 

HEXACHLOROBUTADIENE 470 u 500 u 460 UJ 460 u 420 U 

HEXACHLOROCYCLOPENTADIENE 470 u 500 u 460 UJ 460 u 420 U 

HEXACHLOROETHANE 470 u 500 u 460 UJ 460 u 420 U 
INDENO(1,2,3-CD)PYRENE 29 u 31 u 7J 5.8 UR 12 

ISOPHORONE 470 u 500 u 460 UJ 460 u 420 U 
N-NITROSO-DI-N-PROPYLAMINE 470 u 500 u 460 UJ 460 u 420 U 
N-NITROSODIPHENYLAMINE 470 u . 500 u 460 UJ 460 u 420 U 

NAPHTHALENE 290 u 310 u 120 u 58 UR loo u , 

,-.., 
: r .a 3 > 



PARRIS ISLAND 
SITE 02 

SEDIMENT DATA - ANALYTICAL: DATABASE 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

SEMIVOLATILES @g/kg) 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 

PYRENE 

PESTlClDESlPCBs (pglkg) 
4,4’-DDD 
4,4-DDE 

4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 

AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 

AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 

DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 
ENDRIN KETONE 
- __ ._ ._ -. .- ,. . ..-...w. 
GAMMA-tll-lti (LINUHNtj 
GAMMA-CHLORDANE 

HEPTACHLOR 

PAI-02-SD-001-01 
07/23/98 

PAI-02-SD-001 
o-o.5 

470 u 
2400 u 

23 U 
470 u 

58 U 

24 U 
24 U 

24 U 
12 u 
12 u 
12 u 
57 u 

57 u 
57 u 
57 u 

57 u 
110 u 
110 u 
12 u 

12 u 
24 U 
12 u 

24 U 

24 U 

24 U 

24 U 
24 U 

12 u 

12 u 

12 u 

PAI-02-SD-002-01 PAI-02-SD-002-02 PAI-02sSD-003-01 PAI-02-SD-00601 

07123198 07l23198 07l22198 07l22l98 II II 

PAI-02-SD-002 PAI-02-SD-002 PAI-02sSD-003 PAI-02-SD-004 
0 - 0.5 0.5 - 1.0 0 - 0.5 0 - 0.5 

500 u 460 UJ 460 u 420 U 
2500 U 2300 U 2300 U 2100 u 
25 U 8J 4.6 UR 11 
500 u 460 U 460 u 420 U 
62 U 23 U 12 UR 30 

25 U 23 U 23 U 2.1 u 
25 U 23 U 23 U 2.1 u 
25 U 23 U 23 U 2.1 u 
13 u 12 u 11 u 1 u 
13 u 12 u 11 u 1 u 
13 u 12 u 11 u 1 u 

,’ 
61 U 56 U 55 u 51 u 
61U 56 U 55 u 5lU , 
61 U 56 U 55 u 51 u 
61 U 58 U 55 u 51 u 
61 U 56 U 55 u 51 u 
120 u 110 u 110 u 100 u 
120 u 110 u 110 u 100 u 
13 u 12 u 11 u 1 u 
13 u 12 u 11 u 1 u 
25 U 23 U 23 U 2.1 u 
13 u 12 u 11 u 1 u 
25 U 23 U 23 U 2.1 u 
25 U 23 U 23 U 2.1 u 
25 U 23 U 23 U 2.1 u 
25 U 23 U 23 U 2.1 u 
25 U 23 U 23 U 2.1 u 

i3 ii 12 u ?? 'U 1 u 

13 u 12 u 11 u 1 u 
13 u 12 u 11 u 1 u 

4 . 



PARRIS ISLAND 
SITE 02 

SEDIMENT DATA -ANALYTICAL: DATABASE 
1 

SAMPLE NUMBER: PAI-02-SD-001-01 PAI-02-SD-002-01 PAI-02-SD-002-02 PAI-02-SD-003-01 PAI-02-SD-004-01 
COLLECTION DATE: 07/23/98 07123198 07123i98 07iZXJ8 07iZZi98 II II 

LOCATION: PAC02-SD-001 PAI-02-SD-d02 PAI-02-SD-002 PAI-02SD-003 PAI-02-SD-004 
SAMPLE DEPTH: 0 - 0.5 0 - 0.5 0.5 _ 1.0 0 - 0.5 o-o.5 

PESTICIDES/PCBs @g/kg) 

HEPTACHLOR EPOXIDE 12 u 13 u 12 u 11 u 1 u 
METHOXYCHLOR 120 u 130 u 120 u 110 u 10 u 
TOXAPHENE 240 u 250 U 230 U 230 U 21 u 

INORGANICS (mglkg) 

ALUMINUM 5420 5010 5560 3360 3140 
ANTIMONY 0.28 U 0.22 u 0.2 u 0.2 u 0.18 U 
ARSENIC 2.1 1.3 1.7 0.79 1.7 
BARIUM 7.9 7.9 7.9 4.9 6 
BERYLLIUM 0.33 u 0.33 u 0.3 u 0.19 u 0.2 u 

CALCIUM CADMIUM 0.04 1530 u 0.04 1680 u 

0.03 u 0.03 u 0.03 u 

' 685 32800 362 
CHROMIUM COBALT 0.88 10.1 u 0.77 9.2 u 0.74 9.3 u 0.52 6.6 0.35 5.9 

COPPER 3.2 2.8 2.9 1.9 1.2 
CYANIDE 0.62 U 0.77 u 0.68 u 0.66 u 0.62 U 
IRON 5390 4120 4270 2650 2690 
LEAD 7.1 6.6 7.1 4.6 3.2 
MAGNESIUM 1760 2380 1290 1160 777 
MANGANESE 44.9 30.4 26 22.7 52.4 
MERCURY 0.04 u 0.03 u 0.04 0.03 u 0.02 u 
NICKEL 2.1 1.9 2 1.2 0.82 
POTASSIUM 976 1010 844 706 426 
SELENIUM 0.42 0.26 0.37 0.4 0.23 
SILVER 0.08 U 0.08 U 0.08 U 0.08 U 0.07 u 
SODIUM 5550 6650 3870 4150 2770 
THALLIUM 0.37 u 0.37 u 0.35 u 0.35 u 0.32 U 
VANADIUM 12.8 11.5 11.7 7.8 6.1 
ZINC 12.6 10.9 11.2 I 6.7 U 4.4 u I 
MISCELLANEOUS PARAMETERS (mglkg) 

HEXAVALENT CHROMIUM I I 1.6 I I 1 u I 1.1 I 
TOTAL ORGANIC CARBON (%) 0.97 1.6 -1 0.86 0.36 ! 

) ,i 



PARRIS ISLAND 
SITE 02 

SEDIMENT DATA - ANALYTICAl: DATABASE 

SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

GENERAL CHEMISTRY (unitless) 

PAI-02SD-001-01 PAI-02-SD-002-01 
07/23/98 07l23198 
PAI-O2SD-001 PAI-02-SD-002 
o-o.5 o-o.5 

PAI-02-SD-002-02 

07i23m 
PAI-02-SD-002 
0.5 - 1.0 

PAI-02-SD-003-01 
07l2298 
PAI-02-SD-003 

0 - 0.5 

PAI-02-SD-00601 

07l22l98 II II 

PAI-02-SD-004 
o-o.5 

PH 7.6 8.7 7.6 7.9 7.1 I 

6 



PARRIS ISLAND 
SITE 15 

SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-15SD-001-01 PAI-15SD-002-01 PAI-15SD-003-01 
COLLECTION DATE: 06/l 5198 WI 5198 06115198 Ii II 

LOCATION: PAI-15SD-01 PAI-G-SD-02 PAI-15SD-03 

2,4,6-TRICHLOROPHENOL 440U 480 u 660 u, 
2,QDICHLOROPHENOL 440U 480 u 660 .u 

2,CDIMETHYLPHENOL 440U 480 u 660 u 

2,4-DINITROPHENOL 2200 u 2400 u 3300 u 

2,CDINITROTOLUENE 440U 480 u 660 u 

2,6-DINITROTOLUENE 440U 480 u 660 u 

2-CHLORONAPHTHALENE 440U 480 u 660 u . 
2-CHLOROPHENOL 440U 480 u 660 u 
2-METHYLNAPHTHALENE 440U 480 u 660 u 

2-METHYLPHENOL 440U 480 u 660 u 

2-NITROANILINE 2200 u 2400 u 3300 u 

2-NITROPHENOL 440U 480 u 660 u 

3,3’.DICHLOROBENZIDINE 890 U 960 U 1300 u 

3-NITROANILINE 2200 u 2400 u 3300 u 

4,6-DINITRO-2-METHYLPHENOL 2200 u 2400 u 3300 u 

4-BROMOPHENYL PHENYL ETHER 440U 480 u 660 u 
4-CHLORO-3-METHYLPHENOL 890 U 960 u 1300 u 

4-CHLOROANILINE 890 U 960 u 1300 u 

QCHLOROPHENYL PHENYL ETHER 440U 480 u 660 u 
QMETHYLPHENOL 440U 480 u 660 u 

CNITROANILINE 2200 u 2400 u 3300 u 

4-NITROPHENOL 2200 u 2400 u 3300 u 

ACENAPHTHENE 220 u 120 u 170 u 

ACENAPHTHYLENE 110 u 60 U 84 U 

,I. ANTHRACENE 2.4 U 3.4 u * 

_-, _~ 
1 

. . . 
1 1 
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SAMPLE NUMBER: 
COLLECTION DATE: 
LOCATION: 

SAMPLE DEPTH: 

PARRIS ISLAND 
SITE 15 

SEDIMENT -ANALYTICAL DATABASE 

PAI-15SD-001-01 PAI-15SD-002-01 
06/15/98 0611998 

PAI-15SD-01 PAI-15SD-02 
0.0 - 0.5 0.0 - 0.5 

PAI-15-SD-003-01 
OS/l Ed98 II 

PAI-Vii-SD-03 

0.0 - 0.5 

SEMIVOLATILES ((lglkg) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 

B&(2-CHLOROETHOXY)METHANE 
BlS(2-CHLOROETHYL)ETHER 
BIS(ZETHYLHEXYL)PHTHALATE 

BUTYLBENZYL PHTHALATE 

CARBAZOLE ’ 

11 u 6U 15 
11 u 6U 12 
4.4 u 3.8 33 

18 U 9.5 u 13 
4.4 u 2.4 U 12 
440U 480 u 660 u 
440U 480 u 660 u 
44OU 280 J 660 u 
440U 480 u 660 u 
440U 480u 660 u 

HEXACHLOROBENZENE 

NITROBENZENE 440U 480 u 660 u I 
PENTACHLOROPHENOL 22QQU~ 2400 u 3300 u 
PHENANTHRENE 8.8 u 14 8.1 1 

2 



l . 
PARRIS ISLAND 

SITE 15 
SEDIMENT - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-15-SD-001-01 PAI-15SD-002-01 PAI-15-SD-003-01 
COLLECTION DATE: 06/15/98 06/l 5/98 06115198 II II II II 

LOCATION: PAI-15SD-01 PAI-15SD-02 PAI-15-SD-03 
SAMPLE DEPTH: 0.0 - 0.5 0.0 - 0.3 0.0 - 0.5 

SEMIVOLATILES (pglkg) 

PHENOL I 44bU I 480 u I 660 u I I 1 I 
PYRENE 22 u 12 u 28 

PESTlClDEWl’CBs @g/kg) 

4,4-DDD 22 u 24 U 33 u 
4,4-DDE 22 u 24 U 33 u 
4&DDT 22 u 24 U 33 u 
ALDRIN 11 u 12u 17 u 
ALPHA-BHC 11 u 12u * 17 u 

ALPHA-CHLORDANE 11 u 12u 17 u 
0 

f 

AROCLOR-1016 AROCLOR-1221 11 11 u u 12u 12 u 17 17 ‘u u 

AROCLOR-1232 11 ‘U 12 u 17 u 
AROCLOR-1242 11 u 12 u 17 u 
AROCLOR-1248 11 u 12 u 17 u 
AROCLOR-1254 11 u 12 u 17 u 
AROCLOR-1260 11 u 12 u 17 u 
BETA-BHC 11 u 12 u 17 u 
DELTA-BHC 11 u 12 u 17 u 
DIELDRIN 22 u 24 U 33 u 
ENDOSULFAN I 11 u 12 u 17 u 
ENDOSULFAN II 22 u 24 U 33 u 
ENDOSULFAN SULFATE 22 u 24 U 33 u 
ENDRIN 22 u 24 U 33 u 
ENDRIN ALDEHYDE 22 u 24 U 33 u 
ENDRIN KETONE 22 u 24 U 33 u 
GAMMA-BHC (LINDANE) IIU 17 u . 12 u 
GAMMA-CHLORDANE 11 u 12 u 17 u 
HEPTACHLOR 11 u 12 u 17 u 
HEPTACHLOR EPOXIDE 11 u 12 u 17 u 

110 u . METHOXYCHLOR 120 u 170 u 
TOXAPHENE 220 u 240 u 330 u I + 



3 

1 SAMPLE NUMBER: 

COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

INORGANICS (mglkg) 

PAI-15-SD-001-01 
06/l 5/98 

PAI-15SD-01 
i 0.0 - 0.5 

PARRIS ISLAND 
SITE 15 

SEDIMENT - ANALYTICAL DATABASE 

PAI-15-SD-002-01 PACI!?SD-003-01 
m/1 5198 06115198 II 

PAI-15SD-02 PAI-I!%SD-03 
0.0 - 0.5 0.0 - 0.5 

II II II 

ALUMINUM 648 4710 15500 
ANTIMONY 0.18 U 0.2 0.29 u 
ARSENIC 0.3 4.6 6.5 
BARIUM 1.9 6.6 19.4 
BERYLLIUM 0.06 U 0.21 u 0.71 

c, 

COBALT q 
COPPER 0.58 U 4 8.7 

\ CYANIDE .;.* r 
14700 

:‘.,J 2;; $ 
,.$ IRON 604 3860 :$ 

LEAD 2.7 8.8 11.3 c .-,‘, ‘,I.., , -,: ‘. 
‘~ ,:;, 

MAGNESIUM .:: _: 
2 ;. t / .( il 

MERCURY 
NICKEL 0.11 u 1.5 6.5 
POTASSIUM 205 697 2560 

SILVER 
SODIUM 2040 3760 10200 

ZINC 1.9 u 12.9 32.3 

4 
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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 sampie location PAL02-SW-002 is referred to as PAI-02-SW-012. 

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, 
however, the MW will be replaced with GW. 

. . ‘, 

For alJ media, any modifier w~ill be placed at the end of the sample identification 
name. For example, a surface soil sample from location PAI-02-SS-02 may ble 
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-I 5-SD-002 is referred to as PAI-I 5-SD-02. 

Surface soil sample location PAI-15-SS-002 is referred to as PAI-15-SS-02. 

For &I 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 ble 
referred to as: 

PAI-I 5-SS-02-01. 

A blank indicates that the sample was not analyzed for that parameter. 

c-24 
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SITE 02 
UNFILTERED GROUNDWATER DATA - ANALYTICAL DATABASE 

SAMPLENUMBER: PAI-02-GW-001-01 
COLLECTION DATE: 08/07/98 
LOCATIOk PAI-02-GW-001 

PAI-02-GW-002-01 PAI-02-GW-003-01 PAI-02-GW-003-OID PAC02-GW-004-01 PAI-02-GW-005-01 
08LW98 08/07/98 08/07/98 08/20/98 08/19/98 II 
PAI-02-GW-002 PAI-02-MW-03 PAI-02-MW-03 PAI-02.GW-004 PAI-02-GW-005 

VOLATILES (pg/L) 

1 ,I ,I ,2-TETRACHLOROETHANE 1 u 1 u 

1,1,1-TRICHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

1 ,I ,2,2-TETRACHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

1 ,I ,2-TRICHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

1 ,I-DICHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

1 ,I-DICHLOROETHENE 1 u 1 u 1 u 1 u 1 u 1 u 
1,2,3-TRICHLOROPROPANE 1 u 1 u 

1,2-DIBROMO-3-CHLOROPROPANE 1 u 1 u 
1,2-DIBROMOETHANE 1 u 1 u 

1,2-DICHLOROBENZENE 5U 5u 5u 5U 5u 5u 

1,2-DICHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 

1 ,Z-DICHLOROETHENE (TOTAL) 1 u 1 u’ IU 1 u 1 u 1 u 

1 ,ZDICHLOROPROPANE 1 u 1 u 1 u 1 u 1 u 1 u 

1,3-DICHLOROBENZENE 5U SU 5u 5U 5u 5u 

1 ,QDICHLOROBENZENE 5U 5U 5u 5U 5U 5u 

1 /I-DIOXANE 100 u 100 u 

2-BUTANONE 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 

2-HEXANONE 5 UR 5 UR 5UR 5 UR 5 UR 5 UR 

QMETHYL-2-PENTANONE 5 UR 5u 5 UR 5 UR 5 UR 5u 

ACETONE 5 UR 5 UR SU 5U 3.3 J 1.8 J 

ACETONITRILE 40U 40U 

ACROLEIN 5 UR 5 UR 

ACRYLONITRILE 1 UR 1 UR 

ALLYL CHLORIDE 1 u 1 u 

BENZENE 1 u 1 u 1 u 1 u 1 u 1 u 

BROMODICHLOROMETHANE 1 u 1 u 1 u 1 u I u 1 u 

BROMOFORM 1 u 1 u 1 u 1 u 1 u 1 u 

BROMOMETHANE 1 u 1 u 1 u 1 u 1 u IU 



PARRI ND 

SITE 02 

UNFILTERED GROUNDWATER DATA - FNALYTICAL DATABASE 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 

PAI-02-GW-001-01 PAI-02-GW-002-01 PAI-02-Gh’-003-01 PAI-02-GW-003-OID PAI-02-GW-004-01 PAI-02-GW-00501 
08/07/98 08/24/98 “, 08107198 08/07/98 08/20/98 08/l 9198 II 
PAI-02-GW-001 PAI-02-GW-002 PAI-02-MW-03 PAI-02-MW-03 PAI-02-GW-004 PAI-02-GW-005 

ml ul/l5/9% 

VOLATILES (pg/L) 

CARBON DISULFIDE 1 u 1 u 1 u 1 u 1 u 4 
CARBON TETRACHLORIDE 1 u 1 u 1 u 1 u 1 u 1 u 
CHLOROBENZENE 1 u 1 u 1 u 1 u IU 1 u 
CHLOROETHANE 1 u 1 u 1 u 1 u IU 1 u 
CHLOROFORM 1 u 2.9 1 u 1 u IU 1 u 
CHLOROMETHANE 1 u 1 u 0.2 J 1 u 1 u 1 u 
CHLOROPRENE 1 u 1 u 
CIS-1,2-DICHLOROETHENE 1 u 1 u 
CIS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 1 u 1 u 1 u 

c,’ ^ DIBROMOCHLOROMETHANE .V 1 u iu 1 u 1 u 1 u 1 u 

\ 1 u DIBROMOMETHANE 1 u 
.v3 DICHLORODIFLUOROMETHANE 1 u 1 u ..h 

1 u . .*._ m ETHYL METHACRYLATE 1 u 
ETHYLBENZENE 1 II ‘1 u 1 u 1 u IU 1 u 

1 u ,. IODOMETHANE 1 u 

40U /.. ISOBUTYL ALCOHOL 40U 
METHACRYLONITRILE 1 UR 1 UR 
METHYL METHACRYLATE 1 UR 1UR 

METHYLENE CHLORIDE 2u 1 u 2u 2U 2u 1 u 

PENTACHLOROETHANE IO u IO u 

PROPIONITRILE 40U 40U 
STYRENE 1 u 1 u IU 1 u I u 1 u 
TETRACHLOROETHENE 1 u 1 u 1 u 1 u 1 u $U 
TOLUENE 1 u 1 u 1 u 1 u 1 u 1 u 

TRANS-1 ,ZDICHLOROETHENE 1 u IU 
TRANS-I ,QDICHLOROPROPENE 1 u 1 u 1 u 1 u 1 u 1 u 

TDAAICI x$D!~!~LORO-~-~I-~TE~?E 5u 5u .,\A,.” I,- 
TRICHLOROETHENE 1 u 1 u 1 u 1 u 1 u 1 u 
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SITE 02 

UNFILTERED GROUNDWATER DATA - !NALYTICAL DATABASE 

SAMPLE NUMBER: 
COLLECTION DATE: 
LOCATION: 

PAI-02-GW-001-01 PAI-02sGW-002-01 PAI-02-GW-003-01 PAI-02-GW-00%OID PAI-02-GW-004-01 PAI-02-GW-00501 
08/07/98 08/24/98 

r 

08/07/98 08107198 08/20/98 08119198 II 
PAI-02-GW-001 PAI-02-GW-002 PAI-02-MW-03 PAI-02-MW-03 PAI-02.GW-004 PAI-02-GW-005 

afib -i/l5 ha 

VOLATILES @g/L) 

TRICHLOROFLUOROMETHANE 1 u 1 u 

VINYL ACETATE 1 u 1 u 

VINYL CHLORIDE 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 0.3 u 

XYLENES, TOTAL 1 u 1 u 1 u 1 u 1 u 1 u 

0 
\ 

I-NAPHTHYLAMINE 10 u 10 u 

2,2’-OXYBIS(l-CHLOROPROPANE) 5u 5 u 5u 5u 5u 5u 

2,3,4,6-TETRACHLOROPHENOL 10 u IO u 

2,4,5TRICHLOROPHENOL 5u 5u 5u 5u 5u 5u 

2,4,6-TRICHLOROPHENOL 5u 5u 5u 5u 5u 5u 

2,4DICHLOROPHENOL 5u 5u 5u 5u 5u 5u 

2,QDIMETHYLPHENOL 5u 5u 5u 5u 5u 5u 

2,4DINITROPHENOL IO u IO u 10 u 10 u IO u 10 u 

2+DINITROTOLUENE 5u 5u 5u 5u 5u 5u 

2,6-DICHLOROPHENOL IO u IO u 

2,SDINITROTOLUENE 5u 5u 5u 5U 5u 5u 

2-ACETYLAMINOFLUORENE 10 u IO u 

2-CHLORONAPHTHALENE 5u 5U 5u 5u 5U 5u 

2-CHLOROPHENOL 5u 5U’ 5u 5u 5u 5u 

2-METHYLNAPHTHALENE 5u 5u 5u 5u 5u 5u 

2-METHYLPHENOL 5u 5u 5u 5u .5 u 5u 

2-NAPHTHYLAMINE 10 u IO u 

3 . . . -, 

.j 



PARRIS ISLAND 

SITE 02 

UNFILTERED GROUNDWATER DATA - ANALYTICAL DATABASE 

I SAMPLE NUMBER: PAI-02-GW-001-01 PAI-02-GW-O02-01 PAI-02-GW-003-01 PAI-02-GW-003-OID PAI-O2-GW-004-01 PAI-02-GW-005-01 
COLLECTION DATE: 08107198 08f24/98 08107198 08107198 08/20/98 08/l 9198 
LOCATION: PAI-02-GW-001 PAI-02-GW-CO2 PAI-02-MW-03 PAI-02-MW-03 PAI-02-GW-004 PAI-02-GW-005 

cm J W/l4 /98 I 
SEMIVOLATILES @g/L) 

2-NITROANILINE 5u 5u 5u 5u 5u 5u 
2-NITROPHENOL 5u 5u 5u 5u 5u 5u’ 
2-PICOLINE 10 u IO u 
3,3’-DICHLOROBENZIDINE 5u 5u 5u 5u 5u 5u 

3,3’-DIMETHYLBENZIDINE 10 u 10 u 
3-METHYLCHOLANTHRENE IO u 10 u 
3-NITROANILINE 5u 5u 5u 5u 5u 5u 

4,6-DINITRO-2-METHYLPHENOL 10 u 10 u IO u 10 u IOU IO u 

0 4-AMINOBIPHENYL 10 u IO u 
QBROMOPHENYL PHENYL ETHER 

A: 

5u 5u 5u 5u 5u 5u I- 

QCHLORO-3-METHYLPHENOL 5u 5u 5u 5u 5u 5u ,I 

4CHLOROANILINE 
i” 

5u 5u 5u 5u 5u 5u 

w 
.QCHLOROPHENYL PHENYL ETHER 5u 5u 5u 5u 5U 5u IT. 

QMETHYLPHENOL 5u 5u 5u 5u 5u 5u ^ 

4NITROANILINE 5u 5u 5u 5u 5u 5u -9 

4-NITROPHENOL ‘IO u IO u 10 u 10 u IO u 10 u 
4-NITROQUINOLINE-l-OXIDE 10 UR IO UR 

5-NITRO-0-TOLUIDINE IO UR 10 UR 

7,12-DIMETHYLBENZ(A)ANTHRACENE 10 u IO u 

A,A-DIMETHYLPHENETHYLAMINE 10 u IO u 

ACENAPHTHENE 5u 5u 5u 5u 5u 5u 

ACENAPHTHYLENE 5u 5U 5u 5u 5u 5u 

ACETOPHENONE 10 u IO u 

ANILINE 5u 5u 5u 

ANTHRACENE 5u 5u 5u 5u 5u 5u * 

ARAMITE 10 u 10 u 

BENZO(A)ANTHRACENE 5u 5u 5u 5u 5u 5u 

BENZO(A)PYRENE 5u 5u 5U 5U 5u 5u 

4 



SITE 02 

UNFILTERED GROUNDWATER DATA - /$NALYTICAL DATABASE 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 

PAI-02-GW-001-01 PAI-02-GW-002-01 PAI-02-GW-003-01 PAI-02-GW-003-OID PAI-02-GW-004-01 PAI-02-GW-005-01 
08/07/98 

PAI-02-GW-001 

p" /24/98 08/07/98 08/07/98 08120198 08/I 9/98 II 
PAI-02-GW-002 PAI-02-MW-03 PAI-O2-MW-03 PAI-02-GW-004 PAI-02-GW-005 

ct.-A oWL5M 

BIS(2-CHLOROETHYL)ETHER 5u 5u 5u 5u 5u 5u 

BlS(2-ETHYLHEXYL)PHTHALATE 1 J 1 J '5 u 5u 1 J IJ 

BUl-YLBENZYL PHTHALATE 5u 5u 5u 5u SU 5U 

CARBAZOLE 5u 5u 5u 5u 5u 5u 

CHLOROBENZILATE IO u IO u 

“; i:::: PHTHALATE 

5u 5u 5u 5u 5u 5u 

_ - 5u 5u 5u 5u 5u 5u 

DI-N-OCNL PHTHALATE 5u 5u 5u 5u 5u 5u 

DIALLATE 10 u IO u 

DlBENZO(A,H)ANTHRACENE 5u 5u 5u 5u 5u 5u 

DIBENZOFURAN 5u 5u 5u 5u 5u 5u 

DIETHYL PHTHALATE 5u 5U 5u 5u 5u 1 J 

DIMETHYL PHTHALATE 5u 5u 5u 5u 5u 5u 

DIPHENYLAMINE IO u IO u 
ETHYL METHANESULFONATE 10 u 10 u 

FLUORANTHENE 5u 5U 5u 5u 5u 5u 

FLUORENE 5u 5u 5u 5u 5u 5u 

HEXACHLOROBENZENE 5u 5u 5u 5u 5u 5u 

HEXACHLOROBUTADIENE 5u 5u 5u 5u 5U 5u 

HEXACHLOROCYCLOPENTADIENE 5u 5u 5u 5u 5u 5u 

HEXACHLOROETHANE 5u 5u 5u 5u 5u 5u 
HEXACHLOROPHENE 0.5 u 0.5 u 



PARRIS ISLAND 

SITE 02 
UNFILTERED GROUNDWATER DATA - !NALYTICAL DATABASE 

. 

SEMIVOLATILES @g/L) 

HEXACHLOROPROPENE IO u 
INDENO(1,2,3-CD)PYRENE ! 5u 
ISODRIN I 
ISOPHORONE 5LJ 

5u 5u 5u 

10 u 
5U SLJ 5u 

ISOSAFROLE I I 10 u I I 

METHAPYRILENE I I 10 u I I 
METHYL METHANESULFONATE IO u 

N-NITROSO-DI-N-BUNLAMINE 10 u 
N-NITROSO-DI-N-PROPYLAMINE 5u 5u 5u 5u 
N-NITROSODIETHYLAMINE IO u 
N-NITROSODIPHENYLAMINE 5U 5U 5u 5u 

N-NITROSOMETHYLETHYLAMINE 10 u 
N-NITROSOMORPHOLINE IO u 
N-NITROSOPIPERIDINE IO u 
N-NITROSOPYRROLIDINE IO u 

NAPHTHALENE 5’ u 5u 5u 5u 

NITROBENZENE 5u 5u 5u 5u 

O,O,O-TRIETHYLPHOSPHOROTHIOAT IO u 

0-TOLUIDINE IO u 

P-DIMETHYLAMINOAZOBENZENE 10 u 

P-PHENYLENEDIAMINE 10 u 

PENTACHLOROBENZENE 10 u 

PENTACHLORONITROBENZENE IO u 

PENTACHLOROPHENOL 10 u IO u IO u 10 u 

PHENACETIN IO u 

PHENANTHRENE 5u 5u 5u 5u 

P'tiEiCX 5u 5 u 5 LJ 5u 

PRONAMIDE IO u 

6 

10 u 

IOU 

IO u 

5u 5u 

IO u 

5u SU .3 

IO u “g 

I IO u I .i: 
IO u “> 
10 u .! 

5u 5u 

5u 5u 

I 10 u 

10 u 

10 u 

IO u 

IO u 

10 u 

IO u 10 u 

IO u 

5u 5u 

5u 5u 

IOU 



0 0 
PARRIS ISLAND 

SITE 02 

UNFILTERED GROUNDWATER DATA - $NALYTlCAL DATABASE 

r SAMPLE NUMBER: PAI-02-GW-001-01 

COLLECTIDN DATE: 08/07/98 
LOCATION: PAI-02-GW-Ml1 

PAI-02-GW-002-01 
08/24/98 

I 
PAC02-GW-002 

d W//~h $ 

PAI-02-GW-003-01 
08/07/98 
PAI-02-MW-03 

PAI-02-GW-003-OID PAI-O2-GW-004-01 
08107/98 08120198 
PAI-02-MW-03 PAI-02-GW-004 

PAI-02-GW-00501 
08/19/98 
PAI-02-GW-005 

SEMIVOLATILES (pg/L) 

PYRENE 5U 5U 5u 5u 5U 5U 

SAFROLE IO u IO u 

PESTlClDESlPCBs @g/L) . 
4,4-ODD 0.1 u 0.1 u 0.1 u 0.1 u 0.10 u 0.1 u 

4,$-DDE 0.1 u 0.1 u 0.1 u 0.1 u 0.10 u 0.1 u 

4,4-DDT 0.1 u 0.1 u 0.1 u 0.1 u 0.10 u 0.1 u 

ALDRIN 0.05 u 0.050 u 0.05 u 0.051 u 0.050 u 0.050 u 

ALPHA-BHC 0.05 u 0.050 u 0.05 u 0.051 u 0.050 u 0.050 u 

ALPHA-CHLORDANE 0.05 u 0.050 u 0.05 u 0.051 u 0.050 u 0.050 u 

r) AROCLOR-1016 1 u 1.0 u 1 u 1 u 1.0 u \ AROCLOR-1221 2u 2.0 u 2u 2u 2.0 u 1.0 u u 2.0 

AROCLOR-1232 IU 1.0 u 1 u 1 u 1.0 u 1.0 u 

AROCLOR-1242 1 u 1.0 u 1 u 1 u 1.0 CJf 1.0 u 

’ AROCLOR-1246 IU 1.0 u 1 u IU 1.0 u 1.o.u 

AROCLOR-1254 ’ 1 u 1.0 u 1 u 1 u 1.0 u 1.0 u 
,. 

AROCLOR-1260 IU 1.0 u 1 u 1 u 1.0 u 1.0 u 

BETA-BHC 0.05 u 0.05 u 0.05 u 0.051 u 0.050 u 0.05 u 

CHLORDANE 0.5 u 0.5 u 
DELTA-BHC 0.05 u 0.050 u 0.05 u 0.051 u 0.050 u 0.050 u \ 

DIELDRIN 0.1 u 0.10 u 0.1 u 0.1 u 0.10 u 0.10 u 

ENDOSULFAN I 0.05 u 0.05 u 0.05 u 0.051 u 0.050 u 0.05 u 

ENDOSULFAN II ’ 0.1 u 0.1 u 0.1 u 0.1 u 0.10 u 0.1 u 

ENDOSULFAN SULFATE 0.1 u 0.1 u 0.1 u 0.1 u 0.10 u 0.1 u 

ENDRIN 0.1 u 0.1 u 0.1 u 0.1 u 0.10 u 0.1 u 

ENDRIN ALDEHYDE 0.1 u 0.1 u 0.1 u 0.1 u 0.10 u 0.1 u 

ENDRIN KETONE 0.1 u 0.10 u 0.1 u 0.1 u 0.10 u 0.10 u 

GAMMA-BHC (LINDANE) 0.05 u 0.05 u 0.05 u 0.051 u 0.050 u 0.05 u 

GAMMA-CHLORDANE 0.05 u 0.050 u 0.05 u 0.051 u 0.050 u 0.050 u 



LJ 
PARRIS ISLAND 

SITE 02 

UNFILTERED GROUNDWATER DATA - $NALYTlCAL DATABASE 

1 
. 

SAMPLE NUMBER: PAI-02-GW-001-01 PAI-02-GW-002-01 PAI-02-GW-003-01 PAC02-GW-003-01 D PAI-02-GW-004-01 PAI-02-GW-005-01 
COLLECTION DATE: 08/07/98 Y l24l98 08/07/98 08107198 08l20198 08/l 9198 II 

LOCATION: PAC02-GW-001 PAI-02-GW-002 PAI-02-MW-03 PAI-02-MW-03 PAI-02-GW-004 PAC02-GW-005 
s 

Clfi a 17/t5 IS% 

PESTICIDESIPCBs &g/L) 

HEPTACHLOR 0.05 u 0.05 u 0.05 u 0.051 u 0.050 u 0.05 u 
HEPTACHLOR EPOXIDE 0.05 u 0.05 u 0.05 u 0.051 u 0.050 u 0.05 u 

METHOXYCHLOR 0.5 u 0.50 u 0.5 u 0.51 u 0.50 u 0.50 u 

TOXAPHENE 5u 5u 5u 5.1 u 5.0 u 5U 

HERBICIDES @g/L) 

2,4,5-T 0.03999 u 0.03999 u 

2,4,5-TP (SILVEX) 0.03999 u 0.03999 u 

2,4-D 0.05 u 0.05 u 

DIMETHOATE IO u 10 u 

c DINOSEB DISULFOTON 0.07999 10 u u 0.07999 10 u u 

.03 ETHYL PARATHION 10 u IO u 

METHYL PARATHION 10 u io u 

PHORATE .I0 u ’ IOU 

SULFOTEP 10 u 10 u 

THIONAZIN IO u IO u 

INORGANICS @g/L) 
ALUMINUM to;0 277 160 U 298 22.0 u 79.5 u 

‘ ANTIMONY 19 u 19.0 u 19 u 19 u 19.0 u 19.ou 

ARSENIC 1.5 1.1 1 1.7 I .o 0.90 u 

BARIUM 62.1 33.7 146 150 83.5 40.0 

BERYLLIUM 0.4 u 0.20 u 0.2 u 0.3 u 0.20 u 0.20 u 

CADMIUM 2u 2.0 u 2u 2u 2.0 u 2.0 u 

CALCIUM 9050 6370 110000 118000 281000 112000 

CHROMIUM 6.4 U 6.4 U 6.4 U 7.2 11.9 u 9.2 u 

COBALT 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

COPPER 28.8 2.6 U 2.6 U 2.6 U 2.6 U 5.2 

CYANIDE 20 u 20 u 20 u 20 u 20 u 20 u 



0 
PARRIS ISLAND 

SITE 02 

UNFILTERED GROUNDWATER DATA - +NALYTlCAL DATABASE 

SAMPLE NUMBER: PAI-02-GW-001-01 

COLLECTION DATE: 08/07/98 
LOCATION: PAI-02-GW-001 

PAI-02-GW-002-01 
08L24198 

I 
PAI-027GW-CO2 

cd a/&s/ 1% 

PAI-02-GW-003-01. 
08/07/98 
PAI-02-MW-03 

PAI-02-GW-003-OID PAI-02-GW-004-01 
08107198 08/20/98 
PAI-02-MW-03 PAC02-GW-004 

1 PAI-02-GW-005-01 1 

INORGANICS (as/L) 

IRON 1290 780 4270 4850 439 8370 
LEAD 1.1 u 5.5 u 1.1 u 1.1 u 5.5 u 5.5 u 
MAGNESIUM 4030 2580 190000 215000 778000 31800 
MANGANESE 148 37.0 104 108 100 187 
MERCURY 0.1 u 0.20 u 0.1 u 0.1 u 0.20 u 0.20 u 
NICKEL 9.2 u 4.4 u 4.4 u 4.4 u 4.4 u 4.4 u 
POTASSIUM 558 U 400 45400 50000 245000 6470 
SELENIUM 0.7 u 3.5 u 0.7 u 0.7 u 3.5 u 3.5 u 
SILVER 4.3 u 4.3 u 4.3 u 4.3 u 4.3 u 4.3 u 

c> SODIUM 25500 18100 1430000 1580000 5990000 

142000 
\ t-- THALLIUM 1.8 U 18.0 1.8 U 1.8 U 18.0 18.0 U 

TIN 1000 UJ 1000 UJ 
VANADIUM 2.6 U 2.7 U 7.3 u 6.3 U 6.7 U 3.2 U 
ZINC 33.4 u 13.3 13.5 u 14 u 4.1 u 5.5 

MISCELLANEOUS PARAMETERS (mg/L) 
CHLORIDE 50 36.0 3200 3100 12000 500 
FLUORIDE 0.4 0.30 20 20 26.0 0.60 
HARDNESS as CaC03 48 30.0 1400 1200 4200 500 
HEXAVALENT CHROMIUM 0.005 UJ 0.005 u 0.005 u 
NITRATE/NITRITE, AS N 0.02 6.8 J 0.05 u 0.05 u 0.02 u 0.01 u 
SULFATE 25 13.0 430 410 1500 5.0 
TOTAL DISSOLVED SOLIDS 130 110 5900 5900 23000 1300 
TOTAL ORGANldCARBON .I 1.8 4.4 4.2 8.1 1.0 u 

- TOTAL SUSPENDED SOLIDS 12 2.0 21 ‘:1’6 59.0 9.0 

_ \ 

i 

9 ‘. I\ 

,) 



PARRI ND 

SITE 02 

FILTERED GROUNDWATER DATA - AVALYTICAL DATABASE 
. 

PAI-02-GW-002-01-F PAC02-GW-003-01-F PAI-02-GW-003-0lD-F’ PAC02-GW-00601-F PAC02-GW-005-01-F 
08/24/98 08B7198 08107/98 08/20198 08/l 9198 II 
PAI-02-GW-CO2 PAI-02-MW-03 PAI-02-MW-03 PAI-02-GW-004 PAI-02-GW-005 

INORGANICS @g/L) 

ALUMINUM 512 195 64.5 U 56.3 U 22 u 22 u 

ANTIMONY 19 u 19 u 19u 19 u 19 u 19 u 

ARSENIC 0.9 u 1.2 0.9 u 0.9 u 1.1 0.9 u 

BARIUM 233 197 178 166 243 227 

BERYLLIUM 0.3 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

CADMIUM 2u 2u 2u 2u 2u 2u 

CALCIUM 9050 6670 104000 110000 276000 108000 

CHROMIUM 6.4 U 6.4 U 6.4 U 6.8 15.2 U 9.1 u 

COBALT 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

COPPER 22.9 2.6 U 2.6 U 2.6 U 3.9 2.6 U 

446 731 3720 4130 405 7980 

1.1 u 5.5 u 1.1 u 1.1 u 5.5 u 5.5 u 

MAGNESIUM 3750 2520 168000 188000 772000 31400 

3 MANGANESE 142 35.5 100 106 98.3 181 

MERCURY 0.13 u 0.2 u 0.1 u 0.1 u 0.2 u 0.2 u 

NICKEL 11.1 u 4.4 u 4.4 u 4.4 u 4.4 u 4.4 u 

POTASSIUM 682 U 602 41800 45300 238000 6280 

SELENIUM 0.7 u 3.5 u 0.7 u 0.7 u 3.5 u 3.5 Ii 

SILVER 4.3 u 4.3 u 4.3 u 4.3 u 4.3 u 4.3 u 

SODIUM 28700 21200 1250000 1340000 5970000 144000 

- THALLIUM 1.8 U 18 U 1.8 U 1.8 U 18 18 U 

VANADIUM 2.7 U 2.6 U 6.5 U 7.5 u 7.9 u 2.6 U 

ZINC 113 94.7 28.6 U 20.9 u 13.4 73.9 , 



. . 

C-4 

\TER ‘. SURFACE WP 



For consistency between reports and EGIS, samplenomenclature 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-02SD-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-0:2. 

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) Y 

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, 
however, the MW will be replaced with GW. 

I. .I 
For fl 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-02-0 1. 

i ;. . . 

The above modifications also apply to Site 15 Sample IDS and locations. For 
example: 

Sediment sample location PAI-I 5-SD-002 is referred to as PAI-I 5-SD-02. 

Surface soil sample location PAI-15-SS-002 is referred to as PAI-15-SS-02. 

For fl media, any modifier will be placed at the end of the sample identification 
name. For example, a surface soil sample from location PAI-I 5-SS-02 may be 
referred to as: 

PAI-I 5-SS-02-01. 



0 
9. PARR SLAND 

SITE 02 

FILTERED SURFACE WATER DATA - A,NALYTICAL DATABASE 

SAMPLE NUMBER: PAL02-SW-th!M-00-F 
COLLECTION DATE: 07mQ8 
LOCATION: PAI-02~SW-001 

PAL02-SW-002-00-F PAL02-SW-003-00-F PAI-o2-SW-004-00-F 
07mlQ8 07mQ8 07124198 II II II 
PAL02-SW-002 PAL02-SW-003 PAL02-SW-004 

JORGANICS &g/L) 

ALUMINUM 53.4 u 73.1 u 95.2 U 125 u 

ANTIMONY 1.8 u 1.8 u 1.8 u 1.8 u 

ARSENIC 3.5 5.9 2.1 u 2.1 u 

BARIUM 18.1 233 20.4 20.2 

BERYLLIUM 0.20 u 0.20 u 0.20 u 0.20 u 

CADMIUM 0.30 u 0.70 u 0.30 u 0.30 UJ 

CALCIUM 282000 J 316000 312000 264000 J 

CHROMIUM 0.80 U 0.80 U 0.80 U 0.80 U 

COBALT 0.77 0.67 0.40 u 0.40 u 

COPPER 0.60 U 0.60 U 0.60 U 0.60 U 

IRON 12.5 u 73.6 U 12.5 u 12.5 u 

LEAD \ 8.5 U 8.5 U 8.5 U 8.5 U 

MAGNESIUM 881000 998000 985000 857000 

MANGANESE 8.9 u 10.0 u 7.8 U 11.6 U 

MERCURY 0.10 u 0.10 u 0.10 u 0.10 u 

NICKEL l.lU 2.6 U 0.60 U 0.60 U 

POTASSIUM 581000 679000 623000 589000 

SELENIUM 2.2 u 2.2 u 2.2 u 2.2 u 

SILVER 0.93 0.82 0.70 u 0.70 u 

SODIUM 8120000 9200000 8690000 8170000 

THALLIUM 3.1 u 3.1 u 3.1 u 3.1 u 

VANADIUM 1.6 U 2.4 U 1.8 U 0.63 U 

ZINC 4.1 52.8 4.5 5.1 

‘I 

I 
> 

1 
1 



PARRI AND 

SITE 02 

UNFILTERED SURFACE WATER DATA -ANALYTICAL DATABASE 

. 

l- SAMPLE NUMBER: 
COLLECTION DATE: 
LOCATION: 

\m, AT‘, ec I..“,, \ 

PAI-02-SW-001-00 
07123198 
PAI-OZSW-001 

PAI-02-SW-002-00 
07/23/98 
PAI-02-SW-002 

PAC02-SW-003-00 PAI-02-SW-00600 
07l24198 07l23l98 II II II 
PAI-O2SW-003 PAI-02-SW-004 

1 “Ln, ILL.3 ,py,q 

1 ,I ,I-TRICHLOROETHANE 0.5 u 0.5 u 0.5 u 0.5 u I 
I ,I ,2,2-TETI ?ACHLOROETHANE I 0.5 u I 0.5 u I 0.5 u I 0.5 ul r I I I 

1 ,l-DICHLOROETHENE I 0.5 u I 0.5 u I 0.5 u I 0.5 u I I 

1 ,I ,ZTRICHLOROETHANE 0.5 u I 0.5 u 0.5 u 0.5 u 
1 ,I-DICHLOROETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

1,2-DICHLOROBENZENE 

I ,2-DICHLOROETHANE 

I ,ZDICHLOROETHENE (TOTAL) 

1 ,ZDICHLOROPROPANE 

1,3-DICHLOROBENZENE 

I +DICHLOROBENZENE 

2-BUTANONE 
ZHEXANONE 

QMETHYL-ZPENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOilETHANE 
CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

IO u IO u 10 u IO 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 

IO u IO u 10 u IO u 
IO u IO u IO u 10 u 

2 UR 2 UR 2UR 2 UR 

2u 2u 2u 2u 

2u 2u 2u 2u 

0.6 J 0.8 J 2 UR 2 UR 

6.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

2u 2u 2u 2u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

I CHLOROFORM I 0.5 u I 0.5 u I 0.5 u I 0.5 u I I I I 
CHLOROMETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

CIS-I ,3-DICHLOROPROPENE 0.5 u 0.5 u 0.5 u 0.5 u 

DIBROMOCHLOROMETHANE 0.5 u 0.5 u 0.5 u 0.5 u 

ETHYLBENZENE 0.5 u 0.5 u 0.5 u 0.5 u 



3 PARRIs I LAND 

SITE 02 
UNFILTERED SURFACE WATER DATA -+NALYTICAL DATABASE 

l . 

SAMPLE NUMBER: PAI-02-SW-001-00 
COLLECTION DATE: 07123198 
LOCATION: PAI-02-SW-001 

PAI-02-SW-002-00 
07/23/98 
PAI-02-SW-002 

PAC02-SW-003-00 PAI-02-SW-004-00 
07124198 07l23198 II II II 
PAI-02-SW-003 PAI-02-SW-004 

VOLATILES @g/L) 

METHYLENE CHLORIDE 0.5 u 0.5 u 

STYRENE 0.5 u 0.5 u 
TETRACHLOROETHENE 05 II 03 .I 

I TOLUENE I 0.5 u I 0.5 u 
I TRANS-1.3-DICHLOROPROPENE I 0.5 u I 0.5 u 

TRICHLOROETHENE 0.5 u 0.5 u 
VINYL CHLORIDE 0.5 u 0.5 u 

1 XYLENES, TOTAL I 0.5 u I 0.5 u 
SEMIVOLATILES (pgIL) 

1,2/l-TRICHLOROBENZENE ! IO u ! IO u 

f. 2,4,5-TRICHLOROPHENOL 2,2’-OXYBlS(l-CHLOROPROPANE) 50 10 u u 50 10 u u 
1z 2.4.6-TRICHLOROPHENOL 10 u 10 u 

w , ” 2,CDICHLOROPHENOL 

2,QDIMETHYLPHENOL 
IO u IO u 

10 u IO u 

lmm-M~~~~~~~~~~~~~~~~ I 10 u I 10 u 
ZMETHYLPHENOL ! 10 u ! 10 u 

ZNITROANILINE 

2-NITROPHENOL 

3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4BROMOPHENYL PHENYL ETHER 

50 u 50 u 

IO u IO u 

20 u 20 u 

50 u 50 u 

50 u 50 u 

10 u IO 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 ] 

46U ! 51 u ! ! I 

IO u 10 u ! ! I 

IO u IO u 

46U 51 u 

19 U I 20 u 

46U 51 u ! 

IO u I IO u I I I 



AND 

SITE 02 

UNFILTERED SURFACE WATER DATA - fiNnLYrICAL DATABASE 

SAMPLENUMBER: 
COLLECTION DATE: 
LOCATION: 

SEMIVOLATILES @g/L) 

PAI-02-SW-001-00 PAC02sSW-002-00 PAC02-SW-003-00 PAI-02-SW-004-00 
07/23/98 07n3na 07l24l98 07t23l98 II II II 
PAI-02-SW-001 PAI-02-SW-002 PAI-02-SW-003 PAI-02-SW-M14 

3 

, 
. 

dCHLORO-3-METHYLPHENOL 20 u 20 u 19 U 20 u 

4-CHLOROANILINE 20 u 20 u 19 U 20 u 
4CHLOROPHENYL PHENYL ETHER 10 u IO u 10 u IO u 
4-METHYLPHENOL 10 u IO u IO u 10 u 

CNITROANILINE 50 u 50 u 4SU 51 u 

4NITROPHENOL 50 u 50 u 4BU 51 u 

ACENAPHTHENE 2.5 U 2.4 U 2.4 U 2.4 U 

ACENAPHTHYLENE 1.2 u 1.2 u 1.2 u 1.2 u 

ANTHRACENE 0.05 u 0.049 U 0.048 u 0.048 u 

n BENZO(A)ANTHRACENE 0.12 u 0.12 u 0.12 u 0.12 u 

A- BENZO(A)PYRENE BENZO(B)FLUORANTHENE 0.12 0.05 u u 0.049 0.12 u U 0.048 0.12 u u 0.048 0.12 u u 

-fz. BENZO(G,H,I)PERYLENE 0.2 u 0.2 u 0.19 0.19 U U 
BENZO(K)FLUORANTHENE 0.05 u 0.149 U 0.048 u 0.048 u 

BlS(2-CHLOROETHOX’f)METHANE IO u 10 u IO u 10 u 

BlS(2-CHLOROETHYL)ETHER lb u IO u 10 u IO u 

BlS(2-ETHYLHEXYL)PHTHALA-iE 77 10 u IO u 14 

BUTYLBENZYL PHTHALATE IO u IO u IO u IO u 

CARBAZOLE IO u IO u IO u IO u 
CHRYSENE 0.12 u 0.12 u 0.12 u 0.12 u 

DI-N-BUTYL PHTHALATE 10 u IO u IO u 10 u 

DI-N-OC-I-YL PHTHALATE 10 u IO u IO u IO u 

DlBENZO(A,H)ANTHRACENE 0.5 u 0.49 U 0.48 u 0.48 u 

DIBENZOFURAN 10 u IO u IO u IOU 
DIETHYL PHTHALATE IO u 10 u 10 u 10 u 

DIMETHYL PHTHALATE IO u 10 u 10 u 10 u 

Cl I It-CfANTUENF I L”Vl ,>*.... ..- 0.12 u 0.12 u 0.12 u 0.12 u 

FLUORENE 0.25 u 0.24 U 0.24 U 0.24 U 



0 PARRI AND 

SITE 02 

UNFILTERED SURFACE WATER DATA - PNALYTICAL DATABASE 

a 

1 SAMPLE NUMBER: PAI-02-SW-001~00 
COLLECTION DATE: 07r23l98 
LOCATION: PAI-02-SW-001 

PAI-02-SW-002-00 
07/23/98 
PAI-02-SW-002 

PAC02-SW-003-00 PAI-02-SW-00600 
07r24l98 07/23/98 II II II 
PAI-02-SW-003 PAI-02-SW-004 

SEMIVOLATILES (PgIL) 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3GD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

c. PENTACHLQROPHENOL PHENANTHRENE 

PHENOL 

PYRENE 

PESTICIDESIPCBs &g/L) 

4,$-DDD 

4,$-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

-I 

IO u 10 u 10 u 10 u 
IO u 10 u IOU 10 u 

IO u 10 u IO u 10 u 

IO u 10 u 10 u IO u 

0.12 u 0.12 u 0.12 u 0.12 u 

IO u IO u IO u IO u 
10 u 10 u 10 u 10 u 

10 u IO u IO u IO u 

1.2 u 1.2 u 1.2 u 1.2 u 

IO u IO u IO u IO u 
.0.074 50 u J 0.098 50 u u 0.097 48U U 51 0.16 u 

10 u IO u IO u IO u 

0.25 U 0.24 U 0.24 U 0.24 U 

0.049 U 0.050 u . 0.050 u 0.048 u 

0.049 U 0.050 u 0.050 u 0.048 u 
0.049 U 0.050 u 0.050 u 0.048 u 
0.024 U 0.025 U 0.025 U 0.024 U 

0.024 U 0.025 U 0.025 U 0.024 U 
0.024 U 0.025 U 0.025 U 0.024 U 

0.49 U 0.50 u 0.50 u 0.48 u 
0.49 U 0.50 u 0.50 u 0.48 u 

0.49 U 0.50 u 0.50 u 0.48 u 

0.49 U 0.50 u 0.50 u 0.48 u 

0.49 u 0.50 u 0.50 u 0.48 u 

0.98 u 0.99 U 0.99 U 0.97 U 
0.98 u 0.99 U 0.99 U 0.97 U 

. 

> 4 ‘1 ,j 



PARRI AND 

SITE 02 

UNFILTERED SURFACE WATER DATA - FNALYTICAL DATABASE 

- , 
. 

SAMPLE NUMBER: PAI-02-SW-001-00 
COLLECTION DATE: 07/23/98 
LOCATION: PAI-02-SW-001 

PAI-02-SW-002-00 PAI-02.SW-003-00 PAC02-SW-004-00 
07i23198 07l24l98 07/23/98 II II II 
PAI-02-SW-002 PAI-02-SW-003 PAI-02-SW-004 

PESTlClDES/PCBs (PgIL) 

BETA-BHC 0.024 U 0.025 U 0.025 U 0.024 U 
DELTA-BHC 0.024 U 0.025 u 0.025 U 0.024 U 
DIELDRIN 0.049 U 0.050 u 0.050 u 0.048 u 
ENDOSULFAN I 0.024 U 0.025 u 0.025 U 0.024 U 
ENDOSULFAN II 0.049 U 0.050 u 0.050 u 0.048 u 
ENDOSULFAN SULFATE 0.078 0.050 u 0.040 J 0.048 u 
ENDRIN 0.049 U 0.050 u 0.050 u 0.048 u 
ENDRIN ALDEHYDE 0.049 U 0.050 u 0.050 u 0.048 u 
ENDRIN KETONE 0.049 U 0.050 u 0.050 u 0.046 u _. 

0. 

GAMMA-BHC (LINDANE) 0.024 U oLi25 u 0.025 U 0.024 U <i, 
GAMMA-CHLORDANE 0.024 U 0.025 U 0.025 U 0.024 U 

A& HEPTACHLOR HEPTACHLOR EPOXIDE 0.024 U U 0.024 0.025 0.025 U U 0.025 0.025 U U 0.024 0.024 U U Y’E .1*<.*, ._ . . . ,I>, .‘ f -*L 
6 METHOXYCHLOR 0.24 U .0.25 U 0.25 U 0.24 U XL-- ” i 

TOXAPHENE 0.49 u 0.50 u 0.50 u 0.48 u _ ., 
INORGANICS (PglL) : j 

ALUMINUM I?50 1850 477 u 1030 . 
ANTIMONY 1.8 U 1.8 U 2.2 u 2.8 
ARSENIC 4.4 2.9 2.1 u- 2.1 u 
BARIUM 20.9 21.1 19.0 21.4 
BERYLLIUM 0.20 u 0.20 u 0.20 u 0.20 u 
CADMIUM 0.42 U 0.41 u 0.30 u 0.30 UJ 
CALCIUM 303000 J 300000 285000 268000 J 
CHROMIUM 0.80 U 0.80 U 0.80 U 0.80 U 
COBALT 1.1 0.89 0.40 u 0.40 u 
COPPER 0.60 U 0.60 U 0.60 U 0.60 U 
CYANIDE 10.0 u 10.0 u 10.0 u 10.0 u 

. IRON 836 1220 210 u 417 
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0 Q PARRla LdrND 

SITE 02 

UNFILTERED SURFACE WATER DATA -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAL02-SW-001-00 
COLLECTION DATE: 07/23/98 
LOCATION: PAI-02-SW-001 

PAL02-SW-002-00 
07123198 
PAL02sSW-002 

PAL02-SW-003-00 PAL02SW-00600 
07124198 07l2.3198 II 
PAI-02-SW-003 PAL02-SW-004 

II II 

IORGANICS @g/L) 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 
POTASSIUM 

I I I I I I I 

8.5 U 8.5 U 8.5 U 8.5 U 

948000 950000 916000 859000 

34.7 33.4 u 17.4 u 31.6 

0.10 u 0.10 u 

1.6 U 1.6 U 

642000 591000 xxxJuL 
33 II 73 II 33 II SELENIUM 

SILVER 
SODIUM 

THALLIUM 

VANADIUM 

ZINC 
ISCELLANEOUS PARAMETERS (mglL) 

HEXAVALENT CHROMIUM 

TOTAL ORGANIC CARBON 
ENERAL CHEMISTRY (unitless) 

PH 

0.10 u 0.10 u 

0.60 U 0.60 U 

-----l 591000 

-.- - ^._ - L.L Y 2.2 u 

0.70 u 0.72 0.70 u 0.70 u 

8610000 8300000 7930000 8220000 

3.1 u 3.1 u 3.1 u 3.1 u 

4.2 U 5.0 u 1.5 u 0.82 U 

7.2 7.3 4.4 10.4 

0.02 u 0.02 u 0.02 u 0.02 u 

3.0 2.9 3.2 3.1 

7.8 7.6 8.2 I 7.8 I I 



i ‘1 I 
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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 PAL02-SW-O;!. 

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, 
however, the MW will be replaced with GW. 

. For aJ 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-I 5-SD-002 is referred to as PAI-I 5-SD-02. 

Surface soil sample location PAI-I 5SS-002 is referred to as PAI-I 5-SS-02. 

For & media, any modifier will be placed-at the end of the sample identification 
name. For example, a surface soiLsample from location PAI-15-SS-02 may be 
referred to as: 

PAI-I 5-SS-02-01. 

f-Y . 
i 



PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA - ANALYTICaL DATABASE 

SAMPLE NUMBER: PAiv02-SS-001-01 PAI-02-SS-002-01 PAI-02-SS-003-01 PAI-02-SS-004-01 PAI-02-SS-005-01 PAI-02-SS-006-01 PAI-02-SS-007-01 
COLLECTION DATE: 06/30/98 07/22/98 07/22/98 07i22l98 07lW98 06/30/98 07/22/98 
LOCATION: PAC02-SS-001 PAI-02-SS-002 PAI-02-SS-003 PAI-02-SS-004 PAI-02-SS-005 PAI-02SS-006 PAI-02-SS-007 
SAMPLE DEPTH: o- 1’ O-l’ O-l’ o- 1’ O-l’ O-l’ O-l’ 

VOLATILES @g/kg) 

1 ,I ,I-TRICHLOROETHANE 7u 6U 6U 6U 6U 8U 6U 
1 ,I ,2,2-TETRACHLOROETHANE 7u 6U 6U 6U 6U 8U 6U 
1 ,I ,ZTRICHLOROETHANE 7u 6U 6U 6U 6U 8U 6U 
1 ,I-DICHLOROETHANE 7u 6U 6U 6U 6U 8U 6U 
1 ,l-DICHLOROETHENE 7u 6U 6U 6U 6U 8U 6U 
1 ,ZOiCHLOROBENZENE 390 u 360 U 350 u 340 u 370 u 440U 360 U 
1 ,%OICHLOROETHANE 7u 6U 6U 6U 6U 8U 6U 
1,2-OICHLOROETHENE (TOTAL) 7u 6U 6U 6U 6U 8U 6U 
1 ,ZOICHLOROPROPANE 7u 6U 6U 8U 6U 8U 6U 
1,3-OICHLOROBENZENE 390 u 360 U 350 u 340 u 370 u 440U 360 U ,. 

cs 1 +OICHLOROBENZENE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

+ , I..:. 

2-BUTANONE 7u 6U 6U 6U 6U 8U 6i.l. 
2-HEXANONE 7u 6U 6U 6U 6U 8U 6U 
4-METHYL-ZPENTANONE 7u 6U 6U 6U 6U , 8U 6U 

9 ACETONE 7 UR 20 u 29 u 160 U 22 u 18 J 29 u 

BENZENE 7u 6U 6U 6U 6U 8U 6 -U 
BROMOOlCHLOROMETHANE 7u 6U 6U 6U 6U 8U 6U 
BROMOFORM - 7u 6U 6U 8U 6U 8U 6U 

CHLOROMETHANE 7u 6U 6U 6U 6U 8U 6U 

CIS-1,3-DICHLOROPROPENE 7u 6U 6U 6U 6U 8U 6U 

DIBROMOCHLOROMETHANE 7u 6U 6U 8U 6U 8U 6U 

ETHYLBENZENE 7u 6U 6U 6U 6U 8U 6U 

METHYLENE CHLORIDE 7u 6U 6U 6U 6U 8U 8U 

STYRENE 7u 6U 6U 6U 6U 8U 6U 

TETRACHLOROETHENE 7u 6U 6U 6U 6U 8U 6U 



PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-02-X?-001-01 

COLLECTION DATE: 06/30/98 

LOCATION: PAI-02-SS-001 

SAMPLE DEPTH: o- 1’ 

PAI-02-SS-o02-01 

07/22/98 
PAI-02-SS-002 
O-l’ 

PAI-02-SS-003-01 

07122l98 
PAI-02-SW33 

O-I’ 

PAI-SS-004-01 

07/22/98 
PAI-02sSS-004 
o- 1’ 

PAI-02-SS-005-01 

07i22198 
PAI-02-SS-005 
o- 1’ 

. 

-yi 

VOLATILES @g/kg) 

TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 

VINYL CHLORIOE 

XYLENES, TOTAL 

SEMIVOLATILES @g/kg) 

1,2/l-TRICHLOROBENZENE 
2,2’-OXYBIS(I-CHLOROPROPANE) ’ 
2,4,5TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 

2,COIMETHYLPHENOL 2,4-DINITROPHENOL 

2,4DINITROTOLUENE 

2,SOINITROTOLUENE 
2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 

.2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 

3,3’-DICHLOROBENZIOINE 

BNITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
QBROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

QCHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 
QMETHYLPHENOL 

CNITROANILINE 
QNITROPHENOL 

7 
3J 6U 6U 6U 6U 8U 6U 

7u 6U 6U 6U 6U 8U 6U 

7u 6U 6U 6U 6U 8U 6U 

7u 6U 6U 6U 6U 8U 6U 

7u 6U 6U 6U 6U 8U 6U 

390 u 360 U 350 u 340 u 370 u 440 u 360 U 
390 u 360 U 350 u 340 u 370 u 440U 360 U 
2000 u 1800 U 1700 u 1700 u 1800 U 2200 u 1800 U ,. 

390 u 360 U 350 u 340 u 370 u 440U 360 U . .“_ 
390 u 360 U 350 u 340 u 370 u 440U 360 U . ” 

390 ‘U 360 U 350 u 340 u 370 u 4400 360 U - . ..1 ..,. - . 2000 u 1800 U 1700 u .I700 u 1800 U 2200 u 18oo u 

390 u 360 U 350 u 340 u 370 u I 440U 360 u . _‘__ ‘” 

390 u 360 U 350 u 340 u 370 u 440U 360 U -.. . 
390 u 360 U 350 u 340 u 370 u 44C.U 360 U 

390 u 360 U 350 u 340 u 370 u 440U 360 U “. 
390 u 360 U 350 u 340 u 370 u 440U 360 U 
390 u 360 U 350 u 340 u 370 u 440U 360 U 
2000 u 1800 U 17OOu 1700 u 1800 U 2200 u f800 U 
390 u 360 U 350 u 340 u 370 u 440U 360 U 

790 u 730 u 700 u 690 U 740 u 870 U 730 u 

2000 u 1800 U 1700 u 1700 u 1800 U 2200 u 1800 U 
2000 u 1800 U 1700 u 1700 u 1800 U 2200 u 1800 U 
390 u 360 U 350 u 340 u 370 u 440U 360 U 
790 u 730 u 700 u 690 U 740 u 870 U 730 u 

790 u 730 u 700 u 690 U 740 u 870 U 730 u 

390 u .&uppp_ 350 u 340 u 370 u 44OU 360 U 
390 u --- . 360 U 350 u 340 u 370 u 44ou 360 U 

2000 u 1800 U 1700 u 1700 u 1800 U 2200 u 1800 U 
2000 u 1800 U 1700 u 1700 u 1800 U 2200 u 1800 U 

2 



PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA - ANALYTICAL DATABASE 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 

SAMPLE DEPTH: 

SEMIVOLATILES &g/kg) 

PAI-02-SS-00%01 PAI-02-SS-002-01 
0+X30/98 07/22/98 
PAI-02-SS-001 PAI-02-SS-002 
0” 1’ 0” 1’ 

PAI-02%003-01 

0712298 
PAI-02-SS-003 
O-I’ 

PAI-02-SS-00601 
07tLY98 
PAI-02-SS-004 

o- 1’ 

PAI-02-SS-005-01 

07122i98 
PAI-02-SS-00.5 

o- 1’ 

PAI-02-SS-006-01 
06/30/98 

PAI-02-SS-006 

‘0 - 1’ 

PAI-02-SS-007-01 

07722798 

PAI-02-SS-007 

o- 1’ 

I . --...-..-..-..- I I 1 

ACENAPHTHENE 99 u 91 u 85 U 86 u 90 u 1100 u 90 u 
ACENAPHTHYLENE 49 u 46U 43 u 43U 45 u 550 u 45U 
ANTHRACENE 2u I.3 J 1.7 u I.7 U I.8 U 22 u I.8 U 

BENZO(A)ANTHRACENE 4.9 u 4.6 U 4.3 u 4.3 u 4.5 u 55 u 4.5 u 

BENZO(A)PYRENE 4.9 u 4.6 U 4.3 u 4.3 u 4.5 u 55 u 4.5 u 

BENZO(B)FLUORANTHENE 1.6 J 0.91 J 1.7 u 1.2 J I.8 U 22 u 2.3 

BENZO(G,H,I)PERYLENE 7.9 u 7.3 u 6.8 u 6.9 U 7.2 U 88 u 7.2 U 

BENZO(K)FLUORANTHENE 2u 1.8 U I.7 U 1.7 u 1.8 U 22 u I.8 U 

BIS(ZCHLOROETHOXY)METHANE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

BlS(2-CHLOROETHYL)ETHER 390 u 360 U 350 u 340 u 370 u 4400 360 U 

0 BIS(2-ETHYLHEXYL)PHTHALATE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

I BUTYLBENZYL PHTHALATE 390 u 360 U 350 u 340 u 370 u 440 u 360 U 

CARBAZOLE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

CHRYSENE 4.9 u 4.6 U 4.3 u 4.3 u 4.5 u 55 u 2.9 J 

DI-N-BUlYL PHTHALATE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

DI-N-OCTYL PHTHALATE 390 u 360 U 350 u 340 u 370 u 440 u 360 U 

OlBENZO(A,H)ANTHRACENE 20 u I8 U 17 u 17 u 18 U 220 u I8 U 

DIBENZOFURAN 390 u 360 U 350 u 340 u 370 u 440U 360 U 

DIETHYL PHTHALATE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

DIMETHYL PHTHALATE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

FLUORANTHENE 7.7 4.6 U 4.3 u 4.3 u 4.5 u 55 u 4.7 J 

FLUORENE 9.9 u 9.1 u 8.5 U 8.6 u 9u 110 u 9u 

HEXACHLOROBENZENE 390 u 360 U 350 u 340 u 370 u 4400 360 U 

HEXACHLOROBUTADIENE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

HEXACHLOROCYCLOPENTADIENE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

HEXACHLOROETHANE 390 u 360 U 350 u 340 u 370 u 440U 380 U 

iNDENO(I,2,3-CO)PYRENE 4.9 u 4.6 U 4.3 u 4.3 u 4.5 u 55 u 4.5 u 

ISOPHORONE 390 u 360 U 350 u 340 u 370 u 440U 360 U 

N-NITROSO-DI-N-PROPYLAMINE 390 u 360 U 350 u 340 u 370 u 44OU 360 U 

N-NITROSODIPHENYLAMINE 390 u 360 U 350 u 340 u 370 u 449U 360 U 

NAPHTHALENE 49 u 46U 43 u 430 45 u ,550 u 45U 

. \ 
) \ 3 ‘ j 



PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA -ANALYTICAL DATABASE 

SAMPLE NUMBER: 
COLLECTION DATE: 

LOCATION: 
SAMPLE DEPTH: 

SEMIVOLATILES @g/kg) 

NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 
PHENOL 
PYRENE 

PESTlClDESlPCBs 

PAL02-SS-001-01 
W30198 

PAL02-WI01 
O-l’ 

390 u 
2000 u 

3.2 J 
390 u 
9.9 u 

PAL02-SS-002-01 
07/22/98 

PAI-02-SS-002 
O-I’ 

360 U 
1800 U 

3.3 J 
360 U 
9.1 u 

PAL02-SS-003-01 
07/22/98 

PAL02-SS-003 
o- 1’ 

350 u 
1700 u 

3.4 J 
350 u 
8.5 U 

PAL02-SS-004-01 PAL02-SS-005-01 PAL02sSS-006-01 PAL02-SS-007-01 I 

07/22/98 07/22/98 06/30/98 07/22/98 

PAL02-SS-004 PAL02-SS-005 PAL02-SS-006 PAC02-SS-007 

O-l' o- 1' o- 1' o- 1'. 

340 u 370 u 440U 360 U 
1700 U 1800 U 2200 u 1800 U 

21 3.6 U 41 J I4 
340 u 370 u 440U 360 U 
8.6 u 9u Ii0 u 9u 4 

ENDOSULFAN SULFATE 9.8 U I.8 U I.7 U I.7 U I.8 U II u I8 U 

ENDRIN 9.8 U I.8 U I.7 U I.7 U I.8 U II u 18 U 

ENDRIN ALDEHYDE 9.8 U I.8 U I.7 U I.7 u 1.8 U II u I8 U 

ENDRIN KETONE 9.8 U 1.8 U I.7 U 1.7 u 1.8 U I1 u I8 U 
GAMMA-BHC (LINDANE) 4.9 u 0.9i U 0.87 I-! 0.86 u 0.91 u 5.5 u 9.2 u 
GAMMA-CHLORDANE 4.9 u 0.91 u 0.87 U 0.86 u 0.91 u 5.5 u 9.2 u 

4.9 I HEPTACHLOR u 0.91 u 0.87 U 0.86 u 0.91 u 5.5 u 9.2 u 

4 



. 
PARRIS ISLAND 

SITE 02 
SURFACE SOIL DATA - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-02-SS-001-01 

COLLECTION DATE: 06/30/98 

LOCATION: PAL02-SS-001 

SAMPLE DEPTH: o- 1’ 

PAL02-SS-002-01 

07l22m 
PAI-02-SS-002 

O-1’ 

PAL02-SS-003-01 

07122198 
PAL02-SS-003 

O-l’ 

PAC02-SS-00601 

07/22/98 

PAL02-SS-004 
o- 1’ 

PAI-02-SS-005-01 

07122198 
PAL02-SS-CO5 

0. 1’ 

PAL02-SS-006.01 

06130198 

PAL02-SS-006 

O-l' 

PAI-02-SS-007-01 

07122198 
PAL02-SS-007 

o- 1' 

PESTlClDESlPCBs @g/kg) 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 

I 4.9 u I 0.91 u I 0.87 U 
49 u 9.1 u 1 8.7 U I 8.6 u I 9.1 u I 55 u 

TOXAPHENE 98 U ! 18 U 17 u I 17 u I 18 U 110 u 180 U 

INORGANICS (mglkg) 
ALUMINUM 2260 2810 2730 4290 2290 2140 1710 
ANTIMONY 0.17 0.16 U 0.15 u 0.15 u 0:2 u 0.2 u 1.3 u 
ARSENIC 0.2 u 0.18 U 0.18 0.9 0.19 0.23 U 1 
BARIUM 4.7 12 4.4 11.7 8.3 9.7 4.8 
BERYLLIUM 0.08 U 0.11 u 0.1 u 0.17 u 0.11 u 0.09 u 0.15 u 
CADMIUM 0.03 u 0.03 u 0.03 u 0.02 u 0.03 u 0.03 u 0.03 u 
CALCIUM 256 66.6 53.1 93.3 175 477 58.1 
CHROMIUM 3.5 4.9 4.9 6.5 4 4.5 7.5 
COBALT 0.04 u 0.05 0.07 0.19 0.08 0.04 u 0.03 

COPPER 0.69 U -0.75 u 0.61 U 1.1 1.7 0.48 u 0.6 U 

’ CYANIDE 0.5 u 0.53 u ” 0.51 u 0.48 u 0.56 U 0.66 u 0.46 u 
IRON 708 382 437 1930 513 511 600 
LEAD 4.6 U 1.7 2.8 5.7 3 5.2 u 5.2 
MAGNESIUM 236 U 81.7 53.4 174 84.5 130 u 53.1 
MANGANESE 5.9 1.8 U 8.7 58.1 3.6 U 4.8 7.4 
N~ERCURY 0.05 0.02 .u 0.03 0.05 0.03 u 0.05 0.03 u . 
NICKEL 0.28 U 0.15 u 0.41 u 1.2 0.13 u 0.1 u 0.14 u 
POTASSIUM 87.5 U 53 u 47.8 U 87.8 102 74.1 u 49 u 
SELENIUM 0.21 u 0.19 u 0.19 u 0.18 0.2 u 0.24 U 0.19 u . 
SILVER 0.07 u 0.06 U 0.06 U 0.06 U 0.06 U 0.08 U 0.06 U 
SODIUM 606 u 189 709 1510 548 432 u 2100 
THALLIUM 0.3 u 0.27 U 0.26 U 0.25 u 0.28 U 0.34 u 0.26 U 
VANADIUM 1.7 1.4 1.6 4.1 1.8 1.8 2.7 
ZINC 2.3 1.9 u 0.92 u 3.2 U 1.3 u 1.3 1.5 u 

MISCELLANEOUS PARAMETERS (mglkg) 

HEXAVALENT CHROMIUM I 0.96 U I I I I I 1.i u 
TOTAL ORGANIC CARBON (%) 0.35 t 

‘.\ --.\ 



PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA - ANALYTICAL DATABASE 

SAMPLENUMBER: 
COLLECTION DATE: 
LOCATION: 

SAMPLEDEPTH: 

GENERAL CHEMISTRY (unitless) 

PAI-02.SS-001-01 PAI-02-SS-002-01 

06130198 07/22/98 
PAI-02~SS-001 PAC02-SS-002 

o- 1' O-l' 

PAI-02-SS-O03-01 

07122198 
PAI-02-SS-003 

o- 1' 

PAI-02-SS-004-01 

07l22l98 
PAI-02-SW04 
o- 1' 

PAI-02-SS-005-01 

07l22l98 
PAI-02-SS-005 
o- 1' 

PAI-02-SS-006-01 
06t30198 
PAI-02-SS-006 

o- 1' 

PAI-02-SS-007-01 

07/22/98 
PAl-02-SW07 

o- 1' 

PH I I 4.8 1 

6 
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PARRIS ISLAND 

SITE 02 
SURFACE SOIL DATA - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-02-SS-008-01 

COLLECTION DATE: 06/30/98 I1 Ii II /I II /I 

LOCATION: PAI-02-SS-008 

SAMPLE DEPTH: O-l’ 

VOLATILES @g/kg) 

1 ,l ,l-TRICHLOROETHANE 8U 

1 ,1,2,2-TETRACHLOROETHANE 8U 
1 ,I ,2-TRICHLOROETHANE 8U 

1 ,l-DICHLOROETHANE 8U 

1 ,l-DICHLOROETHENE 8U 

1,2-DICHLOROBENZENE 370 u 
1,2-DICHLOROETHANE 8U 
1 ,ZDICHLOROETHENE (TOTAL) 8U 
1,2-DICHLOROPROPANE 8U 

1,3-DICHLOROBENZENE 370 u 

1 ,CDICHLOROBENZENE 370 u 
2-BUTANONE 8U 

2-HEXANONE 8U 
4-METHYL-ZPENTANONE 8U 

k 

ACETONE 170J 

( \ BENZENE 8U 

BROMODICHLOROMETHANE 8U 

BROMOFORM 8U 

BROMOMETHANE 8U 

CARBON DISULFIDE 8 U. 

CARBON TETRACHLORIDE 8U 

CHLOROBENZENE 8U 

CHLOROETHANE 8U 

CHLOROFORM 2J 

TETRACHLOROETHENE I 8U I I 

‘1 
\ 

/ 

.~_ 

7 
> 

‘z 
d 
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PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA -ANALYTICAL DATABASE 

SAMPLE NUMBER: - PAI-02-SS-008-01 
COLLECTION DATE: 06/30/98 II II II 

LOCATION: PAI-02-SS-008 

SAMPLE DEPTH: o- 1’ T 
VOLATILES @g/kg) 

TOLUENE 

TRANS-1 ,SDICHLOROPROPENE 

TRICHLOROETHENE 
VINYL CHLORIDE 

XYLENES, TOTAL 

7 
8U 

8U 
8U 

8li 
8U 

SEMIVOLATILES (pglkg) 

1,2/l-TRICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 
2,4,&TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 
2+DIMETHYLPHENOL 
2+DINITROPHENOL 
2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ZMETHYLPHENOL 
BNITROANILINE 

2-NITROPHENOL 

3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 
4METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

370 u 

370 u 
1800 ti 
370 u 
370 u i. 

370 u 
f‘ : 1800 U .‘ -” *I ‘> 

370 u : $5 

370 u 
370 u 

i 

370 u 
,-: 

370 u 

370 u 
1800 U 

370 u 

740 u 

1800 U 

1800 U 

370 u 

740 u 

740 u 

370 u 

370 ii 

1800 U . 
1800 U 

a 
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PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA - ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-02-SS-O08-01 

COLLECTION DATE: 06L30198 Ii II II II Ii II 

LOCATION: PAI-02-SS-008 

SAMPLE DEPTH: o- 1’ 

SEMIVOLATILES @g/kg) 

ACENAPHTHENE 180 U 

ACENAPHTHYLENE 91 u 

ANTHRACENE 3.6 U 

BENZO(A)ANTHRACENE 9.1 u 

BENZO(A)PYRENE 9.1 u 

BENZOlBlFLUORANTHENE 3.6 U 

H,I)PERYLENE 14 u 

-LUORANTHENE 3.6 U 

3ROETHOXY)METHANE 370 u 

3ROETHYL)ETHER 370 u 

,- fLHEXYL)PHTHALATE - 370 u 

BUTYLBENZYL PHTHALATE 370 u 

CARBAZOLE 370 u 

CHRYSENE 9.1 u 

DI-N-BUTYL PHTHAIATE 370 u 
DI-N-OClYL PHTHALATE 370 u 

DlBENZO(A,H)ANTHRACENE 36U 

DIBENZOFURAN 370 u 

DIETHYL PHTHALATE 370 u 

DIMETHYL PHTHALATE 370 u 

FLUORANTHENE 9.1 u 
FI IIORFNF IFI II 

I I” v I I I I 

IROBENZENE 370 u I ! ! I I 
---..-..- 

HEXACHLC 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 
INDENO(1,2,3-CD)PYRENE 
lCnDLlnDAh,C 

370 u 

370 u 
370 u 

4.7 J 
?7n II 

t ,. . . . . .\-.,. 
N-NITROS( 

NAPHTHAI I 4 

lY”l I I”I\“I”L 0,” ” 

N-NlTRnW-DI-N-PROPYLAMINE 370 u 

IDIPHENYLAMINE 370 u 

LENE 91 u 

9 
i > 



PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA - ANALYTICAL DATABASE 

SAMPLE-NUMBER: 
CO’LLECTION DATE: 
LOCATION: 

SAMPLE DEPTH: 

SEMIVOLATILES &g/kg) 

NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 

PHENOL 

PYRENE 

PESTlClDESlPCBs (pglkg) 

4,4’-DDD 

4$-DDE 

4,4-DDT 

ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 
AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

PAL02-SS-008-01 

OW3Oi98 ‘1 II II Ii II II 

PAL02-SS-008 

O-I’ 

370 u 
1800 U 
7.3 u 

370 u 
18 U 

9.3 u 
9.3 u 

9.3 u 
4.6 U 
4.6 U 
4.6 U 

1 

9.3 u 
. ,. ,. : .: 

” 9.3 u ‘7 /,, 

9.3 u 
.~ I 

9.3 u 
. . . 

9.3 u 

9.3 u 
9.3 u 
4.6 U 

4.6 U 

9.3 u 
4.6 U 
9.3 u 

9.3 u 

9.3 u 

9.3 u 
9.3 u 

4.6 u 

4.6 U 

4.6 U 

10 



PARRIS ISLAND 
SITE 02 

SURFACE SOIL DATA -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-02-SS-CO8-01 
.COLLECTION DATE: 06/30/98 II II II 
LOCATION: PAI-02-SS-008 

SAMPLE DEPTH:, o- 1’ 

PESTlClDESlPCBs (MS/kg) 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

INORGANICS (mglkg) 

4.6 U 

46U 
93 u 

CALCIUM 47.3 u 
CHROMIUM 4.8 
COBALT 0.04 u 
COPPER 0.36 U 

CYANIDE 0.55 u 
IRON . 465 
LEAD ; .e,s. 2.6 U 
MAGNESIUM 63.7 U 

MANGANESE 2.6 

MERCURY 0.03 I I 
NICKEL 1 0.05 u 1 ! 1 1 I 
POTASSIUM 

SELENIUM 

51.1 u I I I I 
! 0.2 u ! ! 

SODIUM 690 

THALLIUM 0.28 U 

VANADIUM 1.6 

ZINC 1.2 

MISCELLANEOUS PARAMETERS (mglkg) 

HEXAVALENT CHROMIUM ! 0.89 U I ! I ! ! I I 



VOLATILES (pglkg) 

PAI-02-SB-001-01 PAI-02-SBCHI-30 
07122198 07/11/98 II II II II II 

PAI-02-MW-05A PAI-02-MW-05A 
l-3 28-30 

PARRIS ISLAND 
SITE 02 

SUBSURFACE SOIL DATA - ANALYTICAL DATABASE 

CIS-I ,3-DICHLOROPROPENE 
-DIBROMOCHLOROMETHANE 

ETHYLBENZENE 
L”C-r”“l ChlC f-u, ADlnF l”lC I ,I I LL1.L YI IL”I\IYL 
STYRENE 
TETRACHLOROETHENE 

6U 
6U 
6U 
6U 

6U 

6U 



PARRIS ISLAND 
SITE 02 

SUBSURFACE SOIL DATA -ANALYTICAL DATABASE , 

SAMPLE NUMBER: PAI-02-SB-001-01 PAI-02-SB-001-30 

COLLECTION DATE: 07t22l98 07/l II98 II II II II II 

LOCATION: PAI-02-MW-05A PAI-02-MW-05A 
SAMPLE DEPTH: 1-3 28 - 30 

VOLATILES #g/kg) 

TOLUENE 6U 
TRANS-1,3-DICHLOROPROPENE 6U 
TRICHLOROETHENE 6U 
VINYL CHLORIDE 6U 
XYLENES, TOTAL 6U 

SEMIVOLATILES @g/kg) 

1,2+TRICHLOROBENZENE 370 u 
2,2’-OXYBIS(l-CHLOROPROPANE) 370 u 
2,4,5-TRICHLOROPHENOL 1800 U 

(;s 
2,4,6-TRICHLOROPHENOL 370 u 

\ 
2,CDICHLOROPHENOL 370 u 

2,QDIMETHYLPHENOL 370 u 
2,4-DINITROPHENOL 1800 U 

2,CDINITROTOLUENE 370 u 
2,6-DINITROTOLUENE 370 u 
2-CHLORONAPHTHALENE 370 u 
2-CHLOROPHENOL 370 u 

2-METHYLNAPHTHALENE - 370 u 
ZMETHYLPHENOL 370 u 
2-NITROANILINE 1800 U 

2-NITROPHENOL 370 u 
3,3’-DICHLOROBENZIDINE 730 u 
3-NITROANILINE 1800 U 
4 8-DINITRO-ZMETHYLPHENOL 1800 U 



PARRIS ISLAND 
SITE 02 

SUBSURFACE SOIL DATA -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-02-SB-001-01 PAI-02-SB-00130 
COLLECTION DATE: 07i22l98 07111198 II II II II II 

LOCATION: PAI-O2-MW-C5A PAI-02-MW-05A 
SAMPLE DEPTH: l-3 28-30' 

SEMIVOLATILES @g/kg) 

ACENAPHTHENE 

ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BlS(2-CHLOROETHOXYjMETHANE 
BlS(2-CHLOROETHYL)ETHER 

BlS(2-ETHYLHEXYL)PHTHAlATE 

BUTYLBENZYL PHTHALATE 

CARBAZOLE 

CHRYSENE 
DI-N-BUTYL PHTHAlATE 

DI-N-OCTYL PHTHALATE 
DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 

DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE - 
HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 

INDENO(1,2,3XD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROP’i-AbiiNE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

180 U 

91 u 
3.6 U 
9.1 u 
9.1 u 
3.8 J 
14 u 
3.6 U 
370 u 

370 u 

370 u 

370 u ..jr ,.$z: 
370 u " 

; :‘;:s. ..1 
7.1 J _: ‘-:$ 

370 u 

370 u 

36 U .' 
370 u 

370 u 

370 u 

13 

18 U 
370 u 

370 u 

370 u 

370 u 

14 

370 u 

370 u 

370 u 

91 u 

3 



PARRIS ISLAND 
SITE 02 

SUBSURFACE SOIL DATA -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-02-SB-001-01 PAI-02-SB-001-30 

COLLECTION DATE: 07/22/98 07111198 II II /I /I /I 

LOCATION: PAI-02-MW-05A PAI-02-MW-05A 

SAMPLE DEPTH: I-J 28-30 

SEMIVOLATILES #g/kg) 

NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 
PHENOL 
PYRENE 

PESTlClDESlPCBs @g/kg) 

370 u 

1800 U 

140 

370 u 

98 U 



PARRIS ISLAND 
SITE 02 

SUBSURFACE SOIL DATA -ANALYTICAL DATABASE 

PAI-02-SB-001-01 PAI-02-SB-001-30 
07l22l98 07/11l98 II II II II II 

PAI-02-MW-05A PAI-02-MW-05A 
1-3 28-30' 

PESTlClDESlPCBs (PgnCg) 
1 

HEPTACHLOR EPOXIDE 9.2 u 
METHOXYCHLOR 92 u 
TOXAPHENE 180 U 

INORGANICS (mglkg) 

ALUMINUM 
ANTIMONY 

ARSENIC 
BARIUM 
BERYLLIUM 

2920 
0.16 U 

0.38 

8.5 

0.15 u 

(: 

MISCELLANEOUS PARAMETERS (%) 

TOTAL ORGANIC CARBON (%) ! I 0.16 ! I I ! ! 1 
GENERAL CHEMISTRY (unitless) 

5 



PARRIS ISLAND 
SITE 02 

SUBSURFACE SOIL DATA -ANALYTICAL DATABASE 

SAMPLE NUMBER: PAI-O2-SB-00%01 PAI-02-SB-001-30 

COLLECTION DATE: 07l22i98 07llll98 II II II II II 

LOCATION: PAI-02-MW-05A PAI-02-MW-05A 

SAMPLE DEPTH: 1-3 28-30 

GENERAL CHEMISTRY (unitless) 

PH 1 7.2 1 1 1 



PARRIS ISLAND 
SITE 15 

SURFACE SOIL -ANALYTICAL DATABASE 

SAMPLENUMBER: PAI-1%SS-001-01 

COLLECTION DATE: 06/14/98 

LOCATION: PAI-15SS-01 

SAMPLE DEPTH: 0.0 - 1.0' 

PAI-15-SS-002-01 

CGl4/98 

PAI-15-SS-02 

0.0 - 1.0' 

PAI-15SS-003-01 

06114/98 

PAI-l5-SS-03 

0.0 - 1.0 

PESTlClDESlPCBs @g/kg) 
AROCLOR-1016 

AROCLOR-I 221 
AROCLOR-1232 
AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1280 

INORGANICS (mg/kg) 

LEAD 

8.8 u 9u 8.8 u 9u 9.4 u 9u 9.2 u 
8.8 u 9u 8.8 IJ. 9u 9.4 u 9u 9.2 u 
8.8 u 9u 8.8 u 9u 9.4 u 9u 9.2 u 
8.8 u 9u 8.8 u 9u 9.4 u 9u 9.2 u 
8.8 u 9u 8.8 u 9u 9.4 u 9u 9.2 u 
8.8 u 9u 8.8 u 9u 9.4 u 9u 9.2 u 
8.8 u 9u 8.8 u 9u 9.4 u 9u 9.2 u 

I 4.3 I 4.5 1 7.3 1 11 ! 9.9 ! 4 ! 18.4 I 



CT0084 - PARRIS ISLAND 
SOIL DATA 
INCHlIT 
SDG: 55680 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

PI-014-03(42) PI-01 !!A-01 (43) 
12113195 12113195 
281855 281856 
NORMAL NORMAL 
63.0 % 86.0 % 
UGlKG UGIKG 

RESULT QUAL CODE RESULT QUAL 
VOLATILES 

CODE 

1,l ,l -TRICHLOROETHANE 16 U 12 U 11 U 22 U 
1.1,2,2-TETRACHLOROETHANE 16 U 12 . 
l,l,: 

u 11 U 22 U 
&TRICHLOROETHANE 16 U 12 U 

I,1 -DICHiOROETHANE 
11 U 22 U 

16 U 12 U 11 u 22 U 
1,1-l DICHLOROETHENE 16 U 12 U 11 U 22 U 
1,2-DICHLOROETHANE 16 U 12 U 11 U 22 U 
1,2-DICHLOROETHENE (TOTAL) 16 U 12 U 11 u 22 U 
1,2-DICHLOROPROPANE 16 U 12 U 11 U 22 U 
2-BUTANONE 16 U 

/ 
B 12 U 11 .U 22 U 

2-HEXANONE 16 U 12 U 11 U 22 U 

4-METHYL-2-PENTANONE 16 U 12 U 11 U 22 U 

ACETONE 16 U A 12 U A 11 U A 22 U A 

ZENE 18 U I 12 U 11 U 22 U 

IMODICHLOROMETHANE 16 U 12 U 11 U 22 U 

BROMOFORM 16 u ’ 12 U 11 U 22 U 

BROMOMETHANE 16 U 12 U 11 U 22 u 
CARBON DISULFIDE 16 U 12 U 11 U 3 J P 

CARBON TETRACHLORIDE 16 U 12 U 4 J P 22 U 

CHLOROBENZENE 16 U 12 U 11 U 22 U 

CHLOROETHANE 18 U 12 U 11 U 22 U 

CHLOROFORM 16 U 3 J P 7 J P 22 U 

CHLOROMETHANE 16 U 12 U 11 U 22 U 

CIS- ,1,3-DICHLOROPROPENE 16 U 12 U 11 U 22 U 

DIBROMOCHLOROMETHAN .E 16 U 12 U 11 U 22 U 

- ‘YLBENZENE 16 U 12 U 11 U 22 U 

METHYLENE CHLORIDE 18 U 12 U 11 U 22 U 

STY - RENE 16 U 12 U 11 U 22 U 

TETRACHLOROETHENE 18 U 12 U 11 U i2 U 

TOLUENE 16 U 12 U 11 U 22 U 

TRANS-1,3-DICHLOROPROPENE 16 U 12 U 11 U 22 U 
TRICHLOROETHENE 16 U 12 U 11 U 22 I u 

! VINYL CHLORIDE 16 U 
\ 12 u 11 U 22 ’ XYLENES, TOTAL 16 U ! 12 U 11 U 22 +-.- 

I i /’ 

ETH 

PI-01 5B-Ol(44) 
12/l 3f95 
281857 
NORMAL 
83.0 % 
UGIKG 

RESULT QUAL CODE 

Page 

PI-021-Ol(45) 
12113195 
281856 
NORMAL 
48.0 % 
UGIKG 

2 

RESULT QUAL CODE 
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CT0084 - PARRIS ISLAND 
SOIL DATA 
INCHVT 
SDG: 55680 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

PI-014-03(42) 
12/13/95 
281855 
NORMAL 
63.0 % 
UGlKG 

RESULT QUAL CODE 
SEMIVOLATILES 
BENZO(G,H.I)PERYLENE 5200 U 

BENZO(K)FLUORANTHENE 5200 U 
BlS(2-CHLOROETHOXY)METHANE 5200 U 

BlS(2-CHLOROETHYL)ETHER 5200 U 

BlS(2-ETHYLHEXYL)PHTHAlATE 27000 

BUTYLBENZYLPHTHALATE 5200 U 
CARBAZOLE 5200 U 
CHRYSENE 5200 U 

DI-N-BUTYL PHTHAIATE 5200 U 

DI-N-OCTYL PHTHAIATE 5200 U 

DlBENZO(A,H)ANTHRACENE .5200 U 

DIBENZOFURAN 5200 U 

DIETHYL PHTHALATE 5200 

DIMETHYL PHTHAlATE 5200 

FL1 

~ 

lENOf .2.3-CDjPYRENE 5200 U 

ISOPHORONE 

N-NITROSO-DI-N-PROPYIAMINE 

N-NITROSODIPHENYLAMINE 

5200 U 

5200 U 

5200 U 

NIT 

PEI.. . ..v. v-v. .- 

PHENANTHRFN 
PHFNfM 

NAPHTHALENE 5200 U 

ROBENZENE 5200 U 

rlTAfWI nRnpHEf-J()L 13000 U 

. . . ._. IE 5200 U 

5200 U . ..-._-- 
PYRENE 5200 U 

PI-015A-Ol(43) 
12/l 3195 
281856 
NORMAL 
86.0 % 
UGIKG 

LESULT QUAL CODE 

i80 U A 
i80 u . 
i80 U 

880 U 
880 U 
880 U 
880 U 

880 U 
80 U 
80 U 

80 U 

80 U 
80 U 
80 U 

80 U 

80 U 

80 U 

80 U 

60 U 

80 U 

80 U 

80 U 

PI-015B-Ol(44) 
12ll3l95 
281857 
NORMAL 
83.0 % 
UGlKG 

ESULT QUAL CODE LESULT QUAL CODE 

90 U 

90 u 

DO U 

90 U 

90 U 

DO U 

I90 U A 
‘90 U 
‘90 U 
‘90 U 
‘90 U 
‘90 U 

60 J P 
90 U 
90 U 
90 U 
90 U 

90 U 
00 J P 
90 U 

90 U 
90 U 

U 
90 U 
700 U 

1: 

7 J P 

90 U 

70 J P 

PI-021-01 (45) 
12/l 3195 
281858 
NORMAL 
48.0 % 
UGIKG 



CT0084 - PARRIS ISLAND 
SOIL DATA 
INCHVT 
SDG: 55680 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

Pi-014-03(42) 
12/13/95 
281855 
NORMAL 
63.0 % 
UGIKG 

PI-015A-Ol(43) 
12/13/95 
281856 
NORMAL 
86.0 % 
UGIKG 

PI-01 5B-Ol(44) 
12/13/95 
281857 
NORMAL 
83.0 % 
UGlKG 

PI-021-Ol(45) 
12/13/95 
281858 
NORMAL 
48.0 % 
UGIKG 

!ESlJLT QUAL CODE ?ESULT QUAL CODE !ESlJLT QUAL .CODE RESULT QUAL COD 
PESTlClDESlPCBs 
4.4’-DDD 42 U I A i:“, 

5.5 U 

s.5 U 

i.5 U 

59 U 

140, U 

59 U > y’ 
$9 U 
59 U 

j9 U 
59 U 
5.5 u 
3.5 U 

j.9 U 

M U A 
5.9 U 

5.9 U 

i.9 U 
5.9 U 
5.9 U 

3.5 U 

I.5 U 

1.8 U I 
1.2 U A 4,4’-DDE 17 U A 

4,4’-DDT 18 J 
ALDRIN 2.7 UJ i :: 

ALPHA-BHC 2.7 UJ H 

ALPHA-CHLORDANE 21 J H 

AROCLOR-1018 52 UJ H 

AROCLOR-1221 110 UJ H 

AROCLOR-1232 52 UJ I H 

AROCLOR-1242 52 UJ H 

AROCLOR-1248 52 UJ I H 

I2 U 

IO .U 
10 U 

LO U 

s !4 J P 

10 U 

!.l U A 

!.l U 

18 U I 
AROCLOR-1254 52 UJ H 

AROCLOR-1260 52 UJ H 

BETA.BHC 2.7 U A 
1 

u . 1 )-j-p i.8 U 

i.8 U 

i.8 U 

8.8 U 

YLL I 

DIELDRIN 5.2 UJ ! H 
1 

I U 

ENDOSULFAN I . 2.7 U A 

ENDOSI II FAN II 5.2 UJ I H 

y=j= 

u 

U 

gi 
u 

U 

U 

U 

ENDOSULFAN =’ ” FATF 3.‘ “.I I ” 

FNI-IRIN 

-..-* . . . 
ENDRlh 

GAMMA _. ._ \_.. 
GAMMA-CHLORI 

H 

H -. . . . . 
..l?r”A 

“.W . 
b. .Y. . . . . 

FNnRlY ALDEHYDE 23 U A 

I KETONE 5.2 UJ A 

&HC II INDANE) 2.7 UJ H 

25 U A . . . . . . _.. . -. .--. . JANE 

EPTACHLOR 2.7 UJ I H 
FPTAWLOR EPOXIDE 2.7 UJ H 

YCHLOR 27 UJ H 

ZL1.c 270 UJ H 

z 

IWE I ““X 

TOXAPHj 

- 

;.8 

&q- 

U 

U 

10 U 

100 U 



CT0009 - PARRIS ISLAND 
SOIL DATA 
INCHVT 
SDG: 55680 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

PI-014-03(42) 
12/l 3195 
201855 
NORMAL 

6a+% CDs .I& 
MGlKG 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 2170 

ANTIMONY 0.52 U 

ARSENIC 1.6 

BARIUM 9.9 

BERYLLIUM 0.12 U A 

CADMIUM 0.23 

CALCIUM 767 

CHROMIUM 35 

COBALT 0.70 

COPPER 16.4 

CYANIDE 0.67 U 
ll?l-lN 2460 I 

LEAD 135 

MAGNESIUM 321 

MANGANESE 20.0 

MERCURY 0.04 U 

POTASSIUM 

SELENIUM 
SILVER 

SODIUM 
THALLIUM 

202 

0.45 U 

0.14 U 

61 .B 

0.47 U 

ZINC 519 

PI-015A-Ol(43) 
1 m 3195 
281856 
NORMAL 

J3-%6S.1 
MGIKG 

ESULT QUAL CODE 

.6 

p--j-- 

.0 I 
260 

:p” 

PI-0158-01 (44) 
12/l 3195 
201857 
NORMAL 
8?nF!b %?. 5 

!ESULT QUAL CODE 

36 I 

Page 

PI-021 -01(45) 
12/13/95 
281850 
NORMAL 
4m-% 41.1 

2 

IESULT QUAL CODE 

1160 

1.94 U 
,.l 
2.6 
1.44 U A 
I.15 
450 

3.0 

=f= 

3.0 
.03 U A 
.3 

1.1 





Palia lsblld 
Teal Pit Safn~ks 

iulalytiwi Rasults 

01 02 03 

slTEJl2 SITE-02 SlTE~O2 

SITE-02 SITE-02 SITE-02 

TEST PI-I TEST PIT TESTPIT 

SB SB SB 
PAl02-SB42A-02 PAI-O2-SE1 O-07 PAl-O2-S&1 i-02 
PAl-02~SB-02A-02 PAl-02~SEW-07 PAI-OZ-S&11-02 
NORMAL NORMAL NORMAL 

o5-oct-99 OSOCt-99 06-oc-99 

020 020 020 

1 Brayack. D. lEIrayac% D. l6rayack. D. I 

sort c-01 c-02 c-03 COU 

V&k Olpanlu (uglkg) 

[ 1.1.~TRICHLOROETHANE ! 6U 1 6U I QU 
_ . . A II 1 

1,1,2.2-TmtACHLOROENE I 6U I 6U I JU 

1.1.2-TRICHLOROETHANE 6U 1 6U ! 9u 

I .1-DICHLOROETHANE 
1 .I-DICHLOROETHENE , “V L 
I .2-DICHLOROETHANE I 6U 1 s; I 9u 

’ c Ii I 6U 9u 

I 6U I 6U 1 9u 
c II 6 II I QU I 

nt 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

fmn s2-sam.dbf 
Iran tiyes.dbf 
from s2~resXls 
ffonl p:\ 



from s2-sam.dW 
ft’Oms2~res.dbf 
from s2Jus.xk 
from p:\ 

. 

Park Island 
Teal PI Sampler 
Analyliil RosuiIa 

order 01 02 03 
aoc sm-02 SrrE~O2 SITE-02 
site SITE-02 SITE-02 sm-02 
bcatll TEST PIT TEST PIT TEST PIT 
rnatrk SB SB SB 
nsampk PAI-O2-SEOZA-02 PAI-O2-SB10-07 PAI-O2-SE1 l-02 
sample PAI-O2-SB42A-02 PAI-OZ-SE1047 PAl-02~SE1 l-02 
sxode NORMAL NORMAL NORMAL 

dOsrOi 020 020 020 
p-q manag Brayack. 0. Brayack. D. Brayack. D. 
SOR 

LNl,-Rt-,ANll INF 
c 01 c-02 c-03 

I 160&u 1700 u I 7nM II I 
WOOU 1 
3aou - 
380 u 
380 u 
380 u 
380 u 
380 u 
360 u 
360U 
360U 3 
360U 3 
360U 3 
360U ? 
380 u 3 
380 u 3 
360U 3 
360 u 3 
380 u 3 
380 u 3 
380 u 3 
380 u 3 
3all II 

. .S..“..b , Jo”” , aou” 
N-NI~ROSO~)I&PR~~PYI AMINE 

I 4wu 
I I 

-._.._ I -.- - -.,- 
ALPHA CHLORDANE 

, 
I 9.5 u 6.7 U 9.7 u 

.ALPHA-BHC 
1 

[ 
I 

9.5 U I a.7 u I 9.7 u 
^W . -- 

C 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 f--k i 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

c- r3 



Paris Island 
Tesl Pil Samples 
Analytlll Resulla 

0&r 

WC 

Sib 

location 
matrix 
nsampla 
=wb 
sacode 
sampb dat 

01 02 03 I 
SITE-02 SITE_02 SITE-02 
SrrE~O2 SITE-02 SITE-02 
TEST PIT TEST PIT TEST PIT 
SB SB SB 
PAI-O2-SB-CQA-02 PAl-02~SEW-07 PAI-02-SB1 l-02 
PAI-O2-SB-02A-02 PAI-O2-SS-10-07 PACOPSEII-02 
NORMAL NORMAL NORMAL 
05-06-99 05-Od-99 05-act-99 
1020 1020 1020 I 
~Brayadc. D. 1Brayack. D. l~my8~k. D. J 

Wll c 01 c-02 c 03 c 

GAMMA-BHC (LINDANE) 9.5 u a.7 u 9.7 u 
GAMMA-CHLORDANE 9.5 u a.7 u 9.7 u 
HEPTACHLOR 9.5 u . 0.7 u 9.7 u 
HEPTACHLOR EPOXIDE 9.5 u 6.7 u 9.7 u 
METHOXYCHLOR 66U 07 u 97 u 
TOXAPHENE 190 u 170 u 160 u 

,..-... -._ 
T 1 0.00 u 1 0.00 u I n 
:R I 0.46 I 0.21 

-. . . .-., COBAL 
COPPE.. 

E IRQ” 
LEhY 
“IC,MSRII 

I “.Sl 

,.I.-.._v. JM I 90.9 --.- - 
. ..¶)lll21Ulz’SE q.4 u I 43 I ,611 I 

I -.... ..- 1 

) 0.02 u 1 0.02 u 
1 0.13 u 1 0.14 u 

’ POTASSIUM 41.9 29.2 40.1 
SELENIUM 0.33 u 0.33 u 0.35 u 
SILVER 0.07 u 0.07 u 0.00 u 
SODIUM 12.6 U 12.6 U 13.3 u 
THALLIUM 0.42 U 0.42 U 0.44 u 
VANADKIM cl87 u 1.6 u 1.1 U 

I 1.; 1 

ti s2-sarn.d# 
frcm s2-mdbt 
fmll S2~res.xll 
from p:\ 

:ount 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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DATA QUALITY 
.,* :. ,. 

Various quality control measures were implemented during the 1998 field sampling and laboratory 
analysis performed by Tetra Tech NUS at SWMUs 2 and 15. These measures were conducted1 to ensure 
that the resultant data were suitable for their intended uses (i.e., nature and extent determination, risk 
assessment, etc.). A brief summary of the measures is provided in this appendix. Section 1.0 contains a 
summary of the Data Quality Objectives (DQOs). Field Quality Control Samples are discussed in Section 
2.0. A summary of the data validation procedures and the results of the data validation process is 
provided in Section 3.0. 

1.0 DATA QUALITY OBJECTIVES 

A detailed discussion of the DQOs for the 1998 field sampling is provided in the Quality Assurance section 
of the MCRD Parris Island Work Plan (Tetra Tech NUS, March 1999) DQOs for all field and laboratory 
analyses, which includes requirements for precision, accuracy, and completeness, are summarized in the 
remainder of this section. 

1 .I Precision 

Precision characterizes the amount of variability and bias inherent in a data set. This pararneter 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 = VI -v2 y 100 
(VI + V2)/2 

where RPD = relative percent difference 
Vl,V2 = two results obtained by analyzing duplicate samples 

The precision objectives for CLP parameters are specified in the associated analytical protocols. For non- 
CLP data, the precision objective of &50 percent for solid matrices and +30 percent for aqueous matrices 
were employed for this project. 

Field duplicates monitor the consistency with which environmental samples were obtained and analyzed. 
Laboratory duplicates measure the reproducibility of laboratory generated results. RPDs were calculated 
for each set of field and laboratory duplicates generated for the investigation. Failures in meeting the 
precision objectives resulted in the qualification (as per data validation protocols) of the associated 
analytical data. The qualification of the 1998 analytical data for SWMUs 2 and 15, as well as the 
implication of the data qualifications, is discussed in Section 3.0 of this appendix. 

1.2 Accuracv 

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 (Le., 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 

1 
D-l 



where %R = percent recovery 
ss = result of spiked sample f-h 

so = result of non-spiked sample 
s = concentration of spiked amount. 

In general, the accuracy objective for the 1998 analytical data is defined as 75 to 125 percent (percent 
recovery). Failures in meeting the accuracy objectives resulted in the qualification (as per data validation 
protocols) of the associated analytical data. A discussion of the qualification of the 1998 analytical data 
for SWMUs 2 and 15 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 = lx 100 
T 

where %C = percent completeness 
v = number of results determined to be valid 
T = total number of results 

Under ideal conditions, the completeness objective would be 100 percent. However, samples can be 
rendered unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed) 
or analysis (e.g., loss of instrument sensitivity, strong matrix effects). The completeness objective for this 
project is 90%, as stated in the Work Plan. The calculated percent completeness for all chemical 
analytical data collected during the 1998 sampling event for SWMUs 2 and 15 is 98.6%. (i.e., 100 chemical 
analytical .results out of a total of 7099 data points were qualified as unusable), indicating that the data 
completeness objective for the project was achieved. 

!---I, 

Table 1 of this appendix contains a list of those sample results which were determined to be invalid and 
unusable via data validation. Section 3.0 of this appendix contains a summary of the data validation 
results and describes, in general, the rationale behind the rejection of these analytical results. 

2.0 FIELD QUALITY CONTROL SAMPLES 

The following field quality control (QC) samples were collected for the 1998 sampling effort and analyzed 
in accordance with DQO requirements, as specified in the Work Plan: 

l Field duplicates were obtained at a frequency of one per every ten samples (16% per matrix), Field 
duplicates for soil samples are two separate samples collected from the same source. Aqueous 
sample duplicates are collected simultaneously. Duplicates assess the overall precision of the 
sampling and analysis program: 

l Trip blanks of analyte-free water were generated by the laboratory, taken to the sampling site, and 
returned to the laboratory with the environmental samples to be analyzed for volatile organic 
compounds. Analytical results for trip blanks are used to determine the level of contamination 
associated with the transportation of environmental samples. One trip blank was collected per each 
cooler and analyzed for volatile organics. 

,-* 



l Rinsate blanks were obtained by pouring analyte-free water over 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 SWfvlUs 2 and 
15 analytical data is provided in Appendix C, Chain of Custody (COCs). 

3.0 DATA VALIDATION 

All samples collected as part of the 1998 field effort and sent to the laboratory for chemical analysis were’ 
subjected to data validation. Data validation is an objective systematic process in which analytical, data 
are reviewed to ascertain the validity of the reported results and to identify for the data user the possible 
limitation of these results. This section summarizes the various aspects of the data validation process. 

3.1 General Data Validation Procedures 

Validation of data generated for samples collected during the 1998 field effort was completed in 
accordance with the procedures for Level D data validation as outlined in Navy guidance (Sampling and 
Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration Program, 
NEESA 20.2-047B). Level D data validation was performed for all samples analyzed via the USEPA’s 
Contract Laboratory Program (CLP) methods, as well as for some samples analyzed via SW-846 methods 
which are similar to the CLP methods (e.g., the 8000 series methods). Data were validated in accordance 
with the USEPA’s CLP Functional Guidelines for Organic and Inorganic Data Review, as amended for use 
in USEPA Region IV. 

At a minimum, the validation process included consideration of the following: data completeness, holding 
time compliance, mass calibrations, field QC and laboratory generated’ blanks, internal standards, 
surrogate spikes, blank spikes, matrix spikes, field duplicate precision, chemical interferences, 
quantitation, detection limits, and system performance. 

Evaluation of laboratory and field QC blank analyses aided in the elimination of false positive results which 
were identified as laboratory artifacts. The overall determination of data utility or reliability was based 
upon laboratory compliance with specified methods and adherence to quality control requirements. 
Noncompliances observed during the validation process typically resulted in the qualification of the 
associated analytical data. The qualifiers alert the data user to imprecise or estimated results and, in the 
worst case, unreliable and unusable data. 

The net results of the validation process were summarized in sample delivery group-specific technical 
reports consisting of a memorandum, a section of qualified analytical results, and a supporting 
documentation section which provided the rationale for changes and/or qualification of the data. These 
memoranda provide a detailed explanation of the results of the data validation review. All data validation 
documentation is currently retained on file by Tetra Tech NUS, in the Pittsburgh, Pennsylvania oftice. 

3.2 Data Validation Qualifiers 

As mentioned previously, the qualification of analytical data during the validation process (i.e., application 
of U, J, UJ, UR, and R qualifiers) was conducted as required by the USEPA Functional Guidelines. The 
attachment of the data qualifiers to analytical results signifies the occurrence of quali@ control 



noncompliances which were noted during the course of data validation. The various data qualifiers are 
defined, as follows: j----Y 

l u - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 
quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. This 
qualifier is added to a positive result (reported by the laboratory) if the detected concentration is 
determined to be attributable to contamination introduced during field sampling or laboratory analysis. 

l UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 
quantitation limit) is considered to be estimated based on problems encountered during laboratory 
analysis. The associated numerical detection limit is regarded as inaccurate or imprecise. 

l 4 - Indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount which is actually present in the sample. The laboratory reported 
concentration is considered to be an estimate of the true concentration. 

l m - Indicates that the chemical may or may not be present. The nondetected analytical result 
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). 

l 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 analytical data for SWMUs 2 and 15 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 sampling effort for SWMUs 2 and 15 is 
provided in the remainder of this section. All validated analytical results are presented in Appendix C. 

3.3.1 Organic Analyses 

Methylene chloride and acetone were identified as laboratory.blank contaminants. Acetone was identified 
as a field blank contaminant. Detection limits for these compounds in the affected environmental samples 
were elevated during the data validation process because positive results for these chemicals are 
considered to be attributable to blank contamination. 

In general, analytical results for organic compounds were qualified as estimated, J or UJ, for observed 
noncompliances with calibrations. Positive results reported at concentrations less than the Contract 
Required Quantitation Limit (CRQL) were also qualified as estimated because of potential uncertainty near 
the CRQL. 

Positive and nondetected results in some samples were rejected due to gross technical noncompliance 
with calibration criteria (i.e., relative response factors < 0.050). Acetone was the most frequently affected 
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compound. Primarily, aqueous matrices were affected by the noncompliances. Refer to Table I for a 
listing of the affected samples and compounds. 

Nondetected results for polynuclear aromatic compounds (PAHs) were rejected in sediment sample PAI- 
02-SD-03-01 due to gross technical noncompliance with surrogate recovery (i.e., percent recovery c 
lo”!.) 

None of the organic analytical results for aqueous or solid samples collected at SWMUs 2 and 15 during 
the 1998 sampling effort were qualified due to matrix spike (MS) noncompliance, laboratory control sample 
(LCS) noncompliance, field duplicate imprecision, holding time exceedance, sample preservation, internal 
standard recovery, or other problems. 

3.3.2 Inorganic Analysis 

Several inorganic chemicals were detected as contaminants in the laboratory blanks at varying 
concentrations. The following compounds were detected in field blanks associated with the surface soils: 
beryllium, calcium, lead, magnesium, potassium, and sodium. The detection limits of those results that 
were found to be attributable to blank contamination introduced during field sampling and/or laboratory 
analysis were raised during the validation process. 

Inorganic sample results were typically qualified as estimated based on problems noted with calibration. 
Other than blank contamination, no qualifiers were assigned to waste water, aqueous quality control 
samples, subsurface soils, sediments, and surface soil analyses. Surface water and groundwater 
samples were qualified due to calibration noncompliances and blank contamination. 

None of the inorganic analytical results collected at SWMUs 2 and 15 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, matrix spike noncompliances, and blank spike noncompliances. 

3.3.3 Miscellaneous Analyses 

Nitrate/Nitrite was identified in method blanks associated with groundwater analyses. 

Hexavalent chromium and nitrate/nitrite results for sample PAl2-GW2-01 were qualified as estimated (uj 
and J, respectively) due to calibration noncompliances. 

The nondetected results for cyanide in sediment samples PAI-15-SD-02-01 and PAI-15-SD-03-01 were 
qualified as estimated, UJ, due to holding time noncompliance. 

No other qualifiers were applied to miscellaneous parameters analyzed for SWMUs 2 and1 15. No 
miscellaneous analytical data was rejected. 

All validated results for SWMUs 2 and 15 are presented in Appendix C (Data Base). This database is 
inclusive of all positive results (i.e.,1998 data) and is used to defined the nature and extent of 
contamination, assess contaminant fate and transport, and characterize potential risks. 



TABLE 1 f-3. 

SAMPLE 
PAI-02-SS-01-01 
PAI-02-SD-01-01 
PAI-02-SD-02-01 
PAI-02-SD-03-01 

MATRIX REJECTED RESULTS 
ss acetone 
SD acetone 
SD acetone 
SD Acenaphthalene, acenaphthylene, anthracene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, chrysene, dibenzo(a,h,)anthracene, 
fluoroanthene, fluorene, indeno(l,2,3-c,d)pyrene, naphthalene, 

PAI-02-SD-04-01 
PAI-02-SB-01-01 

PAI-02-IDW-S 
nn ,-AI-02-RB-01 

PAI-02-SS-01-01 
PAI-02-GW-04-01 
PAI-02-GW-05-01 

SD 
SB 

QC 
ss 
GW 
GW 

p ,r, ,.GAu II “I I”, y, I Y. ST, -.P -.-* .- 

acetone 
acetone 
acetone 
2-butanone, acetone 
acetone 
2-butanone, 2-hexanone, 4-methyl-2-pentanone 
2-butanone, 2-hexanone, 4-nitroquinoline-l-oxide, 5-nitro-o-toluidine, 

PAl2-GWl-01 
PAl2-GW2-01 

PAl2-GW3-01 
PAl2-GW3-01 -D 

acrolein, acrylonitrile, methacrylonitrile, methyl methacrylate 
GW 2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone 
GW 2-butanone, 2-hexanone, acetone, 4-nitroquinoline-l-oxide, 5-nitro-o- 

toluidine, acrolein, acrylonitrile, methacrylonitrile, methyl methacrylate 
GW 2-butanone, 2-hexanone, 4-methyl-2-pentanone 
GW 2-butanone, 2-hexanone, 4-methyl-2-pentanone .;_ . .,,%^_ ,_,. :). < 
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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-OZ-SD-002 is referred to as PAI-02-SD-02. 

Surface soil sample location PAI-02-SS-002 is callad 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) 

Monitorjng 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, 
however, the MW will be replaced with GW. 

For & 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-1 5-SD-002 is referred to as PAI-I 5-SD-02. 

Surface soil sample location PAI-15-SS-002 is referred to as PAI-15SS-02. 
.- 

For a 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- 15-SS-02-O 1. 

D-Y- 



TO: D. BRAYACK DATE: AUGUST 18,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE I REV 1 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE’ 

C-49-08-8-080 

MISCELLANEOUS DATA VALIDATION - PH AND TOC 
CT0 020 - MCRD PARRIS, ISLAND 
SDG - U07492 

61 Soill . 
/---- -_‘- -----.z> 
PAI-02~SB-OOl-30 ‘, PAI-03~S&002-24 PAI-O3-SB-003-12 
PA{--1O-SB-O03-34 PAI-I 0-SB-OO4-08 PAI-I O-88-005-26 

Overview 
- 

The sample set for CT0 020, MCRD Parris; Island, SDG U07492. consists of six@) soil 
environmental sample. 

,^ ‘. 

The samples were analyzed for pH and Total Organic Carbon (TOC) . The samples were 
collected by Tetra Tech, NUS between July 11 and July 181998 and analyzed by RECRA Labnet 
- Chicago under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QAfQC) criteria. The pH analyses were conducting using EPA 150.1 Method. The TOC 
analyses were conducted using SW-846 9080 Method. 

The data was evaluated based on the following parameters: 

l 
l Data Completeness 

* 
l Holding Times 

l 
l Calibration Verifications 

* 
l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followino information: 

Field sample PAI-02~SB-OOI-30 was labeled incorrectly. RECRA Labnet corrected the field 
sample label from PAI-03-SB-OOI-30 to PAI-O2-SB-OOl-30. This correction was noted on the 
Sample Discrepancy Report ( included within Appendix C), but was not noted on the Case 
Narrative. 



MEMO TO: D. BRAYACK - PAGE 2 
DATE: AUGUST 18,1998 

Executive Summary 

C-49-08-%080 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the 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 3 C-49-084-080 

DATE: AUGUST 18,1998 

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 4 C-49-08-8-080 
DATE: AUGUST 18,1998 

MCRD Parris, Island 
SDG U07492 

Table I- RECOMMENDATION SUMMARY 

PH 
TOC 

If the field is left blank, the qualifier is A - Accept data. 



0 -k 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

D. BRAYACK DATE: 

GRETCHEN PHIPPS COPIES: 

PllT-09-6-698 

SEPTEMBER l&l998 

DV FILE 

MISCELLANEOUS DATA VALIDATION - PH AND TOC 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UO6089 

91 Soil 1 
-_-- -- 

PAI-OZSD-A-01 PAI- -SD-002-01 PAI-OI-SD-003-01 
PAI-Ol-SD-003-OID PAI-Ol-SD-00461 PAI- 0-SD-009-01 
PAI-Ol-SD-010-01 PAI-OI-SD-011-01 PAI-I O-SD-012-01 

The sample set for CT0 020, MCRD Parris Island, SDG UO6089. consists of nine (9) soil 
environmental sample. One (1) field duplicate pair (PAI-Ol-SD-003-01 I PAI-Ol-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 IO,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 904%. The TOC analyses 
were conducted using the Walkley-Black method. 

The data was evaluated based on the following parameters: 

* 
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: 

Notes 

Sample PAI-OI-SD-A-01 was incorrectly labeled PAI-01-001-01 on all laboratory data. 

A comparison of the field duplicate pair (PAI-Ol-SD-O03-01/ PAI-Ol-SD-O93-OID) is included in 
Appendix C. However, no validation action is required per regional guidance. 



MEMO TO: D. BRAYACK - PAGE 2 PlIT4l9-8-098 
DATE: SEPTEMBER l&1998 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled ‘Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the 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 



MEMO TO: D. BRAYACK - PAGE 3 
DATE: SEPTEMBER IS,1998 

. PllT-09-8-098 

MCRD Panis. Island 
SDG UO6089 

Table I- RECOMMENDATION SUMMARY 

PH 
TOC 

If the field is left blank, the qualifier is A - Accept data. 



TO: MR. DAVID BRAYACK DATE: OCTOBER 6,1998 

FROM: L.W.SUMANSKY COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOA/SVOA/PAH/PEST/PCB 
PARRIS ISLAND 
SDG U06363 

SAMPLES: 31 Soil - 3lAqueous 

PAI-02-SS-001-01 
PAI-02-SS-006-01 
PAI-02-SS-006-01 

PAI - 01 - SW - 002 - 01 
PAl-01 -SW-002-OlD 
PAI-SW-011 -01 

11 Aqueous Rinse Blank 2/Aqueous Trip Blanks 

OVERVIEW 

‘The sample set for Panis 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). 

The samples were collected by Tetra Tech NUS on June 29 and 30, 1996. Analyses were performed by 
RECRA LABNET - Chicago. All analyses were conducted using SW-646 Methods 62609, 627OC, 6310, 
6061A, and 6082 analytical and reporting protocols.. The data contained in this SDG were validated with 
regard to the following parameters: 

l 
. Data completeness 

* 
l Holding times 
l Initial/continuing calibrations 

* 0 Detection Limits 
. 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’I, in all soil samples. 

Semivolatile 

All data quality parameters were met in this fraction. 

Polvnuclear Aromatic Hydrocarbons 
Transcription errors were noted between Form 1s and the electronic data. The electronic data was amended 
by the reviewer to match the Form Is. 

PesticideslPCBs 

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 

Laboratky Performance Issues: Acetone and 2-b&none 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 
Vaiidation (U94). 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 SW646 60006 

D-r io 



Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



PARRIS ISLAND J--r_ .- 

Sample No. 
Aqueous 

PAI - 01 - SW - 002 - 01 
PAI- -SW-002-OlD 
PAI-SW-011 -01 
PAI-02-RB-01 

Soil 

PAI-02-SS-001-01 
PAI-02-SS-006-01 
PAI-02-SS-006-01 

SDG U06363 

TABLE I- RECOMMENDATION SUMMARY 

VOA SVOA PAH PEST PC9 

R’ 
R’ 
R’ 
R’ 

R2 
J’ 

;: J’ 

If the field is letI 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. 



MR. DAVID BRAYACK DATE: OCTOBE 

FROM: L.W.SUMANSKY . COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, TOTAL AND DISSOLVED, 
CHLORIDE, CYANIDE, CHROMIUM +6, 
FLUORIDE, *HARDNESS AS CaCO,, NITRATE + 

NITRITE AS N, SULFATE, TDS, TOC, TSS 
PARRIS ISLAND 

SDG TTPO7 

SAMPLES: 141 Aqueous 

e&$.,.,;m~..G~7-$fjgf??Jq++l 

pA~~02’I;‘~~~~m~.Bl 

PA1 ,- o2 _ .Gwz;;&3 2’ jjjb’ 

PAI- 03-GW- OOl- 01 
PAI-03- GW- 003- 01 
PAI-03- GW- 004- 01 
PAI-IO- SW- Oil-00 

py@!!fjp~w 
-d!g~;r;-,g?~~ 

PAI+ 02; .GW.~‘003~ OlF s~fif~...02 z: i wz 003sL.0jDz-f 

PAl- 03- GW- 001 - OlF 
PAl- 03- GW- 003- OlF 
PAI- 03- GW- 004- OlF 
PAI- lo- SW- Oil- OOF 

OVERVIEW , 
The sample set for Parris Island, SDG TTP07consists of fourteen (14) aqueous environmental samples, 
seven of which were filtered and are designated as “F”. All samples were analyzed for TAL metals. The 
unfiltered samples, were also analyzed for chloride, cyanide, hexavalent chromium, fluoridle, hardness as 
CaCO,, nitrate + nitrite as N, sulfate, total dissolved solids (TDS), total suspended solids (TSS), and total 
organic carbon (TOC). 

The samples were collected by Tetra Tech NUS on August 5,6,7,and 6, 1996. Analyses were performed 
byLaucks Testing Laboratories, Seattle, Wash. All analyses were conducted using SW-646 Methods. 
For metals the methods were 601OB, 7OOOA, and 9021A. The remaining analytes were determined by the 
following methods: 

Chloride EPA 300.0 
Cyanide SW 9012 
Chromium, hexavalent SW 7196 
Fluoride EPA 300.0 
Hardness as CaCO, EPA 230.2 
Nitrate + Nitrite as N EPA 353.2 
Sulfate EPA 300.0 
Total Dissolved Solids (TDS) EPA 160.Y 
Total Suspended Solids (TSS) EPA 160.2 
Total Organic Carbon (TOC) SW9060 Mod. 



The data contained in this SDG were validated with regard to the following parameters: 
* 

l Holding times 
l 

. Data completeness 

. Laboratory blank analysis 
* . Initial/continuing calibrations 

. Matrix Spike results 
* . Detection Limits 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

The attached Table I summaries the validation recommendations which were based on the following 
information: 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the following 
maximum concentrations: 

Samples Affected: TAL metals 

Analvte 

Aluminum 
Barium 
Beryllium 
Calcium 
Iron(!) 
Magnesium 
Manganese”) 
Mercury”) 
Nickel 
Potassium”) 
Selenium 
Silver 
Sodium”) 
Vanadium 
Zinc(‘) 

Maximum Action Level 
Concentration (Aqueous) 

38.2 ug/L 
1.4uglL 

0.3 ug/L 
48.6 ug/L- 
36.9 ug/L 
34.6 ug/L 

3.2 uglL 
0.1 ug/L 
5.6 ug/L 

142.9 ug/L 
2.0 uglL 
4.3 ug/L 

69.1 ug/L 
3.4 uglL 
6.9 ug/L 

F----l 

191.0 ug/L 
7.0 ug/L 
1.5 ug/L 

243.0 ug/L 
184.5 ug/L 
174.0 ug/L 

16.0 ug/L 
0.5 uglL 

26.0 ug/L 
714.5 ug/L 

10.0 ug/L 
21.5 ug/L 

345.5 ug/L 
17.0 ug/L 
44.5 ug/L 

(‘) Maximum concentration found in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been ,used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluat&-for blank contamination. 
Positive results less than the action level for aluminum, beryllium, mercury, iron, nickel, potassium, 
selenium, vanadium and zinc were qualified “U”, undetected. No action was taken for the remaining 
analytes since the results were either greater than the action level or were nondetects. - 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was less than 75% quality control limit. 
Positive results were qualified “J”, estimated and nondetects were qualified “UJ”, estimated. 

Y----y 



The Matrix Spike (MS) Percent Recovery (%R) for hexavaient chromium was less than 30%. No qualifiers 
were applied, however, as the Case Narrarive stated that reducing compounds were present in the 
sample. This factor precludes the recovery of any spike added as hexavalent chromium. 

Miscellaneous lnoroanic Anaivtes. 

All data quality parameters were met. 

Notes 

The sample IDS on Form l’s were incomplete for metals. The Form I’s have been amended for 
completeness. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The Matrix Spike Recovery, (%R), for selenium was less than 
75% quality control limit. 

Tetra Tech NUS 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentat 



1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentat 

PARRIS ISLAND 

SDG TTPOT 
TABLE I- RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Chromium +6 

A’ 

If the field is left blank, the qualifier is A - Accept all data 

A’ - Accept data but qualify results less than the blank action level as nondetected “U”. 

J’- Accept data but qualify positive results and nondetects as estimated, “J” and “UJ”, as a result of MS 
noncompliance. 



Tetra Tech NUS 

MR. DAVID BRAYACK 

INTERNAL CORRESPONDENCE 

DATE: OCTOBER 28,1998 

FROM: L.W.SUMAN$KY COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOAISVOAIPESTIPCB 
PARRIS ISLAND 
SDG lTPO7 

SAMPLES: 71 Aqueous 

PAI - 03’- GW - 001 - 01 
PAI-03- GW- 003- 01 
PAI-03- GW- 004- 01 
PAI- lo- SW- 011-00 

41 Aqueous Trip Blanks 
l-B- 080698 
TB- 080798 
TB - 080898 

. TB- 081098 

OVERVIEW . 

The sample set for Parris Island, SDG TTPO7 consists of seven (7) aqueous environmental sarnples and 
four (4) trip blanks, All samples were analyzed for Target Compound List (TCL) volatile organic 
compounds. The samples were also analyzed for semivolatile organic compounds, organochlorine 
pesticides and polychlorinated biphenyls (PCBs) 

The samples were collected on August 6,7,8, and 10, 1998. Analyses were performed by LaucksTesting . 
Laboratories, Seattle, Wash. All analyses were conducted using SW - 846, Methods 82608, 8270 C, 
and 8081A18082 analytical and reporting protocols. The data contained in this SDG were validated with 
regard to the following parameters: 

* . Holding times 
l 

. Data completeness 

. Laboratory blank analysis 
l 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 Analytical results are presented in Appendix A. 



Volatile 
The following contaminants were detected in the Trip Blanks at the maximum concentrations shown: 

Samples Affected: All 

Maximum Action Level 
Concentration Aqueous 

Analvte 
Acetone 3.9 ug/L 39 ug/L 
2- Butanone 1.9 ug/L 19ugIL 
Methylene chloride 1.1 ug/L 11 ug/L 

An action level of 10X the maximum contaminant level has been used to evaluate sample data for blank 
contamination as all three analytes are common laboratory contaminants. Sample aliquot size and dilution 
factors were taken into consideration when evaluating for blank contamination. Positive results less than 
the action level for the analytes have been qualified as nondetected “U”. 

The initial and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control 
limit for acetone, 2- butanone, 2- hexanone and 4- methyl- 2- pentanone. Nondetected results were 
qualified as rejected, “UR”. Positive results in the trip blanks were qualified “J”, estimated . 

Semivolatile 

All data quality parameters were met in this fraction. 

Several transcription errors were noted between the Form 1s and the electronic data. The Form Is were 
amended by the reviewer to match the electronic data forms. 

PesticideslPCBs 

All data quality parameters were met for these fractions 

Notes 

In both the volatile and semivolatile fractions, several qualifier designations “J”, estimated ,were given the 
qualifier code “P” designation as the results reported were less than CRQL for organics. 

EXECUTIVE SUMMARY 

The analytes acetone, methylene chloride and 2- butanone were found in the trip blanks. Acetone, 2- 
butanone, 2- hexanone and 4- methyl- 2- pentanone failed to meet the 0.05 RRF quality control limit. 

Other Factors Affecting Data Quality: None 



Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Document 

‘ :  
/ ,  ,_ .  ,  
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PARRIS ISLAND 

SDG llPO7 

TABLE I- RECOMMENDATION SUMMARY 
VOA 

PAI-02- GW- OOl- 01 R’ 
PAI-02- GW- 003- 01 R’ A’ J’ 
PAI-82- GW- 003- OlD R’ A’ 
PAI - 03-GW- 001 - 01 R’ 
PAI - 03 - GW - 003 - 01 RI “;1 

PAI-03- GW- 004- 01 R’ A’ J’ 
PAI-IO- SW- Oil-00 
TB - 080698 ;: 

TB - 080798 j: 
TB- 080898 ;: Jt 

TB- 081098 R’ J 

SVOA 

J’ 

J’ 
J’ 

PEST/PCBs 

If the field is left blank, the qualifier is A - Accept all data 
A1 - Accept data but qualify results less than the blank action level for acetone es nondetected “U”. 

R’ - Reject data but qualify nondetected results, as applicable, for acetone, 2- butanone, 2- hexanone, 
and 4- methyl - 2- pentanone as rejected, “R”, due to initial and and/or continuing calibration RRFs 
less than 0.05. 

J1 - Accept data but qualify positive results below the reporting limit as estimated “J”. 



0 ITt 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 91 Aqueous I 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pll-r-1 o-9-232: 

D. BRAYACK DATE: OCTOBER 29, .I998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIQATION - MISCELLANEOUS PARAMETERS 
CT0 0201053 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - TTPIO 

PAI-IO-GW-014-01 
PAI-I O-SW-008-OOD 
PAI-I O-SW-01 O-00 
PAI-IO-SW-013-00 
SOURCE WATER SMU 01,02$I3 _.’ I. ,. ,.‘__ ,,v . 1 

PAI-I 0-SW-OO8-00 
PAI-I 0-SW-009-00 
PAI- 0-SW-O12-00 
SOURCE WATER SMU 10 

Overview 

The sample set for CT0 0201053, MCRD Parris Island, SDG TTPIO, consists of nine (9) aqueous 
environmental samples. One (1) field duplicate pair (PAI-IO-SW-008-00 I PAI-IO-SW-008-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-lo-GW-014-01 and PAI-IO-SW-012-00 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 12,1998 and analyzed by Laucks Testing Laboratories under Naval Facilities 
Engineering Service Center (NFESC).Quality Assurance/Quality Control (QAIQC) criteria. Anion 
analyses were conducted using EPA method 300.0. Cyanide analyses were conductecl 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: 

c 
l Data Completeness 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: .x--Q 

Holdina 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”. 

The Initial Calibration Verification (ICV) Percent Recovery (%R) for Hexavalent Chromium was 
c90% 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 ( Aqueous ) 
Nitrate/Nitrite 0.02pglL 0.1 Opg/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 < 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. 

/a 

Executive Summarv 

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 Data Quality: The holding time for Hexavalent Chromium was 
exceeded. 
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The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC 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 validatioh 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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MCRD Parris island 
SDG -ITPI 0 

Table I- RECOMMENDATION SUMMARY 

Chloride 
Cyanide 
Fluoride 
Hardness 
Nitrate/Nitrite Al 
Sulfate 
TDS 
TOC 
TSS 
Hexavalent Chromium J’* 
If the field is left blank, the qualifier is A - Accept data. 

Al - Accept data, but qualify results less than the blank action level as nondetected, 
“L’” 

J’ - Accept data, but qualify positive and nondetected results as estimated, “J” and 
“UJ”, respectively, as a result of holding time exceedance. 

J2 ‘- Accept data, but qualify nondetected results as estimated, “UJ”, as a result of 
calibration noncompliance. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

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 020/053 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - TTPI 0 

SAMPLES: 161 Aqueous I 

PAl-IO-GW-014-01 PAI-IO-GW-014-01-F 
PAI- 0-SW-008-00 PAI-I 0-SW-OO8-00-F 
PAI-IO-SW-008-OOD PAI-I O-SW-O08-OOD-F 
PAI- 0-SW-009-00 PAI-I 0-SW-009-00-F 
PAI-lo-SW-012-00 PAI-lo-SW-012-00-F 
PAI- O-SW-01 3-00 PAl-IO-SW-013-00-F 
SOURCE WATER SWMU IO SOURCE WATER SWMU 01,02,03 ,_ ._ n <._/” . .,._. ,_. _ 

Overview 

The sample set for CT0 0201053, MCRD Parris island, SDG lTPl0, consists of sixteen (16) 
aqueous environmental samples. Two (2) field duplicate pair (PAI-I 0-SW-008-00 / PAI- O-SW- 
008-OOD and PAI-IO-SW-008-00-F/ PAI-IO-SW-008-OOD-F) were included within this SDG. 

The samples, with exception to those designated -F, were analyzed for Target Analyte List (TAL) 
metals. The samples designated -F were analyzed for dissolved TAL metals. The samples were 
collected by Tetra Tech NUS on August 11 and 12,1998 and analyzed by Laucks Testing 
Laboratories under.Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QA/QC) 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. 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

l 
l Holding Times 
l Calibration Verifications 

. l Laboratory Blank Analyses 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on& 
followina information: 
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Calibration Verifications 

The Continuing Calibration Verification (CCV) Percent Recovery (%R) for thallium affecting 
samples SOURCE WATER SWMU 10 and SOURCE WATER SWMU 01,02,03 in CCV 33 was 
c90% quality control limit. The nondetected results reported for thallium in the affected samples 
were qualified as estimated, “UJ”. 

Laboratotv Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Barium 
Beryllium 
Calcium 
Iron (‘I 
Lead 
Magnesium 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc i’) 

Maximum Action 
Concentration . Level ( Aoueous 1 
46.4pglL 232pglL 
1.9pglL 9.5uglL 
0.2ilglL 1 .Oug/L 
74.0pglL 37Opg/L 
34.2pglL 171llglL 
1.6uglL 8.OpglL 
35.6pglL 178pglL 
156.5pglL 783pg1L 
I. 3llglL 6.5pgiL 
8.7pglL 43.5uglL 
2815pglL 1408pgiL 
2.4ugiL 12.OuglL 
5.3OOllglL 26.5uglL 

(1) Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into account when 
determining blank contamination. Positive results c the action level for aluminum, beryllium, iron, 
lead, selenium, silver and zinc were qualified, “U”, as a result of blank contamination. No action, 
was taken for the remaining analytes since either the results were greater than the action level or 
were nondetects. 

The CRDL %R for silver and thallium were outside the 80-120% quality control limit. However, no 
validation action was required per regional guidance. 

The CCV %R for lead was > 110% quality control limit in CCV 6, 7 and 8. However, no validation 
,action was required as all results reported for lead were either nondetected or qualified as a result 
of blank contamination. 

The CCV %R for thallium was <90% quality control limit in CCV 6. However, no validation action 
was required as no samples were bracketed by CCV 6. 

I . 
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Executive Summary 

Laboratory Performairce: Several analytes were present in the laboratory method / preparation 
blanks. The CCV %R for thallium was <90% quality control limit. 

Other Factors Affecting Data Quality: None. 

The Data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
.Restoration Laboratory Quality Assurance Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
Gretchen A. Phipps 

(I$!/!/ 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation * 

p-33 
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MCRD Parris Island 
SDG lTPl0 

,f---N 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum A’ 
Antimony 
Arsenic 
Barium 
Beryllium A’ 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron A’ 
Lead A’ 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium A’ 
Silver A’ 
Sodium 
Thallium J’ 
Vanadium 
Zinc A’ 
If the field is left blank, the qualifier is A - Accept data. 

AL - 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. 



Tetra Tech NUS INTEl??.~4.C~RRESP’ONDENCE 
w . 

TO: 

FROM: 

SUBJECT: 

D. BRAYACK DATE: OCTOBER Xl,1998 

TERRI L. SOLOMON COPIES: ‘DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, TOTAL ORGANIC CARBON, CYANIDE, 
HEXAVALENT CHROMIUM, pH 
CT6 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - U07829 

Overview 

The sample set for MCRD Parris island, SDG U07629, consists of six (6) aqueous and eleven (11) soil environment; 
samples. No field duplicate pairs were included within this SDG. 

Samples PAI-02-SW-002-00 and PAI-02-SW-00900 were analyzed foe TAL metals, cyanide, hexalvalent chromium, tot; 
organic carbon and pH. Samples PAI-O2-SW-O02-00-F and PAI-O2-SW-003-00-F were analyzed for dissolved TA 
metals. The soil samples were analyzed for TAL metals and cyanide. Sample PAl-02~SW-0011-00 was analyzed fc 
cyanide, hexavalent chromium, pH and total organic carbon. Samples PAI-02-SD-002-01, PAI-02-SD-003-01 and PAI-0; 
SD-004-01 were analyzed for hexavalent chromium. Samples PAI-02-SD-001-01, PAI-02-SD-002-01, PAI-02-SD-002-O: 
PAI-02-SD-003-01, PAI-02-SD-O04-01 and PAI$2-SS-OO7-01 were analyzed for total organic carbon and pH. Sampl 
PAI-02-SW-O04-00 was analyzed for hexavalent chromium, ,pH and total organic carbon. The samples were collected b 
Tetra Tech NUS on July 22,23 and 24,1998 and analyzed by Recra Labnet - Chicago under Naval Facilities Engineerin 
Service Center (NFESC) Quality Assurance/Quality Control (CIA/C%) criteria. The metals, cyanide,, hexavalent chromiur 
and total organic carbon (aqueous) analyses were analyzed using SW-846 methodologies. Total organic carbon (soi 
analyses were conducted using the Walkley-Black method. PH analyses were conducted using EPA method 150.1 , 
CLP-like deliverable was provided. 

These data were evaluated based on the following parameters: 
l 0 Data Completeness 
l 

l Holding Times 
t 

l Calibration Recoveries 
l Laboratory Blank Analyses 
l Matrix Spike Results 

l 
l Detection Limits 

c - All quality control criteria were met for this parameter. 

D-35 ” 



MEMO TO: D. BRAYACK PITT-1 O-8-241 
DATE: OCTOBER 30,1998 - PAGE 2 
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The attached Table 1 summarizes the validation recommendations which were based on the followina information: 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analvte 
aluminum 
antimony 
barium 
beryllium. 
beryllium(‘) 
cadmium 
calcium 
copper 
coppe?) 
iron 
lead 
magnesium 
manganese 
nickel 
potassium 
potassium@) 
sodium 
thallium 
vanadium 
zinc(2) 

Maximum Action 
Concentration Level (aaueous) 
128.3 ug/L 641.5 ug/L 
3.1 ug/L 15.5 ug/L 
1.3 ug/L 8.5 ugJL 
1.2 ug/L NA 
1.540 ug/L 7.7 ug/L 
0.4 ug/L 2.0 ug/L 
62.1 ug/L 310.5 ug/L 
1.8 ug/L 9.0 ug/L 
0.169 mg/kg NA 
72.3 ug/L 361.5 ug/L 
2.9 ug/L 14.5 ug/L 
49.6 ugJL 248 uglL 
8.3 ug/L 41.5 ug/L 
1.3 uglL 6.5 ug/L 
124.8 uglL 624 ug/L 
12.836 mglkg NA 
377.4 ug/L 1887 ug/L 
4.3 ug/L 21.5 ug/L 
3.0 uglL 15.0 ug/L 
1.375 mglkg NA 

Action 
Level (soil) 
64.15 mglkg 
1.55 mglkg 
0.65 mg/kg 
0.60 mg/kg 
NA 
0.2 mg/kg 
31.05 mglkg 
NA 
0.845 mg/kg 
36.15 mg/kg 
1.45 mglkg 
24.8 mglkg 
4.15 mg/kg 
0.65 mglkg 
NA 
64.19 mglkg 
188.7 mglkg 
2.15 mglkg , 
1.5 mglkg 
6.875 mglkg , 

K---, 

Samples affected: All 

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; cadmium, copper, manganese, nickel, 
potassium, vanadium and zinc have been qualified as nondetected “U”. No actions were required for the remaining 
analytes as all results were either greater than the action levels or were nondetects. 

Matrix Spike Results 

The matrix spike percent recovery for lead affecting the aqueous matrix was c 30% quality control limit. The nondetected 
results reported for lead were qualified as rejected, “UR”. 

Notes - None. 

I------ t 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory / preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for lead affecting the aqueous matrix was c 30% quality control limit. 

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).” 

T&a Tech NUS 

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 U07629 

TABLE 1 - RECOMMENDATION SUMMARY 

aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 
magnesium 
manganese 
mercury 

A’ nickel A’ 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

A’ 

A’ 

R’ 

PH 
cyanide 
hexavalent chromium 
TOC 

If the field is left blank, the qualifier is A - Accept all data. 

A’ - Accept data but qualify as nondetected ,“U”, as a result of laboratory blank contamination. 

R’ - Reject nondetected results, “UR”, as a result of extremely low MS %R. 



: *<: 

FROM: LINDA KARSONOVICH COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOA/SVOA.#AH/PEST/PCB 
PARRIS ISLAND 
SDG U07629 

SAMPLES. 7lAqueousl 

I l/Solid/ 

OVERVIEW 

The sample set for Parris island, SDG U07629 consists of three (3) aqueous field quality control blanks, four 
(4) aqueous environmental samples, and eleven (11) solid environmental samples. All samples were 
analyzed for Target Compound List (XL) volatile organic compounds. The environmental samples were 
also analyzed for semivolatile organic compounds, poiynuclear aromatic hydrocarbons (PAH), 
organochlorine pesticides, and polychlorinated biphenyk (PC&). 

The samples were collected by Tetra Tech NUS on July 22-24m, 1998 and analyzed by RECRA Labnet All 
analyses were conducted using SW846 Methods 82608, 827&Z, 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 

. Sunogate recovery 
l 

. Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
qualii 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 and a&&none. Nondetected results were qualiied as rejected, UR, in the aqueous samples. 
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Continuing calibration RRFs fell below the 0.05 quality control limit for 2-hexanone and 4-methyl-2-,---*, 
pentanone. Nondetected results were qualiied as rejected, UR, in sample TS-072498. 

Initial and/or continuing calibration RRFs fell below the 0.05 quality control limit for acetone. Nondetected 
results for were qualified as rejected, UR, and positive results were qualified as estimated, J, 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. 

Compound 
Acetone 
Methylene chloride 
Methylene chloride* 

Maximum Action 
Concentration H 
34 IN9 30 w/Kg 
3 WKg 30 w/Kg 
0.7 ug/L 7 uglL and 7 ug/Ug 

Dilution factors, percent solids, and sample aliquot were taken into consideration when applying blank action 
levels. Positive results for acetone and methylene chloride below the action level were qualified as 
nondetected, U. It should be noted that field blank results are not qualified based on field blank 
contamination. 

Semivolatile 

Surrogate recovery for nitrobenzenezl5 and 2-fluorobiphenyl fell below the lower quality control limit in 
sample PAI-O2-SD-902-02. Nondetected base/neutral results were qualified as estimated, UJ. 

Polvnuclear Aromatic Hvdrocarbons 

Surrogate recovery fell below 10% in sample PAI-SD-O03-01. Nondetected results were qualified as 
rejected, UR. l----k 

Samples required dilutions of 2X to 5X due to matrix interference. This accounts for the elevated detection 
limits reported for some samples. 

Pesticides 

Several samples were analyzed at a 10X dilution due to matrix interferences. This accounts for the elevated 
reporting limits. 

All 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. 

Numerous transcription errors were noted on the electronic data. Corrections were made by the reviewer. 



. i. 

EXECUTIVE SUMMARY 

Laboratory Performance Issuea: Acetone, 2-hexanone, 2-butanone, and 4-methyl-2-pentanone failed to 
meet the 0.05 RRF quality control limit. Surrogate recovery was below 10% for one sample in the PAH 
fraction. Methylene chloride and acetone were detected in the field and laboratory method blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for drganic Data 
Validation (2/94). 
data quality. 

The text of this report has been formulated to address only those problem areas affecting 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the National Functional guidelines and Method SW-846 80068.” 

. 

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 



TABLE I- RECOMMENDATION SUMMARY 

Sample No. VOA 

PAI-O2-SW-OOI-OO 
PAI-02-SW-OO2-00 
PAI-02~SW-OO3-00 
PAI-O2-SW-004-00 
TB-072298 
TB-072398 
l-S-072498 
PAI-O2-SB-OOl-00 
PAI-02~SD-001-01 
PAI-02~SD-OO2-01 
PAI-02-SD-OO2-02 
PAL02-SD-O03-01 
PAI-O2-SD-OO4-01 
PAI-02~SS-O02-01 
PAI-02~SS-OO3-01 
PAI-02-SS-OO4-01 
PAI-02~SS-005-01 
PAL02-SS-OO7-01 

J 182 
J’,’ 

RI.2 

RI.2 

RI. 2 

RI. 2 

R1.2.3.4 _ 

A2 R’ 
R’ 
R’ 

A’ 
AZ R’ J2 
A2 R’ 
‘At 2 ;: 

Al.2 J2 
A’s2 

A’,2 

A* 12 J2 

PARRIS ISLAND 

SDG U07629 

SVOA PAH PEST 

If the field is left blank, the qualifier is A - Accept all data. 

A’ 

AZ 

R’ 

‘f---Y 
- Accept data, but quail positive results for acetone as nondetected, U, due to blank 

contamination. 

Accept data, but qualify positive results for methylene chloride as nondetected, U, due to 
blank contamination. 

Reject data, qualify nondetected results for acetone as rejected, UR, due to initial and/or 
continuing calibration RRFs less than 0.05. 

R2 

R3 

R4 

RS 

J’ 

J2 

J2 

J2 

J3 J2 
RS 

;: 

J2 

PCB 

- Reject data, qualify nondetected results for 2-butanone as rejected, UR, due to initial and/or 
continuing calibration RRFs less than 0.05. 

Reject data, qualify nondetected results for 2-hexanone as rejected, UR, due to initial and/or 
continuing calibration RRFs less than 0.05. 

- Reject data, quail nondetected results for 4-methyl-2pentanone as rejected, UR, due to 
initial and/or continuing calibration RRFs less than 0.05. 

- Reject data, qualify nondetected results as rejected, UR, due to surrogate recovery less 
than IO%. 

Accept data, but qualify positive results for acetone as estimated, J, due to initial and/or 
continuing calibration RRFs less than 0.05. 

--. / 



J2 - Accept data, but qualify positive results below the CRQL as estimated, J, due to uncertainty 
near the detection limit. 

J3 - Accept data, but qualify nondetedted results as estimated, UJ, due to surrogate recovery 
below the quality control limit. 
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MR. DAVID BRAYACK DATES: NOVEMBER 4,1998 

L.W.SUMANSKY COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOA/SVOA/PEST/PCB/HERBlClDES 
PARRIS ISLAND 
SDG TTPI 6 

OVERVIEW 

The sample set for Parris Island, SDG TTP18 consists of two (2) aqueous environmental sampies and 
one (1) trip blank. ‘All samples were analyzed for Appendix IX volatile organic and semivolatile organic 
compounds, pesticides, polychlorinated biphenyls (PCBs) and herbicides. The samples were collected on 

,- 

September 18, 1998. Analyses were performed by Laucks Testing Laboratories, Seattle, Wash. All 
analyses were conducted using SW - 846, Methods 82608, 8270 C, 8081Al8082, 8151A, and 80158 
analytical and reporting protocols. The data contained in this SDG were validated with regard to the 
following parameters: 

* * . Holding times 
. Data completeness 
. Laboratory blank analysis 
. 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 Analytical results are presented in Appendix A. 

Volatile 
The Trip Blank was not analyzed for acetonitrile, propionitrile, isobutyl alcohol and 1,4- dioxane. 
The following contaminants were detected in the Trip Blank at the maximum concentrations shown: 

Samples Affected: All *. 

, 

./--A 

u-44 



Analvte 

Maximum Action Level 
Concentration Aaueous 

Chloromethane 
Methylene chloride 

0.3 ug/L 1.5 uglL 
3.1 ug/L 31 .o ug/L 

An action level of 10X the maximum contaminant level has been used to evaluate sample data for blank 
contamination of methylene chloride , a common laboratory contaminant. An action level of 5x was used 
for chloromethane for evaluating the sample data. Positive results less than the action level for 
chloromethane and methylene chloride have been qualified as ‘U”, nondetected. Sample aliquot size and 
dilution factors were taken into consideration when evaluating for blank contamination. 

The initial and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control 
limit for acetone, Z- butanone, 2- hexanone, acrolein, actylonitrile , methacrylonitrile and methyl 
methacrylate. Nondetected results were qualified as rejected, “UR”. Positive results in the trip blanks were 
qualified “J”, estimated . 

A transcription error was noted between the Form 1 and the electronic data. The Form 1 was amended by 
the reviewer to match the electronic data. 

Semivolatile 

The initial and/or continuing relative response factor, (RRF), fell below the 0.05 quality control limit for 4- 
nitroquinoline- l- oxide. Nondetected results were qualified as rejected“UR”. 

PesticideslPCBs 

All data quality parameters were met forthese fractions 

Herbicides 

All data quality parameters were met for this fraction. 

EXECUTIVE SUMMARY 

In the volatile compounds fraction, chioromethane and methylene chloride were found in the Trip Blank. 
Acetone, 2- butanone, 2- hexanone, acrolein, acrylonitrile, methacrylonitrile and methyl mel:hacrylate 
failed to meet the 0.05 RRF quality control limit. 

In the semi - volatile fraction, 4- nitroquinoline- I- oxide failed to meet the 0.05 RRF quality control limit. 

Other Factors Affecting Date Quality: None 



R’-Reject data; qualify nondetected results for acetone, 2- butanone, 2- hexanone, acrolein, meth- 
acrylonitrile, and methyl methacrylate as rejected “UR”, due to initial and/or continuing calibration 
RRFs below 0.05 quality control limits. 

R2 - Reject data: qualify nondetects for 4- nitroquinoline - I- oxide as rejected a result of initial and/or 
continuing calibration RRF’s below 0.05 quality control limits. 
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FROM: 

R &&%&&!!~us . 

LINDA KARSONOVICH 

DA&TERM&$$&U$#‘ONDENCE , 

COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAISVOAIPAHIPESTIPCB 
PARRIS ISLAND 
SDG llPl6 

SAMPLES: i/Aqueous/ 

l-B-091498 

1 l/Solid/ 

PAI-Ol-IDW-S 
PAcQ?-ID\Ivs :-T 
PAI-I 0-IDW-S 
PAI-lO-SD-Ol7-01 
PAI- O-SS-Ol5-01 
PAI-10-%-017-01 

PAI-10S0-002-02 
PAl-O3-IDW-S 
PAt-10-33-016-01 
PAI-I O-SD-01 8-01 
PAI-lO-SS-Ol6-01 

OVERVIEW 

The sample set for Parris Island, SDG lTPl6 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 LalJCkS 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: 

c . Data completeness 
l 

. 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. Problerns affecting data 
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified 
Analytical results are presented in Appendix A. 

Volatile 

lnltial and/or continuing calibration relative response factors (RRFs) fell below the 0.05 quality control limit for 
acetone, 2-hexanone, 2-methyl-2pentanone, 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 
qualified as rejected, UR, in samples PAI-IO-SD-OO2-02 and PAI-O2-IDW-S. 



The following table summarizes the maximum concentration of volatile compounds detected in the lahoraloy 
method and field quality control blanks (‘) in this SDG. ;/I.” 

Maximum Action 
Compound Concentration Level 
Acetone’ 2 IQ/L Kg/Kg 
2-B&none’ a . 1 uglL 5 .WKg 
Chloromethane’ 1 IJe 5 WKg 
Methylene chloride 4 wW 40 w/Kg 
Methylene chloride” 180 WKg 1800 uglKg 

l concentration detected in trip blank 
* applied to medium level soils only 

Dilution factors, percent solids, and sample aliquot were taken into consideration when applying blank action 
levels Positive results for acetone and methylene chloride below the action level were qualified as 
nondetected, U. It should be noted that field blank results are not qualified based on field blank 
contamination. 

Surrogate recovery fell below the lower quality control limit for 1,2diihloroethaned4 in samples PAI- -IDW- 
S and PAI-ObIDW-S. The samples were reanalyzed as medium level soils and the surrogates were 
compliant. The reviewer elected to report the low level analyses and quality the data as estimated, J and UJ, 
in order to achieve the lowest possible reporting limits. 

Semivolatile 

No data were rejected for this parameter. 

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 chloride, Zbutanone, chloromethane, and acetone were detected in 
the field and laboratory method blanks. 

Other Factors Affecting Data Quality: None. 



TO: D. BRAYACK DATE: NOVEMBER ‘l9,1998 

FROM: GRETCHEN PHIPPS COPIES: DV FILE 

SUBJECT: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PlTT-11-6-032 

SAMPLES: 4 / Sediments I 

PAI- SD-OO2-02 PAI-OI-SD-616-01 
PAI-Ol-SD-017-01 PAI-OlBD-018-01 

3 / Soils I 

PAI-I O-SS-OI6-01 

Overview 

INORGANIC DATA VALIDATION - TAL METALS. TCLP METALS 
AND MISCELLANOUS 
CT0 053 - MCRD PARRIS 
SDG - TTP16 

PAI-IO-SS-015-01 
PAI-IO-SS-Ol7-01 

4 I Leachates 1 

PAI-OI-IDW-S 
PAI-ObIDW-S 

,@,#g~gj.g& 

PAI-I 0-IDW-S 

The sample set for CT0 053, MCRD Par&, SDG lTPl6, consists of four (4) sediment 
environmental samples and seven (7) soil environmental samples. 

All samples were analyzed for Target Analyte List (TAL) metals and pH. Samples PAI-01-IDW-S, 
PAI-02-IDW-S, PAI-ObIDW-S and PAI-lo-IDW-S were also analyzed for Toxicity Characteristic 
Leaching Procedure (TCLP) metals. Samples PAI-Ol-SD-OO2-02, PAI-Ol-SD-016-01, f’AI-Ol-SD- 
017-01, PAI-01-SD-OI8-01, PAI-lo-SS-Ol5-01, PAI-lo-SS-016-01 and PAI-lO-SS-017-01 were 
also analyzed for Cyanide and Total Organic Carbon (TOC). The samples were collected by 
Tetra Tech NUS on September 9,10,11 and 14,1998 and analyzed by Laucks Testing 
Laboratories.under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. The metals analyses, with the exception of mercury, 
were conducted according to SW846 Method 6OlOB. Mercury.analyses were conducted 
according to SW846 Method 7470A. pH analyses were conducted using SW 846 method 9045. 
Cyanide analyses were conducted using SW 846 method 9012. TOC analyses were conducted 
using SW 846 method 9060. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium 
and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 

D-4cT 
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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 

* - 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 10% quality control limit. The following samples were affected: 
PAI-IO-SD-016-01, PAI-IO-SD-017-01, PAI-IO-SD-O18-01, PAI-lo-SD-003-02, PAI-lo-SS-015 
01, PAI-IO-SS-016-01 and PAI-lo-SS-017-01. The positive results reported in the affected 
samples were qualified as estimated, “J”. 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Samples affected: TAL 

Maximum Action 
Analvte Concentration Level ( soil 1 
Aluminum(‘) 12.670 mglkg 63.35 mglkg 
Antimony(‘) 2.660 mg/kg 13.3 mg/kg 
Barium 3.8pgIL 1.9 mglkg 
Beryllium 0.4uglL 0.2 mglkg 
Calcium 227.00 113.5 mglkg 
Cobalt 4.7pgIL 2.35 mglkg 
Copper 4.4pglL 2.2 mg/kg 
I ronr ’ ) 5.340 mglkg 26.7 mgIkg 
Lead 1.4f.lg/L 0.7 mglkg 
Magnesium 66.5pglL 33.25 mg/kg 
Manganese”) 0.19 mglkg 0.95 mglkg 
Nickel 8.9pglL 4.45 mglkg 
Potassium(” 21.680 mglkg 108.4 mgfkg 
Selenium 0.7pglL 0.35 mglkg 
Silver”’ 0.960 mglkg 4.8 mglkg 
Sodium (‘I 26.610 mglkg 134.55 mglkg 

(0 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 

.r\ 
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were determining blank contamination. Positive results c the action level for antimony, beryllium, 
cobalt, copper, nickel, selenium, silver and sodium were qualified, ‘U”, as a result of blank 

I . contamination. No action was taken for the remaining analytes since either the results were 
greater than the action level or were nondetects. 

Samples affected: TCLP 

Maximum Action 
Analvte Concentration Level ( aaueous ) 
Arsenic 29.3pglL 146.5pglL 
Barium 3.8pglL 19.0 pglL 
Selenium 41.2pglL 206 pglL 

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 (%R’s) for mercury and 
selenium affected TAL analyses were outside the 80-120% quality control limit. However, no 
validation actions were required per Regional guidance. 

The CRDL %R for selenium affecting TCLP analyses was outside the 80-120% quality control 
limit. However, no validation actions were required per Regional guidance. 

A CCV %R for thallium in CCV 24 affecting TAL metals was >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 %R’s for lead in CCV 4 and CCV 5 affecting TAL metals 
were >I 10% quality control limit. 

Other Factors Affecting Data Quality: None. 
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The Data for these analyses were reviewed with reference to the. “National Functional Guidelines 
for Inorganic Review”, February 1994 and the NFESC document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (NFESC U96). 

/‘---y 

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 

%seph A. Samchuck 
Quality Assurance Officer 

f---l .’ 
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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 
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MCRD Parris 
SDG l-f-P16 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

Magnesium 
A’ Manganese 
A’ Mercury 

Nickel A’ 
A’ Potassium 

Selenium Al 
Silver Al 
Sodium Al 

A’ Thallium 
A’ Vanadium 

Zinc 

J’ 

If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 

J’ - Accept data, but qualify positive results as estimated, “J”, as a result 
of calibration noncompliance. 

p-54 
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SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-11-98-006 

D. BRAYACK DATE: NOVEMBER 20,1998 

GRETCHEN PHIPPS COPIES: bV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL WTALS 
AND MISCELLANOUS PARAMETERS 
CT0 053 - MCRD PARRIS ISLAND 
SDG - TTP17 

101 Aqueous I . 

PAI- 0-GW-012-01 
PAI-lo-IDW-W 
PAI- O-SW-01 6-01 -F 
PAI- O-SW-01 7-01 -F 
PAI- O-SW-01 8-01 -F 

PAI-lo-GW-O12-01-F 
PAI-lo-SW-616-01 
PAl-1 O-SW-01 7-01 
PAI-lO-SW-O18-01 

@Qwiw2slD~W 

The sample set for CT0 053, MCRD Parris Island, SDG lTPl7, 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- 0-(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- 0-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- 
lo-SW-016-01, PAI- 0-SW-017-01 and PAI- O-SW-01 8-01 were analyzed for Cyanide, Hardness 
and TOC. The samples were collected by Tetra Tech NUS on September 11,12 and 13, ?I 998 
and analyzed by Laucks Testing Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The metals analyses, with the 
exception of mercury, were conducted according to SW-846 Method 601OB. Mercury analyses 
were conducted according to SW-846 Method 7470A. Chloride, Fluoride and Suifate 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 906O(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. 

P-s5 
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The data was evaluated based on the following parameters: 

1 
l Data Completeness 
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: 

Holdino Time 

The holding time for pH analyses on sample PAI-123-IDW-W was marginally exceeded. The 
positive result reported for pH in the affected sample was qualified as estimated, “J”. 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Analvte 
Barium 
Beryllium 
Calcium 
Cobalt 
Lead 
Magnesium 
Manganese”) 
Sodium 
Thallium 
Nitrate/Nitrite 

Maximum Action 
Concentration Level ( Aqueous ) 
3.8pglL 19.OpglL 
0.2ug/L 1 :Opg/L 
45.4pgIL 227pglL 
4.4pglL 22.OpglL 
.1.4pg/L 7.OugIL 
42.9pglL 214.5ug/L 
1.4OOpg1L 7.OpglL 
271*1pg/L 1356ugIL 
2.0j.lgIL 1 O.OpglL 
O.O18ug/L O.O9ug/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, I ,, ,_ 

Executive Summary 

Laboratory Performance: The holding time for pH analyses on sample PAI- 23-IDW-W was 
marginally exceeded. Several analytes were present in the laboratory method / preparation 
blanks. 

Other Factors Affecting Data Quality: None. 

b-Sb . 
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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 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 valkktion 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

fg-2!?+~~~ ~^ 

Quality Assurance Officer 
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MCRD Parris 
SDG l-TPl7 

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’ 

AI - 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. 

.’ 
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Attachments: 

” 
1‘. ’ AZjpkn&g d: -~Q&ikd Anal&& Data 
2. ALbendix B - Results as re<orted by the Laboratory 
3. Appendix C - Support Documentation 
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Tetra Tech NUS ‘INTERNAL CORRESPOliDENCE r’~ 

Prrr-11-8448 

TO: DAVlD BRAYACK 

FROM: DANAPliTO 

DATE: NOVEMBER 23,1998 

‘cc: DV FILE 

SUBJECT: ORGANIC DATA VALlDATlON - Tci VOAs, SVOAs, CL PESTIpCBs 
CT0 053, MCRD PARRIS ISLAND, SOUTH CAROLINA 

> SDGlTPl7 L ,,:_. :i:‘: l...:~:.‘..,.:-“~., ., :; : ._.,; .:. ,’ ,- ” , .._ ‘.. -’ .,, .: :. .:^ ,; : 
SAMPLES: .’ \‘Naters\VQC: 

.I.. I. 
:. 

_‘. 

- .I 
._- 

.:: 

PAl-1O-Gw-012-01 PAl-1 0-IDW-W PAl-lO-SW-01841 .. 
PAl-lO-SW-Ol7-01 PAl-lO-SW-Ol8-01 , ,., PAI-123-lDW-W ; ’ 

., l-B98091 1 l-B980912 
%d+FLkG~~~s~~~ * .,Y”d* .,., .hx<ali.@ 

1”. ‘, .i..:. 
,. >. ;. 

‘. 

~ters~VOC&lIPCB: 
.‘. 

. . .. .:.: I . . . 
,.. ,.‘, r .: : .- . . . .’ 

.,: !::. .:I:;: _,:_ 
‘. ..:. : “. 

,..:~:PAl-16-Gw-0&1 ‘: p&j(&IDW..W .. f” ‘ff;; ‘.+~-1()sSWef)l(jmQl ‘.-.,.:‘./ ..-3~:- 

___:.., I::. : .._. <:,. .. . ..” PAl-lO-SW-Ol7-01 PAl-lO-SW-018-01 .: .i .: . . .,A:. ’ ‘. ‘., 
-y...:.. I . . ‘,.A &:-;.;.‘-,,.;,,,r. ._ i , .:., _, . . < -.~, ,. i ,. . . ._ .’ ., ‘. ;;.~~~~;%?‘.ij~$DW-W: 

y .’ .::-. ..;,., 
,’ ,: -. .: ‘i. .. :’ ,-;;pc;y+ ‘, _ ‘; . . .,, ._ . ‘~ , ,.- .: 

.;..;$jfri j::y‘> .- ;; .j,; .-: . . . >. 1 ,..: C.;‘. 
:‘: ‘-c ,’ .“,.. ,_. -::., . ..‘h “.. . .., .. :: . . .,. .:._. : 

_, ,’ .- y ‘; r~;~.~~~~~. “:.f .:_, .., ., . .,_ ;,. ;, L-. 
..’ : . ,” .‘. ,_ ‘-. I :, ... ; -. ., .‘. i 

The sample set for the CT0 053, MCRD Parris Island, South Carolina, SDG TTPl7,.consists of six aqueous ; 
environmental samples and two trip blanks (designated TB). All samples were analyzed for target compound 
list (TCL) volatile, semivolatile, andpeticide/PCB organic compounds. ” .. . !’ . . 

‘. ., ., : ,..l, 
The samples were collected by Tetra Tech NUS on September IOn and ii*, 1998, and analyzed by Laucks _.. ’ 
Testing Laboratories. The volatile, semivolatile, and pesticide/PCB compounds were analyzed under Naval .:. 
Facilities Engineering Service Center (NFESC) Quality Control/Quality Assurance criteria using the U.S. EPA .-Y 
SW-848 MeUlqds 82898, 827OC and. 808% respectively. ;, 

‘.‘,.k.. .,__. :T <-. :., i- 
I. i ,_ :,;: i; ” ,-.- ‘. ., :’ - .,; .:,: 

” “I;.,: . . 
.,, ,. 

.cliy . . ::., : 

The data were evaluated according to the following parameters: ‘T 1: 
;: . . .;-,. . . .fl, :’ 

“. ‘, .:., i. :..: 
: ..‘., .’ , _. _. :..,. ‘, ,.. .;., 

: ..:... .,.. ‘~ 
* ; “._ 

‘,;.loMing.ik ” “,l’.r -‘-,,‘. ..i .., ‘,‘:., . . ,’ : ,‘.‘, 
: ,I :: : :::. 

,“.‘. ‘. 
-.. ,- 

. ‘“: initial and continuing calibrations .:.. 1’. ‘.. :/. , 
‘., ., ,_ ,-jl:!!lm., -:..‘:I: 

.-. ~.‘Laboratoryandfreldblankanalyses . . ” .:-.. ‘..,’ ‘, 1, 
.. ’ .,., ,, ,. :, Y ...., ,,i iz;..-:Jj 

. .:: j ;. : : .. .-‘. .; _:, . . 
The symbol (*) indicates that qua& con&o1 criteria were met’ for this parameter. 

.,:_. ;< ..- ;*.... 
Problems affecting data ‘. .I 

usabilii are discussed below and the attached Table 1 summarizes the validation qualifications. .;,‘. .-:- 
: ‘, . . . . .;-..- . . . . . ..;, ‘. ; j:.. 

,. ,C,. 
.. _. 

volatlles * 
: .’ ~ 

‘. 
All positive results reported & concentrations less than the Contract Required Quantitation Limit (CRQL) ‘,-\. 
were qualiied as estimated, (J). ’ 
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MEMO TO: DAVID BRAYACK 
DATE: NOVEMBER 23,1998 - PAGE 2 

The following compounds were detected in the field qualii control blanks at the maximum concentrations 
indicated below: 

Aqueous 
Maximum Action 

Compound Concentration &@ 
Acetone 4.2 pg/L 42 ~glL 
Methylene chloride 0.3@L ,’ ., 3.0 pg/L : 

. 
._. 

Sa.mp!es Affected: All. 

Sample aliquot and dilution factors were taken into wnsideration during the application of the action ’ 
level. Positive results for acetone and methylene chloride reported at concentrations below the 
detection limit were replaced with revised detection limits and qualified as nondetects, (IJ). It should 
be noted that field quality control blanks are not qualified for field quality control blank contamination. 

.F. .i., :. ,. .,’ . . 
The initial calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-hexanone were 
below the 0.05 quality control limit This calibration nonwmpliance indicates a lack of wnsistency in ..;..- 

I’ ,., instrumental responses which could lead to compromised quantitation of positive and nondetected results for _ .rc -2. 
the affected compounds. Positive results were qualiied as estimated, (J), and nondetected resutts were . ..‘. 
considered to be unusable and were rejected, (UR). . ,.,.: 

-r-T 
: . . . ,. ,,. ;: :,,, .‘>,’ 1 . ‘*. ‘, ,. ;: + : .,, ,: ,. . \..?- 

The continuing calibration RRFs for acetone, 2-butanone, 4&ethyl-2pentanone, and 2-hexanone v&e ” ‘?~!~ 
below the 0.05 quality wntrol limit This calibration non/compliance indicates a ,lack of consistency in .‘:::: 
instrumental responses which could lead to compromised quantitation of positive and nondetectad results for ” 
the affected compounds. Positive results were qualified as estimated, (J), and nondetected ~results were 
considered to be unusable and were rejected, (UR). 

Acetone and toluene exceeded the instrument’s linear calibration range in sample PAI-IO-IDW-W. The 
sample was diluted 1 Ox. The results for only these compounds were transposed over to the original sample 

,: 

results and USA in validation of this SW. 
.-: 

‘. .L,. : , ..- :. 4 I : ;: 
: : ._:. .‘.. 

.,~, -,‘: _::, ,.: :.,,: :i; 

Acetone exceeded the instrument’s linear calibration range in sample PAI-123-IDW-W. The sample II& ’ 
diluted 5x. The result for only this compound was transposed over to the original sample result and used in 

$“: 

validation of this SDG. 
:‘:‘T,” 

,. .,.I. Ly+ : :. ,,, , ;‘ 
‘*’ : .: ..: .: i’ - >.I- .’ . . . ,I, , .‘-..; . . ::T: ..T-. , ‘. ; :;. ; .- I 

It should be noted that the trip blanks were labeled inwrrectly on the database sheets and the appropriate “.?-’ 
wrrections were made. i*...>, _, ,‘< -.j’. ., _ -- . . . .*.. ,: ._ .“‘:.-. 

Semivolatiles 

All positive results reported at concentrations less than the CRQL were qualified as estimated, (J)., 

. 



PITT-11-8-048 f”---+& 

.,. 

, . . .>,. 
^ 

,. ; 

MEMO TO: DAVID BRAYACK 
DATE: NOVEMBER &I998 - PAGE 3 

The following semivolatile compound was detected in the laboratory method blank at the maximum 
wncentration indicated below: 

Aqueous 
Maximum . Action 

Compound Concentration &g!J 
Bis(24hylhexyl)phthalate l.Opg/L IOcrsn 

Samples Affected: All 
.,‘( . . . . 

the data sheets because they 
specifications; :* ., 

.;.. .: 

Sample aliquot and dilution factors were taken into consideration during the application of the action 
level. Positive results for bis(24hylhexyl)phthalate reported at concentrations below the detection 

’ limit were replaced with the revised detection limits and qualmed as nondetects, (U). ..,i.: ., 

: 
It should be noted that aniline, benzyl alcohol, benzoic acid, and 1,2diphenylhydrazine were removed from .’ ‘I:,:’ 

were not on the target compound lit referenced in the laboratory .‘,,:li;:: 
- ,‘;‘; .&$ . -: ‘.I -.; I -.., 1 ,.. : --: u, .,-;- / It : ‘.i .,... .‘L;,.. ,,“f ‘: -,;._ :: .‘. :,. <. Z’, 

I I, ’ 
. 

: .: :,;. :: :.. ,, 
Pesticides 

.’ “,““. .‘: ._ . . .> 
:._ -: ;.. :. .“,,i ; ‘_ > ,,.: . . . . :’ L/ .- : ,,_ .;-‘ & 

‘.. i : Fi.. 
_ ‘:Y;?~ 

’ -: -4 ,, ..: .- -. .:3&x; 
. ._ f 

,. .’ .’ 3;: No proble?ms were noted. 

Executive Summanf 

Laboratory Peffonnance: The 
control limit were reported for 

volatile initial and continuing calibration RRFs less than the 0.05 quality 
acetone, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone. acetone, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone. Bis(2- Bis(2- %a. %a. I I . . $& . . $& 

ethylhexyl)phthalate was detected in the semivolatile laboratory method blanks ethylhexyl)phthalate was detected in the semivolatile laboratory method blanks ;;;*.‘s. ;;;*.‘s. 
.’ .’ :- :- . +.* . +.* ‘.: -;A ,@ra’ ‘.: -;A ,@ra’ 

“.1 : ( “.1 : ( .,,.-_ .,,.-_ ,; 7-s ,; 7-s ‘. ‘. :,@ :,@ .: G.?+& .: G.?+& 
other Facto= Affecting Date Qua/i@: Acetone and methylene chloride were detected in the volatile field .; :(,,., :I:;;; other Facto= Affecting Date Qua/i@: Acetone and methylene chloride were detected in the volatile field .; :(,,., :I:;;; “.?& “.?& 
qualiiwntro~blanks. qualiiwntro~blanks. . . :. . . :. 

~ ,_l.~ ~ ,_l.~ 
.,..:‘. ‘.. ,:‘, .’ ‘. ,:‘: ‘: ,.’ :,.‘,‘:.,; .;;: .,s.--.: ., .,..:‘. ‘.. ,:‘, .’ ‘. ,:‘: ‘: ,.’ :,.‘,‘:.,; .;;: .,s.--.: ., .:’ .:’ 

‘. ,. ‘. ,. . “‘_.. . “‘_.. ‘. ‘. : : 
_“_ r.t,.,+$! _“_ r.t,.,+$! 

‘,. ‘,. ‘I. ‘I. :; :; . ,.::. . ,.::. ’ .&.I ’ .&.I 
: : : : .’ 7:; .’ 7:; 

2. 2. , , t, t, .,) . . .,) . . : “,fZ : “,fZ 
. ..‘S -1 . . -. .. : : ‘-; . . .;. ; 

.: .*’ 
.y 1. ; ,.‘. . . . 

., ‘.. _( .:. : 
. . . -. ,, > /-u: / / 1:. 

D-La- 

. 

:. 
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MEMO TO: DAVID BRAYACK 
DATE: NOVEMBER 5,1998 - PAGE 4 

The data for these analyses were reviewed with reference to method-speck quality control criteria, the 
“National Functional Guidelines for Organic Data Evaiuktion” 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. ’ 

. .\ :.,: 

“1 attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan.(QAPP).” 

‘ii;: 
:: 

Tetra Tech NUS 
Data Validation Quality Assurance Officer 

Attachments: 
_. 1’ 

1. Appendix A - Qualified Analytical Results ‘1 ““[.,,- 
2. Appendix B - Results as Reported by the Laboratory 

.’ :!: ‘:Ij. 

3. 
. Appendix C - Support Documentation, . . _:. .,“.. .: ‘,.I;; .. 

,: : 
,j: .I,?~; _. 

;, .’ -7.:. 
‘,, .- ;i $:~;::I;;;;$;~ ., 

.,.-. .:.. ., , . ‘., _:.‘. I :’ ,,_. -. L .‘r: 
.:‘. ‘, . . . :, riy’ . . . . _., 

: :.. i’. ‘. i . . : . . . . : : , y : .. 
.,, .., i:. :,.; ‘Z. 

_ ,: ,, i s’..I :I ‘, I._ I ,... :. _.,: 
. . : .-: ,,‘, 

,, * -.“.’ . . ...’ ,. ! 
, .:, .) :. :,. .I” ; ” .: ,y.... ..,“,.. 

4 ; 
.- . . . . 

. ,.. .’ 



PARRIS ISLAND 
SDG NO. l-W17 

- TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA . . PEST/PCB 
! 

PAl-104w-012-01 
A, J3 R2.3 - A3. ..- . _ I“: ; ,. .- ,, 

PAl-lo-IDW-W A” J= R3 
At .I’ 

A3 _ Jt ! .. .~ .’ .C’ _. 

PAl-10-Sw-016-01 .,Rz3 A3 1. . . . 
p&104W417m(-~1 

, 
A’ -“’ R= A3 ;i..: .;I.; .;:. +; 

,.. . . :.. : 
PAI-1O-Sw-018-01 ..T., $ R1.2.3 A3 

: I ‘:: ._ I. . . 

\. PAI-123~IDW-W A’1 ~2.3 R3 A3 J3- I.““., 
: .._ 

l-B98091 1 ‘. J’” R23 . - ,. ;’ ‘. ..’ ., 
-. 

TS980912 J’” RZ3 t 

. . . :, ‘... 

Iffield is I& blank, the qualifier is A - accept all data. 
; ,L :?I .,-, ‘. 

-. 
.1 ..‘.. _,/ ,: , ‘:. ,-I ; 

‘,..., ‘i;:;,-;l.; ,.,;j. *,--.i -I;.. .’ ,‘.- {‘,. 11 - j I,: .‘:c. 
:_ .” 1*- ~_ ,‘..~ .a.,i. ,.,:; 1 -.:: ‘p-s’ ‘._ ; .:. -. ,’ .: . . . . 1 I’. ,’ I - . , -ii ,& ‘1 :. .., :_. /. ,. : .;, .; ‘-. 

> .:....,.., .. .‘. i ,. 
A’ - Accept data, but change positive results for acetone to’revised detection limits and qualify as 

: I _. -- ‘.’ . nondetected, (U), as a result of field quality control blank contamination. ‘,Y :i ;. : ,.‘i,:.::. c, :- .‘i’ .-; -: ‘..;,;;’ :, 
1.. .:,:* ..I, ,“..I ‘_ _ - ,I. y,,, “I:!~~%: j;‘.-. .: ‘s- .?Z-’ : y i-b’ ‘?‘ “.y,;. _ .,_ ‘, .;-‘. :L .w;.f;;, ..,, ., 1:; ,A.. ;: ..$, ;;.2:::-,: .:..-.,; I : . . . . ” .:?:yi:>-‘“i 

I 
.- 

,-. .:t 
:A’ 

. ...:,:., Iccept data, but change positive re&ts~ for methylene chlonde to revised d&e&n &tits 
:._ . . , ., 

+G .‘and qualify as nondetected, (U), as a result of field quality control blank contamination. ‘: . . ,. . . ‘.I> 7 : : ._ ;;, .. 
.,I?. (. _ ,’ a:-. .- ,: ,; <..-...-; ..y ;.:,:.. >. .y;i;;. !;I :a’ ‘L’ :;:. ‘. : .” ‘;II., :,‘. L,. ;<,:,’ ,. ;, I ,.,, ,...: .+.. .t . . . y;.,. : : , :.: ,:: .., 

A3 .’ _ ‘..., 
_7.: ,. %*..I -:<.,:.I ;->.: -‘I .-_ r ..; ; .p..‘,:.~J.. :’ ,‘- “’ .,‘ :, ‘, ;:;“, , ‘.&,., ,, _ ‘. . . 

;. Accept data, but change’ positive results for bis(2ethylhexyl)phthalate to revised detection 
. . 

‘. 
limii and qualify as nondetected, (U), as a result of laboratory method blank contamination. 

I. ,‘! .i ... ;~ : .-. 
‘J’ .- Accept data, but qualify positive results for acetone as estimated (J), as a r&utt of initial ;. 

and/or continuing calibration RRFs below 0.05. . . 

J2 - Accept data, but qualify positive results for 2-butanone as estimated (J), as a result of initial ..I. 
.’ and/or continuing calibration RRFs below 0.05. ;, .” -. . . . . 
: - -, : -. I ,i_* .,: .,.. 2.: .’ !. . . . . 
.:.. I _... ,. .-.- ,,... * _,..... ::-‘:y ,:;. : 

53 _“i, 
‘I,.‘::& ..:. ._ ; i ,.:, ‘:. ‘.“,.>,.;. ._ ,’ .” y; 

Accept data, butqualii positive r&&s k&s. than the CRQL.as estimated (J). 
,. ,. ..;;.I. Y: 2 

.‘I. 
“. ..-; ,i I ‘1. ’ .I;,:. ij. .;I.;;;: .:;,?. 

_. i 
._ i : .:,,. . ...,’ j”.’ *I.., . . .._> r’ ‘~ .::;‘:..-. ,, .:~-+, %: 

2 R, _ 8.. ::,.. .i;.. ,::;c, “.- ,y .I 
Reject nondete&d r&&s (UR) for acetone as a result of initial &or continuing calibration 

I -*y:;is: 
‘,;:i:,j.. 

. :., .h ; .. 
: ,. RRFs less than 0.05. I. ,)..“.-.,’ ‘,:. ‘. .II . . . 5.; -: ,,‘,,;j:.:.i:,. ‘.-. 

;.‘i .-. 
.:.>:,~:: ..z ‘i.:, a ._ 

i .‘- ‘:> : , -.+&I+ 
. 

.: ..:‘,:; ,,,:~~-,i~$; ,‘.:“‘- “? :” 
.-, ,. 

Ri _ 
.T., , ‘.’ . . .,I :‘a : i .il .‘,:. ’ ,- ;‘i 

.‘Reject nondetected results (UR) for 2-b&none as a result of initial and/or continuing . 
calibration RRFs less than 0.05. ; ,_ 

T:::-- 
,.: .,. ;-~ ‘, _: ,:: 

., :. -:’ ‘: I :: : _; 
R3 - Reject nondetected results (UR) for~4-methyl-2-pen&tone and 2:hexanone ai a &suit .of .’ ’ 

initial and/or continuing calibration RRFs less than 0.05. -. ‘. 



1, : 
I ;: ,,’ ,. ‘- 

: 

2,’ ,, ” 

-cr. 

2 

. 

: .; ,. “, , ,; ‘. 
o\ . : :’ ‘::.., .: ‘, : :y;,, ; ’ 

,, 
.; .,: .. ) : 

ymsa@ paJap!suw aq IOU plnoqs pue holwoqel aq Aq pqmda~ se ~Japuou e s! anleA n 



Qualifier ColdeS: 
>; ,. 

1.. 
;- ,., ,:i 

Lab Blank Contamination _. .t- : >> . 
a = :.- -2; .. . . ,. .;‘: ,$-.;’ r 
b ..: . P Field Blank Contamination ‘. 

mbration (i.e., GO .&Ds, o/ODs, ICVs, CCVs, IDS, WS, etc.) Noncompliance --$~‘~,-~. 
C I r.;;l- y >. . ., ,r:, j’.. . : ..‘. :. 1. i_ .‘. ._ ,-VP :. ‘i . ..-. 
d _‘. I MS/MSD Noncoinpiiance” ; . . . ‘i. . . . ...& . ..&&..,-e :L 

LCWLCSD Non&mpli&ce . , c k,,‘.L, .:,: ..* ;; 
I,& Dup&e Imprecision 

r; :. ., 
Field Dupiicate ]imprec~ion i g 

n 
i 

September 19.1997 f3 

iCP Serial Dilution Noncompliance 



TO: 

FROM:. 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESIPONDENCE 

PlTT-1 l-08-037 

D. BRAYACK DATE: 

GRETCHEN PHIPPS COPIES: 

NOVEMBER. 23,1998 

DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED ?AL METALS 
AND MISCELLANOUS PARAMETERS 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG--l-W12 

The sample set for CT0 020, MCRD Parris, SDG lTP12, consists of six (6) aqueous 
environmental samples. 

Al! samples, with exception to th& designated -F, were analyzkd for Target Analyte“L.ist (TAL) 
metals. Samples designated -F were analyzed for dissolved TAL metals. Samples PAI-02:GW- 
002-01, PAI-02-GW-004-01 and PAI-d2-SW50551 were analyzed for Chloride, Cyanide, 
Fluoride, Hardness, Hexavalent Chromium, Nitrate/Nitrite, Sulfate, Total !%ssolved Solids (IX), 
Total Organic Carbon (TOC) and Total Suspended Solids (TSS). The samples were collected by 
Tetra Tech NUS on August 19,20 and 24,1998 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 6010B. -Mercury analyses were conducted according to SW846 Method . 
7470A. Chloride, Fluoride and Sulfate analyses were conducted using EPA meihod 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. T!X analyses were conducted using EPA method 160.1. TOC analyses were conducted 
using SW 846 method 906O(modified). TSS analyses were conducted using EPA method 160.2. ” 
Hexavalent Chromium ‘analyses were conducted using SW846 method 7196. 

All metals analyses with the exception of arsenic, mercury, lead, selenium and thallium were 
conducted using the Inductively Coupled Plasma (ICP)‘methodologies. Arsenic, lead, selenium 
and thallium were analyzed by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 

The data was evaluated based on the following parameters: 

t 0 oata Completeness 
l 

l Holding Times 
l Calibration Verifications 



MEMO TO: D. BRAYACK - PAGE 2 
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PI-IT-1 l-08-037 

l Laboratory Blank Analyses 

* - All quality control criieria were met for this parameter. 

J---b. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followina information: 

Calibration Verifications 

A Initial Calibration Verification (ICV) Percent Recovery (%R) for Hexavalent Chromium analyses 
affecting sample PAI-02-GW-002- was <90% quality control limit. The nondetected result 
reported for Hexavalent Chromium in the affected sample was qualified as estimated, “UJ”. 

The ICV %R for Nitrate/Nitrite analyses was >I 10% quality control limit. The positive results 
reported for Nitrate/Nitrite analyses was qualified as estimated, “J”. 

Laboratorv Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations: 

Maximum Action 
Analvte Concentration Level ( Aaueous ) 
Aluminum 26.OpgIL 130pgIL 
Barium 2.OuglL lO.Opg/L . 
Calcium 28.4pgIL 142/.lg/L 
Chromium 8.9pglL 44.5pglL 
Magnesium 29.3pgtL 146.5pgfL 
Selenium O&W 4.OpglL 
Vanadium 4.2pgIL 21 .Opg/L 
Nitrate/Nitrite 0.02mglL O.lOmg/L 
TDS”’ 3.Oug/L 15 mg/L 

(1) _ Maximum concentration present in a 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 were . 
determining blank contamination. Positive results < the action level for aluminum, chromium, 
vanadiurh and Nitrate/Nitrite 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. 

Notes 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for silver was outside the 
80-120% quality control limit. However, no validation actions were required per Regional 
guidance. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method / preparation 
blanks. A ICV for Hexavalent Chromium analyses was <90% quality control limit. The ICV for 
Nitrate/Nitrite analyses was >I 10% quality control limit. 

:-a., 
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_ I.’ ‘) 
, ’ Other Facto& 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).” 

~Q-Gq?up& 
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 

.._’ 
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MCRD Parris Island 
-SDG lTP12 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 

Mercury 

A’ 

Selenium 
Silver 
Sodium 
Thallium 

. Vanadium A’ 
Zinc 
Chloride 
Fluoride 
Hardness 
Nitrate/Nitrite A’ J’ 

Sulfate 
TDS 
TOC 
TSS 
Hexavalent Chromium J’ 

Nickel 
If the field is left blank, the qualifier is A - Accept data. 

A’ - Accept data, but qualify results less than the blank action level as nondetected, 
“U”. 

J’ - Accept data, but qualify positive and nondetected results as estimated, “J” and 
“UJ”, respectively, as a result of calibration noncompliance. 



‘I 

TO: 

FROM: GRETCHEN PHIPPS 

SUBJECT: INORGANIC DATA VALIDATION - TIN 
CT0 020 - MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG - ITPI 

SAMPLES: 

Tetra Tech NUS INTE,RNAL CORRESPONDENCE 

PllT-1 I-08-038 

D..BRAYACK DATE: NOVEMBER 23,1998 

COPIES: DV FILE 

2 I Aqueous I 

PAI-02~GW-OO2-0 
“, 4 PAi-02-GW-OO5-01 ..U.c.~...i;.“..;...>,....~ 

The sample set for CT0 020, MCRD Parris Island, SDG ITP18, consists of two (2) aqueous 
environmental samples. * 

All samples were analyzed for tin. The samples were collected by Tetra Tech NUS on ,September 
15, 1998 and analyzed by Laucks Testing Laboratories under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAKX) criteria. Tin analyses were 
conducted using SW 846 method 7870. Tin analyses were conducted on a Flame AA. 

The data was evaluated based on the following parameters: 

. 
l Data Completeness 

* 
l Holding Times 
l Calibration Verifications 

l 
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 onthe 
followina information: 

Calibration Verifications 

The Initial Calibration Verification (ICV) Percent Recovery (%R) for tin was c90% quality control 
limit. The nondetected results reported for tin were qualified as estimated, “UJ”. 

The reporting limit used by Laucks Testing Laboratories for tin ran on a Flame AA is lOOOpg/L. 
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Executive Summay 

PITT-l I-8-038 

Laboratory Performance: The ICV for tin was c90% quality control limit. 

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 A. Samchuck 
Quality Assurance Officer 

lFt4 
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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 
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MCRD Parris Island 
SDG TTPl8 

Table I- RECOMMENDATION SUMMARY 

Tin A’ 
If the field is left blank, the qualifier is A - Accept data. 

A’ -. Accept data, but qualify nondetected results as estimated, “UJ”, as a result 
of calibration noncompliances. 
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TO: 

FROM: 

SUBJECT: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PllT-69-8~106; . 

D. BRAYACK DATE: DECEMBER 7,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

MISCELLANEOUS DATA VALIDATION - PH, SALINITY, HARDNESS, 
HEXAVALENT CHROMIUM, AND TOC 
CT0 020 - MCRD PARRIS ISLAND 
SDG - U06363 

SAMPLES: 

PAI-OI-SW-002-01 
p4-02-3p 

PAI-Ol-SW-OO2-OlD PAI-Ol-SW-01 l-01 

3ISoiU 

Overview 

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-OI-SD-0034 / PAI-Ol-SD-003-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-OI-SW-01 l-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 Ce!nter 
(NFESC) Quality Assurance/Quail Control (QAIQC) criteria. Salinlty analyses were conducted 
using Standard Methods 2520B and pH analyses were conducted using EPA 150.1 method. 
Hexavalent Chromium analyses were conducted using SW846 Method 306OA/7196. TOC 
analyses were conducted using SW846 9060 method. 

The data was evaluated based on the following parameters: 

. 
l Data Completeness 

l 
l Holding Times 

* 
l Laboratory Blanks 

l - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based cl- 
followina information: 



MEMO TO: D. BRAYACK - PAGE 3 PlIT-09-8~106 
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 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).” 

&iziiiGd~z - 
Gretchen A. Phipps 

/YfJ$/j&~ 

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 



MEMO TO: D. BRAYACK - PAGE 6 PlTT-09-8~106 
DATE: DECEMBER 7,1998 

MCRD Panis 
SDG UO6363 

Table I- RECOMMENDATION SUMMARY 

PH 
Salinity 
Hardness 
Hexavalent Chromium 
TOC 
If the field is left blank, the qualifier is A - Accept data. 

n-530 



: 0 ‘It 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 7IAqueousl 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIT-r-898-101 

D. BRAYACK DATE: DECEMBER 7,1998 

GRETCHEN PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL 
METALS AND CYANIDE 

CT0 020 - MCRD PARRIS ISLAND 
SDG - U06363 

PAI-OI -SW-002-01 PAI-OI-SW-002-01-F PAI-OI-SW-002-OlD 
PAI-Ol-SW-O02-01D-F PAI-01-SW-01 I-01 PAI-Ol-SW-OII-01-F 
PAI-O2-RB-01 

F ~:*-i,AY,,- .“*/, * 

B/Soil/ 

Overview 

The sample set for CT0 020 MCRD Parris Island, SDG U06363, consists of six (6) aqueous 
environmental samples and three (3) soil environmental samples One (1) rinsate blank ‘(PAI-02- 
RB-OI) and two (2) field duplicate pairs (PAI-0%SD-003-01 I PAI-Ol-SD-003-OID and PAI-OI-SD- 
003-01-F I PAI-Ol-SD-O03-OID-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 26 and 30,1998 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 lead in 
samples PAI-Ol-SW-01 I-01, PAI-OZRB-OI, PAI-02-SS-001-01, PAI-02-SS-006-01 and PAI-02- 

’ SS-OOS-01 and mercury, were conducted according to SW-846 Method 6010A. Lead analyses in 
samples PAI-Ol-SW-01 l-01, PAI-O2-RB-01, PAI-02-SS-OOI-OI , PAI-02-SS-006-01 and PAI-O2- 
SS-OO8-01 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 and dissolved TAL metals analyses with the exception of lead in samples PAI-OI-SW- 
01 I-01, PAI-02-RB-01, PAI-O2-SS-001-01, PAI-O2-SS-OO6-01 and PAI-02-SS-008-01 and 
mercury were conducted using the Inductively Coupled Plasma (ICP) methodologies. Lead in 
samples PAI-0%SW-01 I-01, PAI-O2-RB-OI , PAI-02-SS-OOI-OI ,. PAI-02-SS-006-01 and PAI-O2- 
SS-008-01 were conducted by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses 
were conducted using cold vapor AA. 
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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-l 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-OI-SD-003-01 I PAI-OI-SD-003-OID and PAI-OI- 
SD-O03-01 -F I PAI-Ol-SD-003-01 D-F) are included in Appendix C. However, no validation action 
in required. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation 
/ rinsate blanks. 
Other Factors Affecting Data Quality: None. 
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The Data for these analyses were reviewed with reference to the “National Functional Gluidelines 
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 (CAPP).” 

. - 
-JAFT-& 

etra Tech NUS 
’ Joseph A. Samchuck 

Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Data f---3 

2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

,-,‘---+Y 
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MCRD Parris 
SDG U66363 

Table 1 - RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium A’ 
Antimony Manganese A’ 
Arsenic Mercury 
Barium Nickel A’ 
Beryllium A’ Potassium Al 
Cadmium Selenium 
Calcium A’ Silver 
Chromium Sodium 
Cobalt A’ Thallium 
Copper A’ Vanadium A’ 
Iron 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”. 



0 Tt 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 4IAqueousl 

Overview 

Tetra Tech NUS 
;--% 

INTERNAL CORRESPONDENCE 

PIlT-OS-8-089 

D. BRAYACK 

GRETCHEN PHIPPS 

DATE: 

COPIES: 

DECEMBER 8,1998 

DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS, 
AND CYANIDE 
CTO, 020 - MCRD PARRIS ISLAND 
SDG - U07862 

,.i‘!,.,,‘-.,y ‘;. 
.:f~~$WdM -00-F 
PAf-02-SW-004-00-F y 

The sample set for CT0 020 MCRD Parris Island, SDG U07662, consists of four (4) aqueous 
environmental samples. 

All samples, with the exception of those designated -F, were analyzed for Target Analyte List 
(TAL) metals. The samples designated -F were analyzed for dissolved TAL metals. Sample 
PAI-02-SW-004-00 was analyzed for Cyanide. The samples were collected by Tetra Tech NUS on 
June 24,1996 and analyzed by Recra Labnet - Chicago under Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The metals 
analyses, with the exception of mercury, were conducted according to SW-646 Method 601OA. 
Mercury analyses were conducted according to SW-646 Method 7470A and 7471A. Cyanide 
analyses were conducted using SW846 Method 9012. 

~..---x 1 

All TAL metals analyses with the exception of mercury were conducted using the Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

The data was evaluated based on the following parameters: 

* 
l Data Completeness 

* 
l Holding Times 
l Calibration Verifications 
l Laboratory Blank Analyses 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the 
followino information: 
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Calibration Verifications 

Continuing Calibration Verification (CCV) Percent Recoveries (%R’s) for cadmium and calcium 
affecting all samples were <90% quality control limit. The nondetected results reported for 
cadmium were qualified as estimated, “UJ”. The positive results reported for calcium were 
qualified as estimated, “J”. 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations: 

Samples affected: 

Analvte 
aluminum 
barium 
beryllium(‘) 
cadmium 
calcium 
iron(‘) 
lead 
magnesium 
manganese 
nickel 
potassium 
sodium 
vanadium 
thallium 

All 

Maximum 
Concentration 
128.3pglL 
1.3f.lglL 
1.540pgiL 
0.4pgIL 
62.1 ug/L 
42.650c(glL 
29uglL 
49.6uglL 
2.4pglL 
1.3uglL 
122.1ugIL 
377.4jlgIL 
3.OuglL 
4.3uglL 

Action 
Level (Aqueous 1 
641.5pgIL 
6.5pglL 
7.7uglL 
2w- 
310.5f.lglL 
213.25pglL 
145uglL 
248pgIL 
%m- 
6.5pgIL 
610.5pgIL 
1867pglL 
15.OuglL 
21.5uglL 

(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. Sample aliquot and dilution factors were taken into account when 
determining blank contamination. Positive results < the action level for aluminum, cadmium, 
manganese, nickel and vanadium 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. 

CCV %R’s for cobalt, potassium and sodium were outside the 90-I 10% quality control limit. 
However, no validation was required as these CCV did not affect the samples in this SDG . 

The Contract Required Detection Limits (CRDL) Percent Recoveries (%Rs) for beryllium and iron 
were outside the 80-120% quality control limit. However, no validation actions were required per 
regional guidance. 
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MCRD Pams Island 
SDG U07662 

Table I- RECOMMENDATION SUMMARY 

Aluminum A’ Magnesium 
Antimony Manganese Al 
Arsenic Mercury 
Barium Nickel. A’ 
Beryllium Potassium 
Cadmium A’ J’ Selenium 
Calcium J’ Silver 
Chromium Sodium 
Cobalt Thallium 
Copper Vanadium A’ 
Iron Zinc 
Lead 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 positive and nondetected results as estimated, “J” and 
“UJ”, respectively, due to calibration verification noncompliance. 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-1 l-8-030 

DAVE BRAYACK DATE: DECEMBER IO, 1998 

JUSTlN ORBICH COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAlSVOA/PEST/PCB 
CT0 020, MCRD PARRIS lSl$ND 
SDG l-WI2 

S/Aqueous 

OVERVIEW 

The sample set for CT0 020, SDG lTPl2, MCRD Parris Island consists of five (5) aqueous environmental 
samples, which includes two (2) trip blanks (designated TB). The samples were anakyzed for Target 
Compound List (TCL) volatile, semivolatile, and pesticide/PCB organic compounds. The trip blanks were 
analyzed for TCL volatile organic compounds only. There were no field duplicate pairs in this SDG. . 

The samples were collected on August 19, 20, and 24, 1998 and analyzed by Laucks Testing Laboratories. 
All volatile, semivolatile, and pesticide/PCB samples were analyzed in accordance with SW646 Methods 
82608, 827OC, and 8081AI8082, respectively. The data in this SDG were validated with regard to the 
following parameters: 

l 
. Data Completeness 

l 
. Holding Times 
. Initial/continuing calibrations 
. Laboratory method/field quality control blank results 

e . 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. 

VOLATlLE FRACTION 

The initial calibration analysis of acetone, 2-b&none, and 2-hexanone 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 continuing calibration analysis 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). 
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The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte Concentration 
Methylene chloride”) 3.4uglL 

Aaueous Action Level 
34.0uglL 

(‘1 Trip Blank 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level: report value unqualified. 

Sample aliquots and dilution factors were taken into consideration during the application of all action 
levels. No action was warranted due to the nondetected results. It should be noted that field quality 
control blanks were not qualified for field control blank contamination. 

SEMI-VOLATILE FRACTION 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualified as estimated (J). 

PESTICIDE FRACTION 
Y-----Y 

All quality control parameters were met for this fraction. 

A---% 
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EXECUTIVE SUMMARY 

Laboratoty Performance Issues: Several volatile initial and continuous calibrations RRFs noncompliances 
were noted. Positive results were qualified as estimated, (J), while nondetected results were rejected, (UR).. 

Other Issues Affecting Data Quality: Methylene chloride was detected as blank contamination 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). 

Justin Orbich 
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 



MEMO TO: DAVE BRAYACK 
DATE: DECEMBER IO,1998 - PAGE 5 

MCRD PARRIS ISLAND 
SDG TTPl2 

Pll-r-1 I-8-030 

TABLE I- RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PESTlPCB 

PAI-O2-GW-002-01 
PAI-02-GW-OO4-01 
PAI-O2-GW-O05-01 
TB960819 
TBg80825 

R’ J’ 
J2 d’ J’ 
Jz R’ J’ 
R’ 
R’ 

If the field is blank, the qualifier is A, accept all data. 

R’ - Reject, (UR), nondetected results for initial and continuing calibration RRFs less than 0.05 for 
acetone, 2-butanone, 2-hexanone, and 4-methyl-2-pentanone. 

J’ - Accept data, but qualify those compounds with positive results less than the CRQL as estimated 
(J). 

J2 - -Accept data, but qualify as estimated, (J), positive results for initial and continuing calibration 
RRFs less than 0.05 for acetone. 
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Data Qualifier Definitions: 

u - Compound is considered nondetected as reported by the laboratory or was occupied as a blank 
contamination. 

UR - Compound was rejected 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. 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pll-r-11-9-902 
I 

DAVE BRAYACK DATE: DECEMBER 10,1998 

JUSTlN ORBICH COPIES: DV FILE 

ORGANIC DATA VALlDATlON y VOA/SV&/P&T/PCB 
CT0 020/053, PARRIS ISLAND 
SDG -l-IWO 

i 1 /Aqueous 

PAl-1O-Gw-014-01 
PAI-lO-SW-OO8-OOD ’ 
PAI-1O-SW-010-00 
PA’;1 O-SW-01 3-00 
SOURCE, WATER SWMU. 01,02,03L 
T&83; 98 

PAl-1 O-SW-OO6-00 
PAI- O-SW-OO9-00 
PAl-1O-SW4I12-00 
SOURCE WATER SWMU IO 
TB-08i298 

The sample set for CT0 0201053, SDG TTPlO, Parris Island consists of eleven (11) aqueous environmental 
samples, which includes two (2) trip blanks (designated TB) and two (2) source wiater 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 
compounds only. One field duplicate pair (PAI-lO-SW-O08-O0/PAl-lO-SW-O08-O0D) was included in this 
SDG. 

The samples were collected on August 1 lh, 1998 and analyzed by Laucks Testing Laboratories. All volatile, 
semivolatile, and pesticide/PCB samples were analyzed in accordance with SW846 Methods 82608,8270C, 
and 8081A18082, respectively. The data ‘in this SDG were validated with regard ‘to the following 
parameters: 

l 
. Data Completeness 

* . Holding Times 
. Initial/continuing calibrations 
. Laboratory method/field quality control blank results 

* . Detection Limits 

The symbol (3 indicates that all qualii control criteria were met for this parameter. Problems affecting 
data quality are discussed below; documentation supporting these findings is presented in Appendix C. 
Qualiied analytical results are presented in Appendix A. 
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VOLATILE FRACTION 

The initial calibration analysis of acetone, 2-butanone, and 2-hexanone 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 qualitied as rejected, (UR). 

The continuous calibration of acetone, 2-butanone, 2-hexanone, and 4-methyl-2pentanone contained 
Relative Response Factors (RRFs) below the 0.05 quality control limit. The positive results were qualified as 
estimated, (J), and the nondetected results were qualified as rejected, (UR). 

The following contaminants were detected in the qualii control blanks at the following maximum 
concentration: 

Analvte 
Methylene chloride”) 

(I) Trip Blank 

Concentration Aaueous Action Level 
2.7@L 27.Opg/L 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and < Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 

Dilution factors and sample aliquots were taken into consideration during the application of all action - 
levels. Positive results reported for methylene chloride in the affected samples were qualified in the 
manner indicated by the blank action table. It should be noted that field quality control blanks were not 
qualified for field control blank contamination. 

Several volatile samples contained positive results for compounds below the contract required quantkation 
limits (CRQL). These results were qualified as estimated (J). 

SEMI-VOLATILE FRACTION 

The following contaminants were detected in the quality control blanks at the following maximum 
concentration: 

Analvte 
Bis(2ethylhexyl)phthalate 

Concentration 
1 .Opg/L 

Aaueous Action Level 
1 O.OpglL 

Blank Actions 

l Value c Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
l Value > CRQL and c Action level; report value followed by a U. 
l Value > CRQL and > action level; report value unqualified. 
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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(2ethylhexyl)phthalate in the affected samples were qualified 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 were from 
a potable water source and were not qualified as blank contamination. 

PDT-1 I-8-002 

Several volatile samples contained positive results for compounds below the contract required quantitation 
limits (CRQL). These results were qualii as estimated (J). 

PESTlClDE FRACTION 

All quality control parameters were met for this fraction. 



MEMO TO: DAVE BRAYACK 
DATE: DECEMBER IO,1998 - PAGE 4 

EXECUTIVE SUMMARY 

PITT-1 l-9-902 
*----% ; ‘, 

Laboratory Performance Issues: Several volatile initial and continuous c&brations RRFs noncompliances 
were noted. Positive results were qualified as estimated, (J), while nondetected results were rejected, (UR).. 
In the semivolatile fraction, bis(24hylhexyl)phthalate was detected as blank contamination. 

Other issues Affecting Data Quality: Methylene chloride was detected as blank contamination in the field 
quality control blank. Potable water source contaminants were detected in the field quality control blank. 
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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). 

Tetia Tech NUS 
,.I 

Austin Orbich 
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 
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MCRD PARRIS ISLAND 
SDG TIP10 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PESTIPCB 

PAI-lO-GW-O14-01 
PAI- 0-SW-OO8-00 
PAI-I 0-SW-OO8-OOD 
PAI- 0-SW-OO9-00 
PAI-I O-SW-01 0-00 
PAI- 0-SW-Ol2-00 
PAI-I O-SW-01 3-00 
SWIAU 10 
SWMU 01,02,93 
TM81298 
TB-083198 

R’Z 
RI,2 - 
R’2 
RI.2 . 

R’” A’ 
RI.2 A’ 
J2 R1.2 A’ 
Ji.2 RI.2 A’J’ 
J’ R12 J’ 
J’ RI.2 

RI,2 

If the field is blank, the qualifier is A, accept all data. 

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, 2-butanone, and 2- 
hexanbne. “/-‘I. 

R2 - I Reject, (UR), nondetected results for continuing calibration RRFs less than 0.05 for 4-methyl-2- 
per&none. 

A’ - Accept data, but qualify positive result for bis(2ethylhexyl)phthalate as nondetected, (U), as a 
result of blank contamination. 

J’ - Accept data, but qualify those compounds with positive results less than the CRQL as estimated 
(J). 

J2 - Accept data, but qualify positive results as estimated, (J), for initial and continuing calibration 
RRFs less than 0.05 for acetone. 
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Data Qualifier Definitions: 

u - Compound is considered nondetected as reported by the laboratory or was occupied as a blank 
contamination. 

UR - Compound was rejected due to various technical noncompliances. 

UJ - Nondetected results is qualified as estimated due to various technical noncompliances. 

J - Compound is considered to be preseni, but reported at an estimated value. 
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TO: 

FROM: GRETCHEN PHIPPS 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, DISSOLVED TAL METALS, 
LEAD AND CYANIDE _ 
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SAMPLES: 

Tetra Tech NUS 
.--7, 

INTERNAL CORRESPONDENCE 

PrrT09-6-059 

D. BRAYACk DATE: SEPTEMBER IO, 1998 

COPIES: DV FILE 

81 Aqueous / 

PAI-OI -SW-O01 
PAI-OI -SW-O01 D-F 
PAI-IBRB-QI .,. .r* 

101 Soil I 

PAI-Ol-SW-001-F 
PAI-OI -SW-A01 
@Al-l 5-RB-62 

:,.;., 

PAI-Ol-SW-001 D 
PAI-Ol-SW-AOI-F 

PAI-I 5-SD-003-01 _I.. 
q4-j !j-SS-003-01 ‘!‘ 
PAI-I 5-SS-006$1 

Overview 

The sample set for CT0 020, MCRD Pan-is Island, SDG UO6151, consists of six (6) aqueous 
environmental samples and ten (10) soil environmental samples. Two (2) rinsate blanks (PAI-15- 
RB-01 and PAI-15-RB-02) and two (2) field duplicate pairs (PAI-Ol-SW-001 I PSI-Ol-SW-001 and 
PAI-OI-SW-OOI-F I PAI-Ol-SW-OOlD-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-SD-003-01 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 (QA/QC) 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 6010A. Arsenic and lead analyses in the 
soil matrix and lead in the aqueous matrix were conducted according to SW 846 method 7060A. 
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 
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by Graphite Furnace Atomic Absorption (GFAA). Mercury analyses were conducted using cold 
vapor AA. 

The data was evaluated based on the following parameters: 

t 
l Data Completeness 
. 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 ona 
followina information: 

Holdina Time 

The holding time for Cyanide analyses affecting the soil matrix and sample PAI-15-RB-62 was 
exceeded by one (1) day. The nondetected results reported for Cyanide in the affected samples 
were qualified as estimated, “UJ”. 

Laboraton, Blank Analvses 

The following contaminants were detected in the laboratory method / preparation I rinsate blanks 
at the following maximum concentrations: 

Aluminum 
Arsenicc4) 
Barium(2) 
Barium(3) 
Beryllium 
Calcium 
Calcium(3) 
Chromium”) 
Copper 
Iron 
iron(3) 
Lead 
Leadt2e4) 
Magnesium 
Magnesium(3) 
Manganese . 
Potassium 
Potassium(‘) 
Selenium 
Sodium(3) 
Thallium 
Vanadium 
Zinc(2) 
Zinct3) 

Maximum Action 
Concentration Level (Soil) 
45.7pglL 22.85 mglkg 
4.3uglL NA 
0.480ugIL NA 
0.76 mg/kg 0.38 mg/kg 
0.3pglL 0.15 mglkg 
65.9uglL NA 
8.752 mglkg 43.76 mg/kg 
0.078 mglkg 0.39 mg/kg 
2.7ugIL 1.35 mglkg 
21 .Oug/L NA 
61144 mg/kg 30.72 mglkg 
2.8ugIL 1.4 mg/kg 
5.56OugIL NA 
48. I ug/L NA 
4.891 /.@L 24.46 mg/kg 
1.7ugIL 0.85 mg/kg 
120.3tlglL NA 
231 .OuglL 115.5 mglkg . 
2.6uglL 1.3 mglkg 
75.333 mglkg 377 mglkg 
2.1 ug/L 1.05 mg/kg 
1.9uglL 0.45 mg/kg 
11.22Oug/L NA 
0.631 mglkg 3.15 mg/kg 

Action 
Level (Aaueo@ 
229ug/L 
21.5pgIL 
2.4pgIL 
NA 
1.5uglL 
33OugIL 
NA 
NA 
i 3.5ugli 
105ugIL 
NA 
14.OuglL 
27.OuglL 
24 1 ug/L 
NA 
8.5ug.911. 
602uglL 
NA 
13.OJ.lglL 
NA 
10.5uglL 
4.5ugIL 
56.1 ug/L 
NA 
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W 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 hasbeen used to evaliuate the sample data for 
blank contamination. Sample aliquot, percent solids and dilution factors were taken into account 
when determining blank contamination. Positive results c 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 quality control samples are not qualified for field blank contamination. 

Notes 

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 I 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. 

“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).” 

gziL!-tL 
Tetra Tech NUS 
Gretchen A. Phipp 

,*. 
: 

@, 

-I 
>.. / 

L./ etra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 
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MCRD Parris Island 
SDG UO6151 

Table I- RECOMMENDATION SUMMARY 

Aluminum Al Magnesium A1 
Antimony Manganese A1 
Arsenic A’ Mercury 
Barium Nickel 
Beryllium A’ Potassium 
Cadmium Selenium A’ 
Calcium A’ Silver 
Chromium Sodium 
Cobalt Thallium 
Copper A’ Vanadium Al 
Cyanide J’ Zinc A’ 
Iron 
Lead A’ 
If the field is left blank, the qualifier is A - Accept data. 

A1 - 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. 
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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 
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SAMPLES: 

+ Tetra Tech NUS INTERNAL CORRESPONDENCE 
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GRETCHEN PHIPPS COPIES: DV FILE 

PAl+SW-OOlD PAI-OI-SW-A01 

,,PAI-IS-RB-82 =I-=~$ ., *. 

ORGANIC DATA VALIDATION- VOAFWOA ORGANIC& 
PESTICIDESIPCB’S AND PAH 
CT0 020, MCRD PARRlS ISLAND 
SDG uo6151 

6iAqueoust 

PAI-01-SW-001 
TB-061698 

1 O/Soils/ 

OVERVIEW . 

‘The sample set for CT0 020, MCRD Panis island, SDG UO615 1 consists of three (3) aqueous environmental 
samples ten (10) soil environmental samples. Two (2) rinsate blanks (PAI- S-RB-02 and PAI-15-RB-02 ) and 
one (1) trip blank (TB-061698 ) were included within this SDG. One (1) field duplicate pair (PAI- -SW-O0 1 

/ PAI-Ol-SW-OOID) was included within- this SDG. The following samples were analyzed for Target 
Compound List (TCL) volatile organic compounds: ‘PAI-Ol-SW-OOI, PAl-Ol-SW-OOlD, PAI-OI-SW-A01 

and PAI-061698. The following samples were analyzed for Target Compound List (TLC) semivolatile organic 
compounds: PAI-01-SW-001, PAl-Ol-SW-OOID, P&01-SW-AOI, PAI-IS-RB-02, PAI-15-SDOOl-01, 
PAI-15-SDOO2-01 and PAI-15SD-00301. The following samples were analyzed for Pesticides/PCB’s: PAI- 
15&D-001-01, PAI-15-SD-OO2-01, PAI-15-SD-OO3-01, PAI-OI-SW-001, PAI-OI-SW-OOlD, PAI-Ol-SW- 
A01 and PAI-15-RB-02. The following samples were analyzed for PCB’s: PAI-15-SS-OOl-01, PAl-15-SS 
002-01, PAI-15-SS-OO3-01, PAl-15-SS-OO4-01, PAI-15-SS-005-01, PAI-15-SS-OO6-01, PAI-l5-SS,-007-01 
and PAI-15-RB-01. The following samples were analyzed.for Polynuclear Aromatic Hydrocarbons (PAH): 
PAI-OI-SW-001, PAI-01-SW-OOlD, PAI-Ol;SW-AOI, PAI-15-RB-02, PAI-15-SD-001-01, PAI-15-SD002- 
01 and PAI-1%SD-OO3-01. 

The samples were collected by Teba Tech NUS on June 14, 15 and 16, 1998 and analyzed Recta 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 82608. Semivolatiles analyses were conducted using SW846 method 8270C. Pesticide 
analyses were conducted using SW846 method 8081A. PCB analyses were couducted using SW846 method 
8082. PAH analyses were conducted using SW 846 method ‘83 10. The data contained in this SDG were 
validated with regard to the following parameters: 

* Holding times 
Laboratory method and geld quality control blank results 

* Calibration Verifications (gross exceedances) 
+ . 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. 

J+--+-. .’ * 

Volatiles 

None. 

Semivolatiles 

None. 

Pesticides/PCB’s 

None. 

Polynuclear Aromatic Hydrocarbons 

The following compound was present in the laboratory method blank: 

Comnound Maximum Concentration 
Phenanthrene 0.059uglL 

Action Level 
O.Z95ug/L 

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 (PAI-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 
(PAI-I 5-RB-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 Prugtam Laboratory Quality 
Assurance Guide” (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 

“1 attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 

Gretchen Phipps 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Offtcer 

Attachments: 

I. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



PARRIS ISLAND 
6-Y 

SDG UO6151 

TABLE I- RECOMMENDATION SUMMARY 

Sample No. 
PAI-Ol-SW-001 
PAI-Ol-SW-OOID 
PAI-01-SW-A01 
TB-06 1698 
PAI-I 5-RB-02 
PAI-15-RB-01 
PAI-15-SD-001-01 
PAI- 15-SD-002-0 1 
PAI-15-SD003-01 
PAI-15-SS-001-01 
PAI-15-SS-002-Oi 
PAI- 15-SS-003-O 1 
PAI- 15-SS-004-O 1 
PAI-15-SS-005-01 
PAI- 15-SS-006-O 1 
PAI- 15-SS-007-O I 

VOA SVOA Pesticide PCB PAH 

A’ J’ 

If the field is left blank, the qualifier is A - Accept al1 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”. 
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PITT-OI-9-181 

TO: 

FROM: 

D,: BRAYACK 

GRETCHEN PHIPPS 

DATE: 

COPIES: 

MARCH $1999 

DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 
CT0 009 - PARRIS ISLAND 
SDG - 55680 

SAMPLES: 1 O/Soils/ 

PI-012-Ol(35) 
PI-013-02(39) 
PI-015B-Ol(44) 
PI-027-02(47) 

PI-012-02(36) PI-012-03(37) 
PI-014-03(42) PI-015A-Ol(43) 
PI-021-01 (45) PI-027-01 (46) 

l/Aqueous/ 

PCR03-121495 

The sample set for CT0 009, Parris Island, SDG 55680, consists of ten (10) soil environmental 
samples and one (1) rinsate blank (PI-R03-121495). 

The samples were analyzed for Target Analyte List (TAL) metals and cyanide. The samples were. 
collected by Tetra Tech NUS on December 13 and 14,1995 and analyzed by lnchape Testing 
Service Environmental Laboratories. Metals analyses were conducted using ILM03.0 
methodologies. 

The data was evaluated based on the following parameters: 
. 

* . Data Completeness 
* . Holding Times 
* . Calibration Verifications 

. Laboratory I Rinsate Blank Analyses 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based onthe 
followina information: 

Laboratory / Rinsate Blank Analyses: 

The following contaminants were found in the laboratory I rinsate blanks at the following maximum a 
concentrations: 
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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 entitles “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).” 

Tetra Tech NUS 
Gretchen A. PhiDDS 

&gz?/gf 
Joseph A. Samchuck 
Quality Control 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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Parris Island 
SDG 55680 

-’ Table I- RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

A’ 

A’ 

If the field is left blank, the qualifier is A - Accept data. ’ 

A’ - Accept data, but qualify result less than the blank action level as nondetected, 
“U”. 



0 R Tetra Tech NUS INTERNAL 
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CORRESPONDENCE 

TO: D. BRAYACK DATE: APRIL.l3,1999 

FROM: DANA PIETO cc: DV FILE 
REVISION I 

SUBJECT: ORGANIC DATA VALIDATION - TCL VOAs, SVOAs, & PESTlPCBs 
CT0 084, MCRD PARRIS ISLAND, SOUTH CAROLINA 
SDG 55680 

SAMPLES: Soils\VOC\SVOC\PESnPCB: 

PI-O12-01(35) 
PI-01 3-02(39) 
PI-01 5B-Ol(44) 
Pl-O27-02(47) 

PI-012-02(36) 
PI-014-03(42) 
PI-021-Ol(45) 

PI-012-03(37) 
PI-01 5A-Ol(43) 
PI-027-01 (46) 

Waters\VOC: 

PI-R03-121495’ PI-TO3-121495 

Waters\SVOC\PESnPCB: 

PI-R03-121495 

The sample set for the CT0 084, MCRD Parris Island, South Carolina, SDG 55680, consists of ten soil 
environmental samples, one rinse blank (designated R), and one trip blank (designated T). The 
environmental samples and the rinse blank were analyzed for Target Compound List (TCL) volatile, 
semivolatile, and pesticide/PCB organic compounds. The trip blank was analyzed for TCL volatile organic 
compounds only. 

The samples were collected by Tetra Tech NUS on December 13 and 14, 1995, and analyzed by lnchcape 
Testing Services. The volatile, semivolatile, and pesticide/PCB compounds were analyzed under Naval 
Facilities Engineering Service Center (NFESC). All sample analyses were conducted using the Contract 
Laboratory Program (CLP) Statement of work (SOW) OLM03.0 analytical and reporting protocols. 

The data were evaluated according to the following parameters: 

* . Holding times 
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* . Initial and continuing calibrations 
. Laboratory and field blank analyses 

l . Quantitative results 

The symbol (‘) indicates that quality control criteria were met for.this parameter. Problems’affecting data 
usability are discussed below. 

Volatiles 

All positive results reported at concentrations less than the Contract Required Quantitation Limit (CRQL) 
were qualified as estimated, (J). 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Aqueous Soil 
Maximum Action Action 

Compound Concentration m w 
Acetone 3.0 tlg/L 30 t.lg/L - 

Acetone 10 1.1sM - 100 pg/kg 
2-Butanone’ 2.0 /IgIL - 20 &kg 

*Maximum concentration found in the field quality control blank. 

Samples Affected: All. 

Sample aliquot, dilution factors, and percent solids were taken into consideration during the 
application of the action level. Positive results for acetone and 2-b&none reported at 
concentrations below the detection limit were replaced with revised detection limits and qualified as 
nondetects, (U). Positive results for acetone reported at concentrations above the detection limit 
were qualified as nondetects, (U). It should be noted that field quality control blanks are not qualified 
for field quality control blank contamination. 

Semivolatiles 

All positive results reported at concentrations less than the CRQL were qualified as estimated, (.I). 

The following semivolatile compounds were detected in the laboratory method blanks at the maximum 
concentrations indicated below: 

Aqueous Solid 
Maximum Action Action 

Compound Concentration m !A%4 
Bis(2ethylhexyl)phthalate 120 pg/kg - 1200 pg/kg 
Di-n-butylphthalate 80 Mb - 808 pg/kg 

J 



Pll-r-o2-g-043 

MEMO TO: 
DATE: 

D. BRAYACK 
APRIL 13,1999 

Samples Affected: All 

Sample aliquot, dilution factors, and percent solids were taken into consideration during the 
application of the action level. Positive results for bis(2ethylhexyl)phthalate and di-n-butylphthalate 
reported at concentrations below the detection limit were replaced with the revised detection limits 
and qualified as nondetects, (U). Positive results for bis(2ethylhexyl)phthalate and di-n- 
butylphthalate reported at concentrations above the detection limit were qualified as nondetects, (U). 

It should be noted that for purposes of quantitation, it was not possible for the laboratory to 
chromatographically separate benzo[b] and benzo[k] fluoranthene in samples Pl-O12-03(37), PI-021-01(45), 
PI-027-01(46), and Pl-O27-02(47). Therefore, the analytical results are reported as benzo[b]fluoranthene. 

Sample PI-01 2-Ol(35) was analyzed at a 3.3x dilution. 

Sample PI-012-03(37) was analyzed at a 1.2x dilution. 

Sample PI-014-03(42) was analyzed at a 10x dilution. 

Pesticides 

All positive results reported at concentrations less than the CRQL were qualified as estimated, (J). 

The following pesticide/PCB compounds were detected in the laboratory method and/or instrument blanks at 
the maximum concentrations indicated below: 

Solid 
Maximum Action 

Compound Concentration m 
Endosulfan I’ 0.092 pgs/L 15.3 pgikg 
alpha-Chlordane’ 0.084 pg/L 13.986 pglkg 
beta-BHC’ 0.20 pglL 33.3 pglkg 
Endosulfan II’ 0.14 pg/L 23.31 pg/kg 
Endosulfan sulfate’ 0.071 pglL 11.82 pg/kg 
4,4’-DDE’ 0.084 pg/L 13.986 pg/kg 
Heptachlor epoxide’ 0.046 pg/L 7.59 pglkg 
gammaGhlordane’ 0.097 pg/L 16.15 pglkg 
4,4’-DDD’ 0.16 pg/L 26.64 pg/kg 
Endrin aldehyde’ 0.24 PgiL 39.96 pglkg 

‘Maximum concentration found in the instrument blank. 

Samples Affected: All 

Sample aliquot, dilution factors, and percent solids were taken into consideration during the 
application of the action level. Positive results for Endosulfan I, alpha-Chlordane, beta-BHC, 
gamma-Chlordane, and 4,4’-DDD reported at concentrations below the detection limit were replaced 
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with the revised detection limits and qualified as nondetects, (U). Positive results for EEndosulfan I, 
alpha-Chlordane, beta-BHC, 4,4’-DDE, gamma-Chlordane, and 4,4’-DDD reported at concentrations 
above the detection limit were qualified as nondetects, (U). 

The laboratory states that Aroclor 1262 was identified in the pesticide/PCB method blank, yet the 
results were reported as Aroclor 1260. No action is warranted for this noncompliance because the 
associated samples did not contain any positive results. 

The surrogate percent recovery (%R) fell below 10% for tetrachloro-m-xylene and decachlorobiphenyl on 
both columns in sample PI-014-03(42). The sample was reanalyzed and the surrogates fell below the lower 
quality control limit, however they were greater than IO%, so the reanalysis was used for validation purposes. 
The reanalyzed sample was extracted outside of holding time, therefore, nondetected results were qualified 
as estimated, (UJ). 

The identification summary percent difference (%D) between columns exceeded 100% for 4.,4’-DDT and 
Dieldrin and exceeded the 25% quality control limit for Endrin in sample PI-012-Ol(35). Positive results for 
4,4’-DDT and Dieldrin were rejected (R). Positive results for Endrin were qualified as estimated, (J). 

The identification summary %D exceeded 100% for Heptachlor in sample PI-012-03(37). Positive results 
were rejected, (R). 

Aroclor 1254 exceeded the linear calibration range of the instrument in sample PI-012-01-(35). This sample 
was diluted ‘50~fold and reanalyzed. The dilution result for this compound only was transposed over to the 
original sample results and used in validation of this SDG. 

Sample PI-012-01 (35) was analyzed at a 15x dilution. 

Sample PI-027-01 (46) was analyzed at a 10x dilution. 

Executive Summay 

Laboratory Performance: The pesticide surrogate %R fell below 10% for tetrachloro-m-xylene and 
decachlorobiphenyl on both columns in sample PI-014-03(42). The pesticide identification summary 
exceeded 100% for 4,4’-DDT, Dieldrin, and Heptachlor and exceeded the 25% quality control limit for Endrin. 
Acetone was detected in the volatile laboratory method blanks. Bis(2ethyIhexyl)phthalate and di-n- 
butylphthalate were detected in the semivolatile laboratory method blanks. Aroclor 1260 was detected in the 
pesticide/PCB laboratory method blanks. Endosulfan I, alpha-Chlordane, beta-BHC, Endosulfan II, 
Endosulfan sulfate, 4,4’-DDE, Heptachlor epoxide, gamma-Chlordane, 4,4’-DDD, and Endrin aldehyde were 
detected in the pesticidelPCB instrument blanks. 

Other Factors Affecting Data Qualit3: 2-Butanone was detected in the volatile field quality control blanks. 



PIl-r-o2-9-043 

MEMO TO: D. BRAYACK 
DATE: APRIL 13,1999 

The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
“National Functional Guidelines for Organic Data Evaluation” ,and the NFESC Interim Guidance Document 
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).” 

Dana L. Pieto 

Tetra Tech NUS 
Data Validator 

Tetra Tech NUS 
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 
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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 

MSlMSD Noncompliance 

LCWLCSD Noncompliance 

Lab Duplicate imprecision 

Fiel,d 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 Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organic4 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pesticide/PCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r e 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-l I-9-086 

D. BRAYACK 

GRETCHEN PHIPPS 

DATE: 

COPIES: 

NOVEMBER 19,1999 

DV FILE 

ORGANIC DATA VALIDATION - VOLATILES, SEMNOLATILES, 
PESTICIDEWPCBS AND PAHS 
CT0 020 - MCRD PARRIS ISLAND 
SDG - UlO244 

S/Soil/ 

PAI-02-SB-02A-02 
PAI-02-SB-1 I-02 
PAI- 3C-SS-DU03-01 

PAI-OZSB-1 O-07 
PAI- 3C-SS-03-01 

B/Sediment/ 

PAI-05-SD-03-01 PAI- 1 -SD-02-01 
PAI- SD-DUO2 ’ 

UAqueousl 

TB-100599 TB-100699 

Overview 

The sample set for CT0 020, Parris Island, SDG U10244, consists of eight (8) soil/sediment 
environmental samples and two (2) rinsate blanks (T&l 00599 and TB-100699). Two (2) fiald 
duplicate pairs (PAI-13C-SS-O3-01 / PAI-13C-SS-DU03-01 and PAI-2%SD-02-01 / PAI-21-SD- 
DU02) were included within this SDG. 

All samples, with exception to samples PAI-21-SD-02-Oland PAI-2lSDiDU02 were analyzed for 
target compound list (TCL) volatile organ&. All soil/sediment samples, with exception to sample 
PAI-21-SD-DU02, were analyzed for TCL semivolatile organics. All soil samples were analyzed 
for pesticides and PCBs. Samples PAI-2%SD-02-01 and PAI-21-SD-DUO2 were analyzed ,for 
polynuclear aromatic hydrocarbons (PAHs). The samples were collected by Tetra Tech NUS on 
October 5 and 6,1999 and analyzed by Sevem Trent Laboratories Chicago. Volatile analyses 
were conducted using SW 846 method 82608. Semivolatile analyses were conducted using SW 
846 method 8270C. Pesticide analyses were conducted using SW 846 method 8081A. PCS 
analyses were conducted using SW 846 method 8082. PAH analyses were conducted using SW 
846 method 8310. 

The data was evaluated based on the following parameters: 
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* . Data Completeness 
* . Holding Times 

. Initial/Continuing Calibrations 

. Laboratory Method / Field Quality Control Blanks 

. Field Duplicate Results - 
l 

. Internal Standard Results 
* . Detection Limits 

* - All quality control criteria were met for this parameter. 

InitiallContinuinq Calibrations 

The initial calibrations RRFs for acetone and 2-butanone affecting the soil/sediment samples were 
~0.05. The nondetected results reported for acetone and 2-butanone in the affected samples 
were qualified as rejected, “UR”. 

The initial calibrations RRFs for acetone, 2-butanone and 2-hexanone affecting the aqueous 
samples were ~0.05. The nondetected results reported for acetone, 2-butanone and 2-hexanone 
were qualified as rejected, “UR”. 

Field Qualitv Control Blanks 

1 ,ZDichloroethene was present in TB-100599 at a concentration of 0.6pg/L. However, all results 
reported for 1,2dichloroethene were nondetected. Therefore, no validation action was required. 

Field Duplicate Results 

Field duplicate imprecision (>50%) was noted for 4,4-DDT in field duplicate.pair PAI-13C-SS-03-01 I 
PAI- 3C-SS-DU03-01. The positive and nondetected results reported for 4,4-DDT in the affected 
duplicate pair were qualified as estimated, “J” and ‘UJ”, respectively. 

Field duplicate imprecision (>50%) was noted for acenaphthene, benzo(b)flouranthene and pyrene in 
field duplicate pair PAI-21-SD-02-01 I PAI-21SD-DU02. The positive results reported for the above 
listed compounds in the affected duplicate pair were qualified as estimated, “J”. 

m 

1 ,CDioxane was not requested for analysis. However, the laboratory reported 1 ,rl-dioxane on the 
Form 1. It was removed from the electronic spreadsheets. 

Several tentatively identified compounds (TICS) were reported with the semivolatile samples and 
blanks. 

Pesticide analyses were conducted at a 10X dilution. 

Methylene chloride was present in several samples. It was not detected in the blanks. The raw 
data for the blanks was reviewed and methylene chloride was not present. This compound was 
not qualified since it was not present in any method or field quality control blanks. However, it is 
suspected to be a laboratory contaminant. 
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The Percent Solids in sample PAI-05-SD-03-01 were ~30%. Therefore, the reporting limits were 
elevated. The nondetected resultsreported for sample PAI-05-SD-03-01 were qualified as 
estimated, “UJ”. 

Samples 13C-SS-03-01 and 13-SS-DU03-01 were reanalyzed due to low internal standard 
recoveries. The reanalyses also had low internal standard recoveries. The original sample 
results were used for validation purposes for sample 13SS-DU03-01. The reanalyzed sample 
results were used for validation purposes for sample 13-SS-03-001 due to the presence of 
methylene chloride in the original sample results. 

Positive results less than the contract required quanitation limits (CRQLs) were qualified as 
estimated, “J”. 

Executive Summary 

Laboratory Performance: RRFs for acetone, 2-butanone and 2-hexanone were qO.05. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for several 
compounds. 

i 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Organic Review”, February 1994 and the NFESC document entitles “Navy Installation 
Restoration Laboratory Quality Assurance Guide.” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“1 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 

Quality Control Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the ‘Laboratory 
3. Append& C - Support Documentation 
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E.l Sample Calculations 
E.2 RAGS Part D Tables 
E.3 Supporting lnformatiori 
E.4 Toxicological Profiles for Chemicals of Concern 
E.5 Screening Levels for Essential Nutrients 
E.6 COPC Screening Using EPA Region IX PRGs 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: 
R. Juoin 

DATE: 
March 24, 1999 

PURPOSE: To estimate intaklcarcinogenic and n&carcinogenic 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 = 

dermally absorbed dose (mg/kg/day) 
absorbed dose per event (mg/cm2/event) 
skin surface area available for contact (cm2) 
event frequency (events/day) 
exposure duration (years). 
exposure frequency (days/year) 
body weight (kg) 
averaging time for carcinogens (days) 
averaging time for noncarcinogens (days) 

EQUATION: 

For Inorganics: 

DAevent = Mp) (GAv) (tevent) 

For Organics: 

If fevent < t*, then : DAevent =(2 Kp) (C,) (CF) 

If t event > t*, then: DAevent = (Kp)(Csw )(CF) 

Where: 

Kp = permeability coefficient from water (cm/hr) 
cw = concentration of chemical in water (mg/L) 
tevent = duration of event (hr/event) 
CF = conversion factor (0.001 Ucm3) 
t* = time it takes to reach steady-state (hour/event) 
T = lag time (hour/event) 
B = Bunge Model Constant (dimensionless) 

- 

t-i 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 
R. Jupin March 24, 1999 

/ 
EXAMPLE CALCULATION c(F DAevent for Chloroform 

ASSUMPTIONS: 

Kp = 8.9E-03 cmlhr / 

cw = 2.9E-3 mg/L 
tevent = 8 hrlevent 
CF = 1 .OE-03 Ucm3L/ 
T = 4.7E-01 hour/event/ 
t* = /’ 
B = 

If tevent < t’, then : DAevent = (2 Kp) (CM) WI 

. ( 

tevent 
If tevent > t*, then: DAevent = (KpNCs, NW ___ 

l+B 

J tevent > t*, therefore, 

DAevent = (8.9E-03 cm/hr)(2.9E-03 mg/L)(l E-03 L/cm3) x 
8 hours/(1 + 9.3E-03) + 2(4.7E-Ol)(l + 3 x 9.3E-3)/(1 + 9.3E-03) 

DAevent = 2.29E-7 mg/cm2-event 

RISK CALCULATIONS 

ASSUMPTIONS: 

A 
EV 
ED 
EF 
BW 
ATc 
ATnc 
CSFd 
RfDd 

2,490 cm2/day 
1 event/day 
1 years 
250 days/year 
70 kg 
25,550 days 
365 days 
3.1 E-02 (mg/kg-day)-’ (dermal cancer slope factor) 
2.OE-03 mg/kg-day (dermal reference dose) 
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CLIENT: 
- 

JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA. DEC. 1989 
BY: 
R. Jupin 

DATE: 
March 24, 1999 - 

EXAMPLE CALCULATION OF CARCINOGENIC RISKS for Chloroform 

DADc = (DAevent x Ax EV x ED x EF)/(BW x ATc) = carcinogenic dermally absorbed dose 
Carcinogenic Risk (ILCR) = DADc (mg-kg/day) x CSFd (mg/kg-day)-’ 

DADc = 2.29E-07 mg/cm2-event x 2,490 cm2 x 1 event/day x 250 days/year x 1 years 
70 kg x 25,550 days 

DADc = 7.98E-8 mglkg-day . A 

Cancer Risk (ILCR) = 7.98E-8 mg/kg-day x 3.1 E-02 (mg/kg-day)-’ A 

ILCR = 2SE-9 

EXAMPLE CALCULATION NONCARCINOGENIC HAZARD QUOTIENT for Chloroform 

DADnc = (DAevent x Ax EV x ED x EF)/(BW x ATnc) = noncarcinogenic dermally absorbed 
dose 
Hazard Quotient (HQ) = DADnc (mg-kg/day) / RfDd (mg/kg-day) 

DADnc = 2.29E-09 mg/cm2-event x 2,490 cm2 x 1 event/day x 250 days/year x Iyears 
70 kg x 365 days 

DADnc = 5.59E-06 mg/kg-day / 

Hazard Quotient (HQ) = 5.59E-06 mglkg-day / 2.OE-03 mglkg-day y 

HQ = 2.8E-03 / 

g-3 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 
R. Jupin March 24, 1999 

PURPOSE: To estimate inta K e, carcinogenic and n&carcinogenic risks from incidental ingestion 
of surface water by a construction worker. 

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 (mgfkg-day) 
exposure point concentration in surface water (ugfL) 
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 (mgfkg-day)-‘) 
oral noncarcinogenic reference dose (mg/kg-day) 

RISKS: 
Carcinogens = Intake (mg-kg/day) x CSFo (mg/kg-day)-’ 
Noncarcinogens = Intake (mg-kg/day) / RFDo (mgfkg-day) 

ASSUMPTIONS: 

cw 
CRsw 
CF 
ET 
EF 
ED 
BW 
ATc 
ATnc 
CSFo 
RfDo 

77 ug/L (bis(2-ethylhexyl)phthalate) 
0.01 L/day 
0.001 mgfug 
8 
250 days/year 
1 years 
70 kg 
25,550 days (70 x 365 days) - carcinogenic 
365 days (ED x 365 days) - noncarcinogenic 
1.4E-02 (mgfkg-day)-’ 
2.OE-02 mg/kg-day 
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CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
A 

MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
CONSTRUCTION WORKER 
BASED ON: 
USEPA, DEC. 1989 

DATE: 
March 24, 1999 - 

IEXc = 77 ug/L x 0.001 mg/ug x 0.01 L/hour x 8 hours/day 250 days/year x 1 year 
70 kg x 25,550 days 

IEXc = 8.61E-7 mgfkg-day 

ILCR = 8.61 E-7 mgfkg-day x 1.4E-02 (mgfkg-day)-’ = Incremental Lifetime Cancer Risk 

ILCR = 1.20E-8 

f-7 EXAMPLE NONCARCINOGENIC CALCULATION: 

IEXnc = 77 ug/L x 0.001 mgfug x 0.01 L/hour x 8 hours/day 21 days/year x 1 year 
70 kg x 365 days 

IEXnc = 6.03E-5 mg/kg-day 

HQ = 6.03 E-5 mgfkg-day f 2.OE-02 (mgfkg-day) = Hazard Quotient 

HQ = 3.OE-03 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: I, ““. 

CALCULATION OF INTAKE/RISK FROM INGESTION OF CONTAMINATED SHELLFISH 
RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 1989 
BY: DATE: 
R. Jupin April 15, 1999 

// 
PURPOSE: To estimate inta e, carcinogenic and n&carcinogenic risks from ingestion of 4: 
contaminated shellfish by a recreational user. 

EQUATION: 

IEX(mg/kg-day) = (Cf x IR x EF x ED x Fi x CF)/(BW x AT) 

Where: 
IEX = estimated exposure intake (mg/kg-day) 
Cf = exposure point concentration in shellfish (mglkg) 
IR = fish ingestion rate (mg/day 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
Fi =* fraction ingested from contaminated source (unitless) 
CF = conversion factor (1 .OE-6 kgfmg) .---A 

BW = body weight (kg) 
AT = averaging time (days) 
CSFo = oral carcinogenic slope factor (mg/kg-day)-‘) 
RfDo = oral noncarcinogenic reference dose (mg/kg-day) 

RISKS: 
ILCR (Carcinogens) = Intake (mg-kg/day) x CSFo (mgfkg-day)-’ 
HQ (Noncarcinogens) = Intake (mg-kg/day) / RFDo (mg/kg-day) 

ASSUMPTIONS: 
Cf = 0.0034 mg/kg (Benzo(a)pyrene equivalents for carcinogenic exposures) 
Cf = 1.6 mgfkg (Chromium VI for noncarcinogenic exposures) 
IR = 0.014 kg/meal 
EF = 240 days/year 
ED = 30 year 
Fi = 1.0 
ATc = 25,550 days (70 x 365 days) - carcinogenic 
ATnc = 2,190 days (ED x 365 days) - noncarcinogenic 
CSFo = 7.3E+OO (mg/kg-day)-’ (Benzo(a)pyrene) 
RfDo = 3.OE-03 mgfkgday (Chromium VI) 
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CLIENT: JOB NUMBER: 
MCRD PARRIS ISLAND SOUTH CAROLINA 7394 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF CONTAMINATED FISH 
RECREATIONAL USER 
BASED ON: 
USEPA, DEC. 1989 
BY: 
R. Jupin 

EXAMPLE CARClNOGENlt$,CALCULATION: 

IEXC = 0.0034 mgfkg x 0.014 (kg/meal) x 240 meals/year x 30 year x 1.0 
70 kg x 25,550 days 

IEXc = 1.9E-07 mg/kg-day 

ILCR = 1.9E-07 mgfkg-day x 7.3E+OO (mglkg-day)-’ = Incremental Lifetime Cancer Risk 

ILCR = 1.4E-06 

EXAMPLE NONCARCINOGENIC CALCULATION: 

IEXnc = 1.6 mgfkg x O.O14(kg/meal) x 240 meals/year x 30 year x 1 .O 
70 kg x 10,950 days 

IEXnc = 2.1 E-04 mgfkg-day 

HQ 

HQ 

= 2.1 E-04 mgfkg-day / 3.OE-03 (mg/kg-day) = Hazard Quotient 

= 7.OE-02 

E-7 
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TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 3 

Scenmio Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway 

:urrent/Future Surface Soil Surface Soil Surface Soil Construction Adult Ingestion On-Site Quant Construction workers may have contact with soil during excavation activities. 
Workers Dermal On-Site Quant 
Full-time Adult Ingestion On-Site None No full-time employees at Sites 2 and 15. 

Employees Dermal On-Site None 
Maintenance Adult Ingestion On-Site Quant Maintenance workers may have contact with soil during normal work activities. 

Workers Dermal On-Site Quant 
Military Adult Ingestion On-Site None No military personnel at Sites 2 and 15. 

Personnel Dermal On-Site None 
Trespassers Adolescents Ingestion On-Site None Access to site is restricted 

Dermal On-Site None 
Residents Child Ingestion On-Site Quant Site may be residential in the future. 

Dermal On-Site Quant 
Adult Ingestion On-Site Quant Site may be residential in the future. 

Dermal On-Site Quant 
Recreational Adolescents Ingestion On-Site None Recreational users do not have signifcant contact with surface soil at the site. 

User Dermal On-Site None 
Adult Ingestion On-Site None Recreational users do not have signifcant contact with surface soil at the site, 

Dermal On-Site None 
Air Surface Soil Surface Soil Construction Adult Inhalation On-site Quant Construction workers may be exposed to fugitive dust and volatile 

I I I Dermal On-Site Quant 
Adult Ingestion On-Site Quant Site may be residential in the future. 

Dermal On-Site Quant 
Air Subsurface Subsurface Construction Adult Inhalation On-site Quant Construction workers may be exposed to fugitive dust and volatile 

Soil Soil Workers emissions during construction activities. 
Residents Child Inhalation On-Site Quant Site may be residential in the future. 

Adult Inhalation On-Site Quant Site may be residential in the future. 

07/31/00 



Scenario 
Timeframe 

Sediment 

Exposure 
Medium 

TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 3 

EXpOSWfl 

Point 
Receptor Receptor 

Population Age 

Exposure 
Route 

On-Sfte/ 
Off-Site 

Type of 
Analysis 

Rationale for Selection or Exclusion 
of Exposure Pathway 

hallow Aquifer Construction 
Workers 
Full-time 

Employees 
Maintenance 

Workers 
Military 

Adult 

Adult 

Adult 

Adult 

Ingestion 
Dermal 

Ingestion 
Dermal 

Ingestion 
Dermal 

Ingestion 

On-Site None Groundwater is not used as a potable water supply at the base. 
On-Site f&ant Construction workers may contact groundwater during excavation activities. 
On-Site None No full-time employees at Sites 2 and 15. 
On-Site None 
On-Site None Groundwater is not used as a potable water supply at the base. 
On-Site None 
On-Site None Site is not used by military personnel. 

Recreational 
User 

Adolescents Inhalation 

Adult Inhalation 

On-Site 

On-Site 

None Recreational users are not exposed to groundwater. 

None Recreational users are not exposed to groundwater. 

Sediment Construction Adult Ingestion On-Site Quant Construction workers may contact sediment during construction activities. 
Workers Dermal On-Site Quant 
Full-time Adult Ingestion On-Site None No full-time employees at Sites 2 and 15. 

Employees Dermal On-Site None 
Maintenance Adult Ingestion On-Site Quant Maintenance workers may wntact sediment during normal work activities. 

Workers Dermal On-Site Quant 
Military Adult Ingestion On-Site None Site is not used by military personnel. 

Personnel Dermal On-Site None 
Trespassers Adolescents Ingestion On-Site None Access to base is restricted. 

Dermal On-Site None 
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TABLE 1 
SELECTION OF EXPOSURE PATHWAYS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 3 OF 3 

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion 

Timeframe Medium Point i Population Age Route Off-Site Analysis of Exposure Pathway _ 

Sediment Sediment Sediment Residents Child Ingestion On-Site Quant Site may be residential in the future. 

Dermal On-Site Quant 
Adult Ingestion On-Site Quant Site may be residential in the future. 

Dermal On-Site @ant 
Recreational Adolescents Ingestion On-Site None Exposures to surface waler will neglect exposures to sediment. 

User Dermal On-Site None 
Adult Ingestion On-Site None Exposures to surface water will neglect exposures to sediment. 

Dermal On-Site None 

Surface Water Surface Water Surface Water Construction Adult Ingestion On-Site Quant Construction workers may contact surface water during construction actfvltles. 
Workers Dermal On-Site Quant 
Full-time Adult Ingestion On-Site None No full-time employees at Sites 2 and 15. 

Employees Dermal On-Site None 
Maintenance Adult Ingestion On-Site None Maintenance workers do not contact surface water. 

Workers Dermal On-Site None 
Military Adult Ingestion On-Site None Site is not used by military personnel. 

Personnel Dermal On-Site None 
Trespassers Adolescents Ingestion On-Site None Access to base is restricted. 

Dermal On-Site None 
Residents Child Ingestion On-Site Quant Site may be residential in the future. 

Dermal On-Site Quant 
Adult Ingestion On-Site Quant Site may be residential in the future. 

Dermal On-Site Quant 
Recreational Adolescents Ingestion On-Site Quant Recreational users may contact surface water while wading. 

User Dermal On-Site Quant 
Adult Ingestion On-Site Quant Recreational users may contact surface water while wading. 

_ Fish 
Dermal On-Site Quant 

Surface Water Surface Water Recreational Adult Ingestion On-Site Quant Recreational user may harvest shellfish in off-site surface water. 
User 



TABLE 2.1 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTfAL CONCERN 

MCRD PARAIS ISLAND. SOUTH CAROLINA 

PAGE 1 OF 2 

Scenario Timeframe: CurrenVFutwe 

Exposure Point: Site 2 - Borrow Pit Landffll 

CAS 

Number 

Chemical 
(11 (1) (2) (3) 

Minimum Mtnimum Madmum Maximum Units LOXtfMl Detection Range 01 Concentraticm Background Screening 

Ouafifier Corwntratton Qualifier of Maximum Frequency Detection Used fw value Toxicity Value 

concentration Limits Screening 

7440-47-3 Chromium VI 3.5 7.5 m@g PAI-02.SSOO7-01 6I6 N/A 7.5 6.2 23 N NIA N/A 36 BSL 

7440-46-4 cobalt 0.03 0.19 mgkg PAt-02.SS-OW01 Y6 0.04 0.19 0.36 470 N N/A N/A N/A BSL , BKG’ 

7440-50-8 Copper 1.1 1.7 mpkg PAI-02-SS-005-01 2f8 0.36. 0.75 1.7 1.5 310 N N/A N/A N/A BSL 

743943.6 km 362 1930 mgkg PAI-02.%X04-01 8/8 NIA 1930 3920 2300 N N/A N/A N/A BSL. BKG 

7439-92-l Lead 1.7 5.7 mgkg PAf-02.SS-W-01 Y8 2.6 - 5.2 5.7 12.5 400 (8) N/A N/A NIA BSL. BKG 

743946.5 Magnesium 53.1 174 m@g PAI-02-SS-O04-01 Y8 63.7.236 174 515 N/A N/A N/b N/A NUT, BKG 

7434s5 ManQsnesa 2.6 56.1 m&g PAI-O2-SS-004-01 6/8 1.8-36 58.1 129 160 N N/A N!A N/A BSL. BKG 
7467-94-7 Mercury 0.03 0.05 mgkg PAI-02-SS-006-01, Y6 0.02 - 0.03 0.05 0.11 2.3(9) N N!A WA 2 BSL. BKG 

PAI-0%SS-004-01, 
PAI-02.SS-OX-01 

7440-02-O Nickel 1.2 1.2 mg&g PAI-02.SStX?4-01 l/6 0.05~0.41 1.2 1.6 160 N N/A N/A 130 BSL. BKG 

7440-09-7 Potasium 67.8 102 m@g PAI-02-SS-035-01 7J8 47.8 - 67.5 102 313 NIA N/A N/A N/A NUT, BKG 

776.2-49-2 Selenium 0.18 0.18 mgRg PAI-02.SS-004-01 l/8 0.19-0.24 0.16 0.29 39 N NIA N/A 5 BSL. BKG 

744&23-5 Sodium 169 2100 m&g PAI-02.SS-007-01 6’6 432.606 2100 241 NIA N/A N/A 1 N!A NUT 

7440-62-2 Vanadium 1.4 4.1 mgkg PAI-02-SS-004.01 W6 N/A 4.1 4.6 55 N N/A NIA 1 6000 BSL.BKG 

7440666 Zinc 1.2 2.3 m@g PAt-02.SS-CXJI-01 3/6 0.92 - 3.2 2.3 4.9 2300 N N/A N/A 12ce.l BSL. BKG 

- . 

‘I 
.' 07/31/00 
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TABLE 2 1 

OCCURRENCE, OISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

PAGE 2 OF 2 

Exposure Point: Site 2 _ Borrow Pit Landfill 

(1) (1) 
CAS Chemical Minimum Minimum Maximum Maximum Units LC.%lUOtl 

NUlllbef Qualifier Concentration Cluafifier of Maximum 

concentration 

Notes: 

(I) Minimumlmadmum detected catvxntratica. 

(2) Background value for inwgcmics is two times the mean concentrab’on. 

(3) USEPA Region It1 Risk-Based Concentration TaMe. Apil 13.2wO. (Cancer benchmark value = 1 E-06, fit = 0.1) 

(4) USEPA Soil Screening Level Guidance: Technical Background Dwument. May !99S. 

Limits screening VdUl3 

PQbmtfsl 

ARAFVtBC 

SCWX 

Definitions: N/A = Not Applicable 

SQL = Sample Quantttatton Limit 

COPC = Chemical of Potential Concern 

ARAFVBC = Applicable or Relevant and Appropriate RequtremenVTo Be Considered 

J = Estimated Value 

C = Carctnogenk 

N = NonCarcinogenic 

+i 

‘1 

(5) USEPA Soil Screening Levef Guidance: Technical S&ground Document. May 1936 @ased on a DAF [Dilutionat Atienuatton Fear] of 20) 

(6) RationaleCodas Selection Reason: Above scrmling Levels (ASL) 

Deletion Reason: Sackgrcund Levels (EKG) 

NO Tomity tnfwmation (NTX) 

Essential Nutrient (NUT) 

eekw Screening Level (esL) 
(7) No value available therefore the value for naphthalene is used based on similar chemkat0olamlogtcal characteristics. 

(9) OSWER screening level. 

(9) value for mercuric chloride. 

07/31/00 



TABLE 2.2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

PAGE t OF 2 

Scenario Timeframe: CunenVFuture 

Exposure Point: Site 2 - Bwow Pit Landfill 

Chemical 
(1) (1) (2) 

Minimum Minlmvm Maximum Maximum Units LOCHIOn Detection Range of Com;entration Background 

Quatifttr Concentration Guafifier of Maximum Frequency Detection Used for Value 

Concentration Limits Scpning 

(3) 
l- 

Screening 

Toxicity Value 

w 

cciltaminant 

D&ttOfl 

a Selection 

7440-47-3 Chromium VI 3.5 7.5 mgk PAI-0%SS-007-01 8/8 N/A 7.5 6.20 270 N N/A N/A NO esL 
744c46-4 cdxlu 0.03 6.19 mglkg PAI-02.SS-WI-01 6/E 0.04 0.19 0.360 N/A N/A WA NO BKG 

7440-50-9 Cqww 1.1 1.7 mg/kg PAI-02-SS-005-01 2/6 0.36 0 75 - 1.7 1.50 NIA N/A N/A NO NTX 

7439-89-6 llml 362 1930 rn@Q PAI-02.SS-W-01 YE N/A 1930 3920 N/A NIA N/A NO BKG 

mfl$ 7439-92-l Lead 1.7 5.7 PAI-02-SS-CX?4-01 YE 2.6 _ 5.2 5.7 12.5 N/A WA N/A NO NTX 

7439.965 Magnesium 53.1 174 m@ PAI-02-SS-004-01 Y6 63.7 - 236 174 515 N/A N/A NIA NO BKG 

7439-96-5 Manganese 2.6 58.1 m@g PAI-02.SS-004-01 6’6 1.6-3.6 56.1 129 N/A NIA N/A NO BKG 
7487-94-7 Mercury 0.03 0.05 m@g PAI-02-SS-006-01, Y6 0.02 _ 0.03 0.05 0.11 10 N/A NIA NO BSL, BKG 

PAI-02-SS-004-01, 
PAI-02.SS-001-01 

744C-02-O Nickel 1.2 1.2 mg&g PAI-%?-SS-004-01 116 0.05 - 0.41 1.2 1.6 13003 N NIA N/A NO BSL. EKG 

7440.09-7 Potassium 67.6 102 mgkg PAI-02.SS-W5-01 2I6 47.8. 07.5 102 313 N/A N/A N/A NO NUT, BKG 

778249.2 Selenium 0.16 0.16 mg@ PAI-02.SS-W4-01 l/8 0.19-0.24 0.18 0.29 N/A WA N/A NO BKG 

7440-23-5 Sodium 189’ 2100 m@ PAI-0%SS-007-01 YE 432-606 2100 241 N/A N/A N/A NO NUT 

744062-2 Vanadium 1.4 4.1 m&j PAI-02.SS-004-01 8’8 N/A 4.1 4.9 NIA NIA NIA , No BKG 

744066-6 Zinc 1.2 2.3 mglk PAW!-SS-W-01 W3 0.92. 3.2 2.3 4.9 N/A N/A NIA NO EKG 

. . 

.> 

' 07/31/00 

.j 



Scenario Timeframe CurrenVFuture 

Exposure Point: Site 2 _ Borrow Pit Landfill 

‘) 
Minimum 

Qualifier 

TABLE 2.2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGEZOF2 

(1) 
Madnium Maximum Units LDcatfMl 

Cowxmtraticn Ctuatifier of Maximum 

Concentration 

Notes: 

(1) MinimunVmtimum detected cowentratkil. 

(2) Backgnxlnd value for inotganks is two times the mean conutntrattcm. 

(3) USEPA soil Swening Level Guidance: Technical Backgrwnd Document. May 1996. 

(4) RationaleCodes Selection Reason: Above screening Levels (ASL) 

Deletion Reason: Background Levels @KG) 

No Toxklty Infamatkm (NTX) 

Essential Nub-lent (NUT) 

Below Screening Level (BSL) 

(2) (3) 
Detection Range of Coocentration Background screening Potential Potentfal COPC Rationale for (4) 

FWZtlWW Detection Used for value Toxtcity Value ARAfWBC ARAFVtBC Flag cwlt0mklant 

Limits screenklg Value SGUCe D&ttOn 

(x Setaction 

Detiniticns: N/A = Not Appliiabte 

SQL = Sample Quantitatfon Limit 

COPC = Chemical of Potential Concern 

ARAWTBC = Apptkabfe M Relevant and Appropriate RequiremenVTo Be Considered 

J = Estimated Value 

G = Carctnqtenk 

N = NowCarcinogenk 

07/31/00 



TABLE 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE I OF 2 

Scenario Timeframe: CurrenVFuture 

CAS 

Number 

Chemkat 
(II (1) (2) (3) 

Minimum Mlninwm Maximum Maximum Units Location Detection Range of ConcentratJo” Background Screening 

Qualifier Concentraticm Qualifier of Maximum Frequency Detection Used fw Value Toxicity Vatue 

concentratkn Limits screening 

Volatile Organic COmpOUndS 

67-64-t Acetone 

67-3 Chloralcfm 

108-W-3 Tduene 

I 

J 0.17 J mglkg PAI-02.SS-OX-01 2n 0.02~0.16 0.17 NIA 16 N N/A NIA NO esL 

J 0.018 mgkg PAI-02-SS-004.01 6’6 o.w7. o.wa 0.018 N/A 0.6 N/A NIA NO BSL 

J 0.003 J rng&a PAI-02.SS-WI-01 II8 0.006 - 0.008 o.w3 N/A 12 N/A N/A NO BSL 

0.0017-0.022 0.0013 N/A 12wO N NIA N/A NO BSL 

WA 5 -C NIA N/A NO est. 
BSL 

PAI-02.SS-WI-01 

1.2 1.2 rn@g PAI-02.SS-W4-01 l/8 0.05 0.41 - 1.2 1.8 130 N/A N/A NO 7440-02-O Nkket BSL. BKG 

87.6 102 mgkg PAI-02-SS-005.01 2/8 47.8. 67.5 102 313 N/A N/A N/A NO 7440-W-7 Potassium NUT, BKG 

7%?.49-2 Selenium 
0.18 0.18 rn@kg PAI-02.SS-004-01 l/6 0.19 0.24 - 0.18 0.29 5 N/A N/A NO BSL. BKG 

Sodium 189 2100 ma/kg PAI-02-SS-007-01 6/8 432-606 2100 241 N/A N/A N/A NO NUT 744&23-5 

N N/A N/A NO 7440.62-2 Vanadium 1.4 4.1 m@g PAI-02.SS-W-l-01 .Y8 NIA 4.1 4.6 6OW BSL. EKG 

7440.666 Zim 1.2 2.3 “$&kg PAt-02.ss-WI-OI ’ 2J6 0.92.3.2 2.3 4.9 12WO N N/A N/A’ NO ESL. f3KG 

“\ 

2 
> 

‘X 07/31/00 
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TABLE 2.3 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

PAGE 2 OF 2 

Scenario Timeframe: Curre&uture 

Exposure Potnt: Site 2 -Borrow Pit Landfill 

I 

CAS 

Number 

Chemkal 
(1) (1) (2) 

Minimum Minimum Maximum Madmum Unik Location Detection Range of Concentration Background 

Qualifier Concentration Qualifter of Maximum Frequency Detection Used fcf Value 

Concentration Limits Screening 

(31 
Screening 

Toxicity Value 

Notes: 

(1) Minimumlmtimum detected concentration. 

(2) Background value for inwganks is two tin& the mea” concentration. 

Definitions: N/A = Not Applicable 

SQL = Sample Quantttatton Ltmit 

(3) USEPA soil Screening Level Guidance: Technical Background Document. May 1996. (Based on a DAF (Dilutional Attenuation Factor] of 20) 

(4) RaUonaleCodes Selection Reason: Above Screening Levels (ASL) 

Deletion Reason: Background Levels @KG) 

No Toxkity lnfwmatfon (NTX) 

Essential Nutrient (NUT) 

ealow Screening Level (BSL) 

(6) No value available therefwe the value for naphthalane is usad based on similar chemtcat0oxkofogicaI characteristtcs. 

OSWER screening level. (6) 

COPC = Chemkxl of Potential Concern 

ARARAEC = Applicable or Relevant and Appropriate RequtramanVTo Eta Considered 

J = Estimated Vafue 

C = Carcinogenic 

N = Non-Carclncgenk 

07/31/00 



TABLE 2.4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timekane: Currenfiuture 

CAS 

‘Number 

Chemical 
(1) (1) (2) (3) 

Minimum Minimum Maximum Maximum Units LOCdtiGil Detection Range of ConcentratiaI Background Screening Potential Potential COPC Rationale for (4) 

Oualifier Cotwentration Qualifier of Maximum Frequency Detection Used for value Toxicity Value ARAWTBC ARARITBC F&Q Contaminant 

Concentration Limits Screening value SCUPX Deletion 

or Selection 
I 

Pas 

11097-69-l Aroclor-1254 1996 Data 0.024 J 0.024 J IWQI 0156 l/2 1 0.038- 0.092 1 0.024 N/A 0.32 C N/A EUA NO BSL 

Metals 

7439-92-l Lead 1996 Data I 4 1 15 Img/kQl 01% 2lz N/A 15 12.5 I 4W(5) NIA NIA NO ESL 

7439-92-l Lead 199’3 Data 4 18.4 lmQ,kQl PAI-15-SS-07-01 1 7I7 1 NIA 18.4 12.5 400 (5) N/A NIA NO BSL 

Notes: 

(1) MinimunJmaximum detected concentration Definitions: NIA = Not Applicable 

(2) Backgrwnd vafue for inorganics is two times the mean concentration. SQL = Sample Quantitation Limit 

(3) USEPA Region Ill Risk-Based Concentration TaMe. April 13! 2OC0. (Cancer benchmark value = lE-06, HI = 0.1) COPC = Chemical of Potential Caem 

(4) RationaleCodes Selectti Reason: Above Screening Levels (ASL) ARAwBC = Applicable or Relevant and Appropriate RequiretwIVTO Be COnSidered 

Deletion Reason: BaCkground Levels (BKG) J = Estimated Value 

\ NO Toxicity Information (NTX) 

Essential Nutrient (NUT) 

-tJ 
Below Screening Level (BSL) 

(5) OSWER screening level. 

C = Carcinogenic 

N = Non-Carcinogenic 

~’ 07/31/00 
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TABLE 2.5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe. CurrentiFuture 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Expasure Point: Site 15 -Did Roads 

CAS 

Number 

Chemical 
(1) (1) 

Minimum Minimum Maximum Maximum Units Location 

Qualifier Concentration Qualifier of Maximum 

Concentration 

Concentration 

Used for 

Screening 

PCBS 

11097-69-l Arwlwl254 1996 Data 0.024 J 0.024 J I~Ql 0156 l/2 0.036 - 0.082 0.024 N/A N/A NIA N/A NO NTX 

7439-92-1 Lead 1996 Data 4 1 I 15 1 lmglkgl 0158 1 2l2 1 WA 1 15 1 12.5 1 NIA 1 N/A 1 WA 1 NO NTX 

7439-92-l Lead 1996 Data I 4 18.4 l”lQkQj PAI-15-SS-07-01 ( 7/7 1 N/A 16.4 12.5 N/A N/A N/A NO NTX 

Notes: 

(1) MinimurWnaximum detected ccwsntration. Definitions: N/A = Not Appticable 

(2) Backgrwndvalue fwinorganics is two times the mean concentration. SQL = Sample Quantitation Limit , 

(3) USEPA Soil Screening Level Guidance: Technical BaCkgrOund Document. May 1996. COPC = Chemical of Potential Concern 

(4) RationaleCodes Selection Reason: Above Screening Levels (ASL) ARAWBC = ANcable or Relevant and Appropdate RequirementlTo f3e Gmsidsred 

Deletion Reason: Backgrcwd Levels (BKG) J = Estimated Value 

\ NO Toxicity Information (NTX) C = Carcinogenic 

- Essential Nutrient (NUT) N = Non-Carcinogenic 

00 Below Screening Level (BSL) 

07/31/00 



TABLE 2.6 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenarfo Timeframe: CurrenVFuture 31 
CAS 

Number 

(1) (1) 
Minimum Minimum Maximum Maximum Units Location Detection 

Quafifier Ccncentra!io” Oualifier of Maximum Frequency 

Concentration 

(3) 
Screening Potential 

Toxtcity Value ARAfWBC 

Value 

PCBs 

11097-69-l Aroclor-1254 1996 Data 0.024 J 0.024 J mm 015B 1R 0.036 - 0.082 0.024 NIA NIA N/A N/A NO NTX 

Metals 

7439-92-l Lead 1996 Data I 4 I 15 m@Q 0158 1 2R N/A 15 12.5 NIA N/A N/A NO NTX 

7439-92-l Lead 1996 Data 4 la.4 jmf&Ql PAI-15.SS-07-01 1 717 1 N/A 16.4 12.5 N/A 1 N/A 1 NIA NO NTX 

Notes: 

(1) MinimunVmaximum detected concentration. Definitions: N/A = Not Applicable 

(2) BaCkQrWnd value lor inorganics iS two times the mea” concentration. SQL = Sample Quantitation Limit 

(3) USEPA soil Screening Level Guidance: Technical Background Document. May 1996. (Based on a DAF [Dilutional Attenuation Factor] of 20) COPC = Chemical of Potential Concern 

(4) RationaleCodes Selection Reason: Above Screening Levels (ASL) ARARITBC = AppticaMe or Relevant and Appropriate RequiremenVTo Be Considered 

Deletion Reason: Beckgrwnd Levefs (BKG) ’ J = Estimated Vafue 

NO Tokkii lnfon’natfon (NTX) C = Carcinogenic 

Essential Nutrient (NUT) N = Non-Carcinogenic 

Below Screening Level (BSL) 



Scenario Tim%frame: Currentbture 

Exposure Point: Site 2 - Bwrow Pit Landfill 

CAS 

Number 

Chemkal 

L-- Volatile Organic Compounds 

TABLE 2.7 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUM CAROLINA 

PAGE 1 OF 2 

(1) (1) 
Minimum Mlnlmum Mtimum Mtimum Units LoC&iOn Detectton Range of Concentration 

Qualifier Conwntratfon Qualifier of Maximum Frequency Detection Used for 

Concentration Limits Screening 

(2) 
Backgrdund 

Value 



TABLE 2.7 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Scenario Timeframe: CurrenVFuture 

Exposure Point. Site 2 _ Borrow Pit Landfill 

CAS 

Number 

Chew 
(1) (1) 

Minimum Minimum Maximum Maximum Units LoCatiOn 

Qualifier Concentration Quafilter of Maximum 

Concentration 

Notes: 

(1) Mlnimurdmaxlmum detected concentration 

(2) Background value for inwganics is two times the mean concentration 

(3) USEPA Rsgion III Risk-Basxzd Concentration Table. Apfil 13,2ooO. (Cancer benchmarkvalue = lE-06, HI = 0.1) 

(4) RationaleCodes Selecson Reason: Above Screening Levels (ASL) 

Dsletkm Reason: Backgrwnd Levels @KG) 

No Tomlty lnfwmation (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

(5) No value availsbte therefore the value for naphthalena is used based on similar chemicaVtoxicotogical characteristics. 

(6) NO hexavelent chromium was detscted therefore total chrcmlum is evalauted as trivalent chrcmlum. 

(7) OSWER screening level. 

(6) Value lcf mercuric chlwkts 

DeteCtion 

Frequency 

(2) (3) 
Range of Concentration Background Screening Potential Potsnw COPC Rationale for (4) 

Detection Used for Value Toxicity Value ARARftBC ARARQC Flag Co”ta”li”ant 

Limits Screening Value Source Dew3” 

or Selection 

Definitions: N/A = Not Applicable 

SQL = Sample Quantitation Limit 

COPC = Chemical of Potential COnCam 

ARARTBC = AppticaMe or Relevant and Appropriate Requirementrro Be COnsidered 

J = Estimated Value 

C ii Carcinogenic 

N =No”Garcinogenk 

. 

L 07/31/00 
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TABLE 2.8 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

PAGEtOF2. 

Scenario Timeframe: CurrenwFuture 

Exposure Point: Site 15. Dirt Roads 

CAS 

Number 

Chemical Minimum (‘I Minimum Maximum (‘1 Maximum Units Location Detection Range 01 Concentration Background (*I USEPA (3) Potential Potential COPC 

Ctualifter ConCB”tffdiO” Qualifier 01 Maximum Frequency Detection Used for Value REGION Ill ARAWTBC ARAIWEC Flag 

concentration Limits Screening RBC value SWPX 

Contaminant 

m 

Semlvoietll* orge”lc CompaJ”ds 

56-55-3 Benzo(e)anthracene 

5032-a Benzo(a)pymne 

205-99-2 Benzo(b)Ruoranthene 

191-24-2 Benzcjg,h.i)perylene 

207-o&9 Benzo(k)ltuwantiene 

t 17-81-7 Eis(2-Eth~he~)phtJmlele 

21801-S Chrysene 

2W44.0 Fluorantheno 

86-73-7 Fl~orene 

193-39-5 Indendl,2,3cd)pymne 

85-01-a Phenanthrene 

129-00-0 Pymne 

0.015 0.015 u@‘kg PAI-15-SD03.01 l/3 0.006~ 0.011 0.015 N/A a70 C N/A N/A NO BSL 

0.012 0.012 u&g PAI-I 5-SD.03.01 l/3 o.w6 0.011 - 0.012 N/A a7 C N/A N/A NO BSL 

0.0038 0.033 ue/kg PAI-15SLXO3-01 2/3 0.0344 0.033 N/A a70 c WA N/A NO BSL 

0.013 0.013 @kg PAI-15.SC-03-01 l/3 0.0095 - 0.018 0.013 N/A ‘6ocm (5) N/A NIA NO BSL 

0.012 0.012 W,kQ PAI-15.SD03.01 l/3 0.0324 _ o.oa4 0.012 N/A a700 c NIA NIA NO BSL 

0.28 0.28 u@kg PAI-15-W-02-01 II3 0.44 0.66 - 0.28 N/A 46Guo c NIA N/A NO BSL 

0.011 J 0.028 u@g PAI-15.SW3-01 3’3 N/A 0.026 N/A 67ooo c N/A N/A NO BSL 

0.0093 0.034 @kg PAI-15-SD03-01 2/3 0.011 0.034 N/A 3loooO N N/A NIA NO BSL 

0.013 0.013 ug’kg PAI-lbSD-M-01 113 0.017 - 0.022 0.013 N/A 3iMMo N, N/A N/A NO BSL 

0.013 0.046 Uglkg PAI-I 5-SD-02-01 Z?,3 0.011 0.046 N/A a70 c N/A N/A NO BSL 

0.0031 0.014 @kg PAI- 5..SD-02-01 2/3 O.w88 0.014 WA lMKMo(!$ N N/A N/A NO BSL 

0.026 0.028 ug/kg PAI-15.W-03-01 113 0.012 - 0.022 0.028 N/A 23OCrJO N N/A N/A NO BSL 

744o-02-o Nickel 1.5 6.5 1 mgkg PAI- 5.SD-03.01 2/3 0.11 6.5 5.95 160 N WA NIA NO BSL 

744o.09.7 Potassium 205 2560 m@g PAI-15.SD03-01 3/3 N/A 2560 3190 NIA N/A N/A NO NUT, EKG 

744&23-5 Sodium 2040 10200 mmg PAI-15.W-03-01 33 N/A 10209 19110 N/A WA N/A NO NUT, EKG 

7440-62-2 Vanadium 2.3 37.4 mgMa PAI-15.SW3-01 Y3 WA 37.4 49.6 55 N N/A WA NO BSL, EKG 

\ 7440666 zinc 12.9 32.3 m@g PAI-15.W-03-01 2/3 1.9 32.3 45.0 2300 N NIA N/A NO BSL. BKG 

07/3 1 /oo 



TABLE 2.8 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Scenario Timeframe: Current/Future 

CAS Char&al Minimum (‘I Minimum Maximum (I) Maximum Units LoC@Ml Detection Range cl Concentration Background (2) 

N”“lbW Ouafifier concentretica Qualifier of Maximum Frequency Detection Used for Value 

Ccncentretion Llmfts Screening 

Notes: Definilicns: N/A = Not Awfiiebfe 

(1) Mlnim”mlmadmum detected wncentretion. SQL r Sample Quantiteficn Limit 

(2) Backgrwnd value for incrpanics is two times the mean cavxntrfdton. COPC = Chemical cl Potential Concern 

:_ 
Reticnefe fcr (4) 27 CC+lb3”li”~I 

Deleuchl 

or sr3tection 

(3) USEPA Region Ill Risk-Based Ccncantraticn Table. Afxif 13,2ooO. (Cancer benchmark vdue = 1 E-06. HI = 0.1) 

(4) ReticnefeCodes Selecticn Reason: Above Screening Levels (ASL) 

Daletlcn Reason: Background Levels @KG) 

No Tadcity Infcfmetton (NTX) 

EssentiB1 Nut-tent (NUT) 

Below Screening Level (BSL) 

(5) No velue waiftie therefore the velue 1~ naphthabe is used based cn similar chemicafbxicolcgicaf characteristics. 

(6) No hexevelent chromium was detected therelo~e total chrcmkim is evafauted as trh’alent chromium. 

(7) OSWER screening level. 

ARARrTBC = A&cable w Relevant and Aaxcpdete RequiremenVTc Be Considered 

J = Estimated Value 

C = Carcincgenic 

N D Non-Carcincgatc 

1 07/31/00 



Scenario Timeframe: Current/Future 

/~~e~~~~cundweter 

Exposure Point: Site 2 -Borrow Pit Landfill 

TABLE 2.9 

OCCURRENCE, DISTRIBUTION AND SRECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

I I CAS I I (‘I 
ChemkeJ Minimum Minimum Meximum (‘) ( Madmum j UniU( Lccetlon 1 Detecticn 1 1 ( Renge of Ccnamtreticn Background (‘) ( Screening (3) ( Pctriiat 1 PctentM 1 CtFC~Ridim.le tc% (4) ( 

Number 

Vdetife Organic Compounds 

67-64-l Acetone 1.6 

Ouafifiir Ccncentreticn Qualifier of Maximum Frequency Detectiw Used for Value Tcxicify Value ARAR/TBC ARARI-BC Flag Contaminant 

Ccwentreticn Limlk Screening Vd”R Source Deletion 

or Sefwticn 

J 1 3.3 J “M- PAt-02.GW-04-01 2l3 5 3.3 NIA 370 N N/A N/A No BSL 

N 1 N/A 1 NIA 1 No 1 BSL 

C I a0 (5) MCL ASL 

74-37-3 Chfcrcmethane 0.35 1 1 0.35 PAI-0%GW-03.Ol-AVG l/5 1 0.35 1 N/A 1.5 Cl N/A 1 N/A NO 1 BSL 

Semivcfetife Organic Ccmpcunda 

PAI-0%GW-01-01, 

117-61-7 @.is(2-Etf&4hexyi)phthafete 1 J 1 J “en. PAI-O%GW-02-01, PAI-02-GW-04-01. 3/5 5 1 N/A 4.6 C 6 MCL No BSL 
PAI-02.GW-05-01 > 

64-66-2 Dlethyi Phthafete 1 J 1 J “gR PAI-02~GW-05.01 l/5 5 1 N/A 2900 N N/A N/A NC BSL “, 

fncrganks - Unfiltered 

7440-w-7 Potassium 

7440-23-5 Sodium 

245ooO 

5Q9Orxm 

“ti PAI-02.GW-04.01 415 558 245Mx) N/A N/A N/A NIA No NUT 

“an. PAI-02.GW-04.01 6l5 N/A 5990000 

, I&, PAI-02-GW-CQ-01 , 2J5 , 1.6-16 , 16 , 

7440X6-6 Zinc 5.5 1 13.3 1 “& PAf-02.GW-02.01 1 2!4 1 4.1-33.4 1 13.3 NIA 1100 N 1 50X SMCL 1 No 1 BSL 

Notes: 

(1) Minimum/maximum detected ccixentreticn. Definitions: N/A = Not ApplicaMe 

(2) Beckgrcund value for lnwganks Is two times the mean ccrwntreticn SQL = Sample Ouantiteticn Limit 

(3) tiSEPA Region III Risk-Based Concentration T&fe. April 13.2OW. (Cancer benchmarkvalue - lE-06. HI = 0.1) COPC = Chemical of Potential Concern 

(4) ReticoafeCcdes SdecUcn Reasan: 

odStlt3~ Aem: 

Above Screening Levels (ASL) 

NC Tczddtf infcrmeucn (NTXj 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

(5) Value is for total trihafcmethanes. 

ARA!+TBC = Appfiiable cr Relevant and Appropriate RequirementrTc Be Ccnsidered 

MCL = Federaf Maximum Contaminant Level 

SMCL = Secondary Maximum Contaminant Level 

J = Estimated Value 

C = Carcinogenic 

N = Ncn-Carcincgenk Shading indicates chemical was retained as e COPC. 

07/31/00 



TABLE 2.10 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISlAND, SOUTH CAROLINA 

CAS Chemical 

NUmbef 

Vofatile Organic Compounds 

6764-l Acetone 

127-164 Tetrachlcrcethene 

(1) (1) (2) (3) 
Minimum Minimum Maximum Maximum Units Location Detection Range of Concentration BackQrWnd Screening COPC Raticnafefor (4) 

Qualifier Ccncentretfcn Qualifier of Maximum Frequency Detection Used for ValUE Toxicity Vafue Flag Contaminant 

Ccmcentratiorf Limits Screening Deletion 

or Selection 

0.6 J 0.6 J ug/L PAI-OZ-SW-002-W 2/2 N/A 0.6 NIA 370(5) N 1 No BSL 

0.3 J 0.3 J ugn. PAI-02-SW-002-00 it4 0.5 0.3 N/A 0.8 No BSL 

Semivofatile Organic Compounds 

14 1 77 u@L PAI-C2-SW-001.00 274 10 77 44.6 ASL 

0.074 J 0.16 u& PAI-02SW-bC4-00 2/4 0.097 _ 0.0!36 0.16 NIA 73(5.6) N No BSL 

Notes: 

(1) MinimunJmaximum detected concentration. 

(2) Backgroundvafue for incrganics is two times the mean ccmcentration. 

(3) Criteria as pubfished in FR 63:66354-66364 unless otherwise noted. 

Definitions: N/A = Not Applicable 

SQL = Sample Quantitaticn Limit 

COPC = Chemical of Potential Concern 

(4) Rett0ndaCcdes Belection Reason: Above Screening Levels (ASL) 

Deletion Reason: No Toxicity fnformation (NTX) 

Essential Nutrient (NUT) ’ 

Below Screening Level (BSL) 

(5) Water quality criteria not available EPA Regiwl Ill RBC for tap water ingestion used (Cancer benchmark value = 1 E-6, HI = 0.1). 

(6) No value availabfe therefore the value for naphthafene is used based on similar chemicafAoxicolo&af CharaCteristicS. 

Shading indicates chemical was retained as a COPC. 

ARAR’TBC = Applicable or Relevant end Appropriate RequiremenVTo Be Consider 

MCL = Federal Maximum Contaminant Level 

SMCL = Secondary Maximum Contaminant Level 

J = Estimated Value 

C = Carcinogenic 

N = Non-Carcinogenic 

‘2 07/31/00 

i 



TABLE 2.11 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTtAL CONCERN 

MCRD PARRIS ISLAND, SOUM CAROLINA 

Scenario Timeframe: CurrenVFuture 

Exposure Point: Site 2 _ Bwrow Pit Landfill 

CAS 

Number 

11) (1) (2) 
Minimum Minimum Maximum Maximum Units LCCBtb” Detection Range ot Concentration Baokgrwnd 

Quatiiier Concentration Qualifier of Maximum Frequency Detection Used fof VdUO 

Co”ia”tratio” Limits screening 

Volatile Organic Compounds 

7509.2 Melhyiene Chkxide 0.009 0.003 
PAI-02.SB-02A.02 

m@g PAI-02.SB.10.07 ZJ3 0.009 0.009 N/A 65 C NA NA NO BSL 

Notes: 

(1) Minimum/maximum detected cowentration. 

(2) Etackgrwnd values presented for inorgantcs is two tknes the mea” co”ce”tratto”. 

(3) USEPA Region Ill Risk-Based Concentration Tab&a, April 13.2030. (Cawxr benchmark value = lE-06. HI = 0.1) 

(4) RationaleCodes Selectto” RBBFM~: Ahove Screening Levels (ASL) 

Deletion Reason: Background Levels (BKG) 

No Todcit Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (ESL) 

(5) The valence state of chromium was not deteremined in the an&stS tierefwe 

(6) OSWER screening level. 

DBfintlions: N/A = Not Appliabie 

SQL = Sample Ouantttatton Limit 

COPC = Chemical of Potential Concern 

ARAFvTBC = AppttcaMe of Relevant and ~opriate RequkemenVTo Be Constdered 

J = Estimated Value 

c = Card”oge”lc 

N = Non-Carcinogenic 

07/31/00 



TABLE 2.12 

OCCURRENCE, DISTRIBUTION AN,, SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: CunenVFuture 11 
Exposure Point: Site 2 _ Borrow Pit Landfill I 

CAS 

Number 

Chemical 
(1) (1) (2) (3) 

Minimum Minimum Maximum MaxImum Units LCCBtk%l Detection Range of Concentration Background Screening POtentid Potential COPC Raticilalelw (41 

Gualiiier Concentration Qualifier of Maximum Frequency Detectiw Used fw vatue ToxMy Value ARAWTBC ARAFMBC Flag Contamtnant 

concentration Limits SW3C3”i”Q VdtJe SCUPX D&UW 

0T Selection 

Volatile OrQanic ccinpounds 

75-09-2 MethyfeneChloride 
PAI-WSB-02A-02 

mog PAI-@SB-W-07 2J3 O.OQS 0.00?2 N/A 13 C NA NA NO BSL 

-I- Notes: 

(1) MinimunVmiuimum detected concentration. 

(2) Background values presented for inorganlcs is two timeS the mean concentration. 

(3) USEPA Soil %redtQ Level Guidance: Technical Backgrwnd DoartWnt. May 1996 

(4) Ration&Cc&s Selection Reascn: Above Screening Levels (ASL) 

Deletion Reason: Backgrcund Levels (BKG) 

No Toxicity Information (NTX) 

Essential Nubient (NUT) 

Below ScreaninQ Level (BSL) 

j c 

Definitions: N/A = Not Applicable 

SQL = Sample Quantitation Limil 

COPC = Chemical of Potential Concern 

ARARIlBC = Apptlcable M Relevant and Appropriate RequkementAo Be Consk!%red 

J = Estimated Value 

C = Carcinogenic 

N = Non-Carcinogenic 

\07/31/00 

/ 



TABLE 2.13 

OCCURRENCE. DlSTRlBUTfON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

MCRD PARRIS ISLAND, S0LrTt-l CAROLINA 

Scenario Timeframe: CurrenVFuture 

Exposure Point: Site 2 . Borrow Pit Landfill 

CAS 

Number 

Chemkaf MinimUm (t) Minimum Maximum (1) Maxtmum Units LOCatiOn Detection Range of Cowentratbn Background (2) US EPA (3) Potentfat Potential COPC Rauonafefw (4) 
Oualiffer Ccmxntratfcm Qualifter of Maximum Frequency Detection Used for Value SSL ARAWTBC ARAR’TBC Flag Cmteminant 

Concentration Limits Screening Soil to Value SOWX DebtfOn 

Groundwater w Selection 

75-09-2 Methyfene Chloride 0.039 PAI-02.SB-lo-07 

lnwganks 

7429-90-5 Aluminum 1250 2660 mglkg PACM-S&IO-07 3l3 N/A 28% 7270 7600 N NA NA NO BSL, BKG 

744039-3 Barium 4 11.4 m&g PAI-02.SB-1 l-C2 3i3 NIA 11.4 23.6 550 N NA NA NO BSL, BKG 

7440-70-2 Cekium 64.3 150 mglkg PAI-02.SE-02A-02 2/3 43.4 150 766 N/A NA NA NO NUT, BKG 

744047.3 Chromium 2.5 5.6 mglkg PAI&?-SE-IO-07 3/3 N/A 5.6 6.23 23 (7) N NA NA NO BSL. BKG 
7440-50-6 Copfmr 0.21 0.53 mflg PAI-02-SB-1 l-02 3/3 N/A 0.53 1.52 310 N NA NA NO BSL. BKG 

.., 
,.l_ ..a 

7439-69-6 Iron 265 337 m!#kg PAI-02.SB-MA-02 3/3 N/A 337 3920 23W N NA NA NO BSL. BKG 
x 

7439-92-1 Lead 0.99 3.1 mgr*g PAC02.SB-1007 
3/3 N/A 3.1 12.5 400 (6) NA NA 

$ 
NO BSL, BKG 

7439-96-5 Magnesium 57.7 90.9 mglkg PAW%SB-02A-02 2/3 26.3 90.9 515 N/A NA NA NO NUT, BKG 

7439-96-5 Manganese 4.2 4.2 m@g PAI-02.SB-IO.07 i/3 1.4-1.5 4.2 129 160 N NA NA NO BSL, BKG 

7440-09-7 Potassium 29.2 41.9 mrJkg PAI-02.SB-02A-02 3l3 N/A 41.9 313 NIA NA NA NO NUT, BKG 

744066-6 Zinc 1.2 1.5 mgIkg PAI-02.SB-OZA.02 3/3 N/A 1.5 9.70 2300 N NA NA NO BSL. BKG 

Notes: 

(1) Minimumlmadmum detected cwtcentration. 

(2) Background values presented for inorganks is two times the mean conce.ntration. 

(3) USEPA Soil Screening Level Guidance: Technical Backgrwnd Dccurnent. May 1996. (Based on a DAF [Dilutional Attenuation Factor] of 20) 

(4) RaU~laleCodes Selectkm Reason: Above Screening Levels (ASL) 

Deletion Reason: Background Levels (BKG) 

No Toxicity Information (NTX) 

EssentiaJ Nukient (NUT) 

B&w Screening Level (BSL) 

Definitions: NIA = Not ApplicaMe 

SQL = Sample c)uantltaCcm Limit 

COPC = Chemical of Potential Concern 

ARAWfBC = Applicable or Relevant and Appropriate RequlremenvTo Be Cwsidered 

J = Estfmated Value 

C = Carcinogenic 

N = Non-Carcincgenk 

07/31/00 
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TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRO PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Groundwater 

Exposure Point: Site 2 - Borrow Pit Landfill 

I I 
Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Qualifier Units 

Units 

Detected 

Concentration 

Chloroform ug/L 2.9 (1) 2.9 

Arsenic w- 1.32 (1) 1.5 

Iron m- 3750 (1) 8370 

Manganese U!M- 120 (1). 187 

Thallium WL 10 (1) 18 

Notes: 

(1) - Not enough samples to calculate an UCL or to perform the Shapiro-Wilk W Test. 

.: 

Medium Medium 

EPC EPC 

Value Statistic 

2.9 Max 

1.5 Max 

8370 Max 

187 Max 

18 Max 

Medium 

EPC 

Rationale 

(1) 

(1) 

(1) 

(1) 

(1) 

Medium 

EPC 

Value 

N/A 

N/A 

N/A 

N/A 

N/A 

Medium Medium 

EPC EPC 

Statistic Rationale 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 1 

Chemical 

of 

Potential 

Concern 



TABLE 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

Chemical Chemical 

of of 

Potential Potential 

Concern Concern 

Units Units 

fjGyzqy 
Notes: 

Mean 

45.5 

3.65 

35% UCL 01 

Normal 

Maximum 

Detected 

Concentration 

77 

5.9 

(1) - Not enough samples to calculate an UCL or to perform the Shapiro-Wilk W Test. 

Maximum 

Qualifier 

EPC 

Units 

W- 

UgR 

Reasonable Maximum Exposure Central Tendency 

Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

77 Max (1) N/A N/A N/A 

5.9 Max (1) N/A N/A N/A 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 2 - Borrow Pit Landfill 

’ IReceptor Age: Adult / 

Receptor Population: Construction Workers 

Exposure Routt 

Dermal 

Parameter 
Code 

Parameter Definition 

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 Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

(1) - Refer to supporting text in Section 6.2. 

I 
(2) - 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: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

EPA Region 4, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletiin No. 3 

mg/cm2event 

cm2 

events/day 

hours/event 

days/year 

years 

kg 

days 

days 

RME 
Value 

See Text (1) 
2490 (2) 

1 (2) 
8 EPA, 1989 

250 EPA, 1995 

1 (2) 
70 EPA, 1993 

25,550 .EPA, 1989 

365 EPA, 1989 

RME 
Rationale/ 
Reference 

CT 
Value 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CT 
Rationale/ 
Reference 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Intake Equation/ 
Model Name 

Dermally Absorbed Dose (mg/kg/day) 

DAevent x EV x EF x ED x SA 
= 

BWxAT 

See text for calculation of DAevent. 

> 

. . 
f ) 



TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Construction Workers 

Receptor Age: Adult 

ixposure Route Parameter Parameter Definition RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cw Chemical Concentration in Water U!#- See Table 3.2 See Table 3.2 N/A N/A Intake @g&g/day) = 

CR Contact Rate L/hour 0.01 EPA, 1995 N/A N/A CW x CR x CF x ET x EF x ED 

CF Conversion factor w/m9 0.001 -_ N/A N/A BW x AT 

ET Exposure Time hours/event 8 (1) N/A N/A 

EF Exposure Frequency events/year 250 EPA, 1995 N/A 1 N/A 

ED Exposure Duration years 1 (1) N/A N/A 

BW Body Weight kg 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-Canser) days 365 EPA, 1989 N/A N/A 

Dermal DAevent Absorbed dose per event mgIcm2event See Text (2) N/A N/A Dermally Absorbed Dose (mg/kg/day) 

SA Skin Surface Available for Contact Cm2 2499 (1) N/A N/A DAevent x EV x EF x ED x SA 

EV Event Frequency events/day 1 (1) N/A N/A = BWxAT 

ET Exposure Time hours/event 8 EPA, 1989 N/A N/A 

EF Exposure Frequency days/year 250 EPA, 1995 N/A N/A 

ED Exposure Duration years 1 (1) N/A N/A See text for calculation of DAevent. 

BW Body Weight kg 70 EPA, 1993 N/A N/A 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 N/A N/A 

AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 N/A N/A 

Notes: 

(1) - Professional judgement. 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPAf540/1-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

EPA Region 4, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletiin No. 3. 



TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

IReceptor Age: Adult 1 

Receptor Populatfon: Adolescent Recreatronal Users 

xposure Rout1 

Ingestion 

Dermaf 

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 Absorbed dose 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) 

Notes: 

(1) - Professional judgement. 

(2) - Refer to supporting text. 

Sources: 

USn 
L/hour 

u9/m9 
hours/event 

events/year 

years 

kg 

days 

days 

mgIcm2-event 

Cm2 

events/day 

hours/event 

days/year 

years 

kg 

days 

davs 

RME 

Value 

See Table 3.2 

0.01 

0.901 

2.6 

45 

10 

45 

25550 

3650 

See Text 

5700 

1 

2.6 

45 

IO 

45 

25,550 

3,650 

RME 

Rationale/ 

Reference 

See Table 3.2 

EPA, 1995 

__ 

EPA, 1989 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1989 

(2) 

(1) 

(1) 

EPA, 1989 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1989 

CT 

Value 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

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 Region 4. 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletiin No. 3. 

1 

CT 

Rationale/ 

Reference 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A ’ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Intake Equation/ 

Model Name 

Intake @g/kg/day) = 

CW x CR x CF x ET x EF x ED 

BW x AT 

Dermally Absorbed Dose (m&g/day) 

DAevent x EV x EF x ED x SA 
= 

BWxAT 

;ee text for calculation of DAevent 

?7/31 too 

? 



TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Recreational Users 

Receptor Age: Adult 

xposure Rout ‘arameter 

Code 

Parameter Definition RME 

Value 

cw Chemical Concentration in Water UM- See Table 3.2 

CR Contact Rate Lihour 0.01 

CF Conversion factor uglmg 0.001 

ET Exposure Time hours/event 2.6 

EF Exposure Frequency events/year 45 

ED Exposure Duration years 6 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25550 

AT-N Averaging Time (Non-Cancer) days 2190 

DAevent Absorbed dose per event mg/cm2-event See Text 

SA Skin Surface Available for Contact Cm2 5700 

EV Event Frequency events/day 1 

ET Exposure Time hours/event 2.6 

EF Exposure Frequency days/year 45 

ED Exposure Duration years 6 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25,550 

AT-N Averaging Time (Non-Cancer) days 2,190 

RME 

Rationale/ 

Reference 

See Table 3.2 

EPA, 1995 

-- 

EPA, 1989 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1989 

(2) 
(1) 

(1) 

EPA, 1989 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1989 

CT 

Value 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CT 

Rationale/ 

Reference 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A ’ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Intake Equation/ 

Mddel Name 

Intake (rng/kg!day) = 

CW x CR x CF x ET x EF x EO 
BW x AT 

Dermally Absorbed Dose (mg/kg/day) 

DAevent x EV x EF x ED x SA 

BWxAT 

;ee text for calculation of DAevent. 

Notes: 

(1) - Professional judgement. 

(2) - Refer +r, ~mvl~?j~g tee. .1 llrr- 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/54O/l-89/002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

EPA Region 4. 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletiin No. 3. 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Shellfish 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Recreational Users 

Receptor Age: Adult 

3 I ‘arameter 

code 

Parameter Definition RME 

Value 

Cfish Chemical Concentration in fish wM See Text 

IR FisWshellfish ingestion rate 0.014 kg/day 
FI Fraction ingested from source unitless 1 

EF Exposure Frequency day/year 240 

ED Exposure Duration years 30 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25550 

AT-N Averaging Time (Non-Cancer) days 10950 

Notes: 

(1) - Length of shellfish harvesting season. 

RME 

Rationale/ 

Reference 

See Text 

Site-Specific 

Value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Sources: 

U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA540/1-89/002. 

U.S. EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.. 

U.S. EPA Region 4. 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletin No. 3 

US. EPA, 1997. Exposure Factors Handbook. Volume 2. 

Site-Specific 

Rationale/ 

Reference 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Intake Equationl 

Model Name 

Intake (mg/kg/cfay) = 

Cfish x IR x FI x EF x ED 

BW x AT 



TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

xposure Rout’ 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Child Resident 

Receptor Age: Child 

‘arameter 
Code 

Parameter Definition 

cw Chemical Concentration in Water UN- 

IR Ingestion Rate L/day 

Conversion factor udmg 

EF Exposure Frequency events/year 

ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N Averaging Time (Non-Cancer) days 

DAevent Absorbed dose per event mg/cm2-event 

SA Skin Surface Available for Contact cm2 

EV Event Frequency events/day 

ET Exposure Time hours/event 

EF Exposure Frequency days/year 

ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N Averaging Time (Non-Cancer) days 

Notes: 

(1) - Professional judgement. 

Sources: 

RME 
Value 

See Table 3.1 

1 

0.001 

350 

6 

15 

25550 

2190 

See Text 

6600 

1 

0.25 

350 

6 

15 

25,550 

2190 

RME 
Rationale/ 
Reference 

See Table 3.1 

EPA, 1995 

__ 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text 

EPA, 1997 

EPA, 1997 

EPA, 1997 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1909 

CT 
Value 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CT 
Rationale/ 
Reference 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Intake Equation/ 
Model Name 

Intake (mg/kg/day) = 

CW x IR x CF x EF x ED 

BW x AT 

Dermally Absorbed Dose (mgIkg/day) 

DAevent x EV x EF x ED x SA 

BWxAT 

ee text for calculation of DAevent. 

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 Region 4, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletiin No. 3. 



TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Child Resident 

Receptor Age: Child 

rposure Route Parameter Parameter Definition RME RME CT CT intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cw Chemical Concentration in Water WL See Table 3.2 See Table 3.2 N/A N/A Intake (mg/kglday) = 

CR Contact Rate Uhour 0.05 EPA, 1995 N/A N/A CW x CR x CF x ET x EF x ED 
BW x AT 

Conversion factor W-4 0.001 - - N/A N/A 

ET Exposure Time hours/event 2.6 EPA, 1989 N/A N/A 

EF Exposure Frequency events/year 45 EPA, 1995 N/A N/A 

ED Exposure Duration years 6 EPA, 1995 N/A N/A . 

Dermal 

BW Body Weight kg 15 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 2190 EPA, 1989 N/A N/A 

DAevent Absorbed dose per event mg/cm2-event See Text See Text N/A N/A Dermally Absorbed Dose (mg/kg/day) 

SA Skin Surface Available for Contact cm2 2000 (1) N/A N/A DAevent x EV x EF x ED x SA 

EV Event Frequency events/day 1 (1) N/A N/A = BWxAT 

ET Exposure Time hours/event 2.6 EPA, 1989 N/A N/A 

EF Exposure Frequency days/year 45 EPA, 1995 N/A N/A 

ED Exposure Duration years 6 EPA, 1995 N/A N/A See text for calculation of DAevent. 

BW Body Weight kg 15 EPA, 1993 N/A N/A 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 N/A N/A 

AT-N Averaging Time (Non-Cancer) days 2190 EPA, 1989 N/A N/A 

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: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA Region 4, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletfin No. 3. 
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TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Resident 

Receptor Age: Adult 

‘xposure Rout’ 

Ingestion 

Dermal 

‘arameter 
Code 

Parameter Definition RME 
Value 

cw Chemical Concentration in Water UN- See Table 3.1 

IR Ingestion Rate L/day 2 

Conversion factor W-w 0.001 

EF Exposure Frequency events/year 350 

ED Exposure Duration years 24 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25550 

AT-N Averaging Time (Non-Cancer) days 8760 

DAevent Absorbed dose per event mg/cm2-event See Text 

SA Skin Surface Available for Contact cm2 18000 

EV Event Frequency events/day 1 

ET Exposure Time. hours/event 0.25 

EF Exposure Frequency days/year 350 

ED Exposure Duration years 24 

BW Body Weight kg 70 

AT-C Averaging Time (Cancer) days 25,550 

AT-N _ Averaging Time (Non-Cancer) days 8760 

(1) - Professional judgement. 

Sources: 

RME 
Rationale/ 
Reference 

See Table 3.1 

EPA, 1995 

_- 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1989 

See Text 

EPA, 1997 

EPA, 1997 

EPA, 1997 

EPA, 1995 

EPA, 1995 

EPA, 1993 

EPA, 1989 

EPA, 1989 

CT 
Value 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

CT 
Rationale/ 
Reference 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Intake Equation/ 
Model Name 

ntake (mg/kg/day) = 

ZW x IR x CF x EF x ED 

BW x AT 

lermally Absorbed Dose (mg/kg/day) 

DAevent x EV x EF x ED x SA 

BWxAT 

?e text for calculation of DAevent. 

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 Region 4, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletiin No. 3 

07/31/00 



TABLE 4.9 
\ 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Residents 

Receptor Age: Adult 

:xposure Route Parameter Parameter Definition RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water uglL See Table 3.2 See Table 3.2 N/A N/A Intake (mg/kg/day) = 

CR Contact Rate L/hour 0.01 EPA, 1995 N/A N/A CW x CR x CF x ET x EF x ED 

Conversion factor Km!3 0.001 -- N/A N/A BW x AT 

ET Exposure Time hours/event 2.8 EPA, 1989 N/A N/A 

EF Exposure Frequency events/year 45 EPA, 1995 N/A N/A 

‘ED Exposure Duration years 24 EPA, 1995 N/A N/A, 

BW Body Weight kg 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 8760 EPA, 1989 N/A N/A 

Dem-ral DAevent Absorbed dose per event mg/cm2-event See Text See Text N/A N/A Dermally Absorbed Dose (mg/kg/day) 

SA Skin Surface Available for Contact cm2 5700 (1) N/A N/A DAevent x EV x EF x ED x SA 

EV Event Frequency events/day 1 (1) N/A N/A = BWxAT 

ET Exposure Time hours/event 2.6 EPA, 1989 N/A N/A 

EF Exposure Frequency days/year 45 EPA, 1995 N/A N/A 

ED Exposure Duration years 24 EPA, 1995 N/A N/A See text for calculation of DAevent. 

BW Body Weight kg 70 EPA, 1993 N/A N/A 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 N/A N/A 

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 N/A N/A 

Notes: 

(1) - Professional judgement.. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/!%O/l-891002. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA Region 4, 1995: Supplement Guidance to RAGS: Region 4 Bulletins. Exposure Assessment Human Health Risk Assessment Bulletiin No. 3. 

~,7l31lOO 
i ,’ 



TABLE 5.1 

NON-CANCER TOXICITY DATA -- ORAVDERMAL 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

Chemical 

of Potential 

Concern 

vocs 

Chloroform 

svocs 

Bis(2-ethylhexyl)phthaiate 

Chronic/ 

Subchronic 

Chronic 

Chronic 

Oral RfD Oral RfD Oral lo Demral Adjusted Units Primary Combined Sources of RR): Dates of RR): 

Value Units Adjustment Factor (1) Dermal Target Uncertainty/Modifying Target Organ Target Organ (3) 

ROD (2) Organ Factors (MMIDDIYY) 

1 .OE-02 mg/kglday 20% 2.OE-03 mglkglday Liver I 1000 I IRIS 07/26/66 

2.OE-02 WWW 19% 3.6E-03 mglkglday Liver I 1000 I IRIS 07/26/00 

lnorganics 

Arsenic Chronic 3.OE-04 MWday 41% 1.2E-04 mglkglday Skin 3 IRIS 07/28/00 

Iron Chronic 3.OE-01 mg/kg/day 15% 4.5E-02 mg/kg/day Liver N/A EPAlll 04/13/00 

Manganese Chronic 2.OE-02 m~lkg/day 4% 6.OE-04 mg/kg/day CNS 1 IRIS 07/26/06 

Thallium Chronic 7.OE-05 mglkg/day 15% l.lE-05 mglkgiday Liver, Blood N/A EPAIII 04/13&O 

Notes; 

(1) - USEPA Region IV, February26.1996. 

(2) - RfDdennal = RfDoral x Oral to Denal Adjustment Factor 

(3) For IRIS values date that IRIS was searched. 

i 

For HEAST values, provide the date of HEAST. 

For EPAIII, date of RBC Table. 

6 N/A = Not Applicable f 
,; 
.;s 



TABLE 6.1 

CANCER TOXICITY DATA -- ORAUDERMAL 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical 

of Potential 

Concern 

Oral Cancer Slope Factor Units Weight of Evidence/ 

1. Cancer Guideline 

Description 

Source Date (3) 

(MfWDDiYY) 

vocs 
Chloroform 

svocs 

Bis(2ethylhexyl)phthalate 

-’ 6.1 E-03 I 20% I 3.1 E-02 1 (mglkglday) 1 82 I IRIS 07l26lOO 

I 1.4E-02 19% 7.4E-02 1 OWWday) -’ 1 82 IRIS 07l28lOO 

lnorganics 

Arsenic 

Iron 

Manganese 

Thallium 

15E+OO 41% 

N/A 15% 

N/A 4% 

N/A 15% 

3.7E+OO 

N/A 

N/A 

N/A 

bwWdw) -’ 

(mglkglday) -’ 

OWWW) -’ 

(mg/kg/day) -’ 

A IRIS 07/28/00 

N/A N/A N/A 

D N/A N/A 

N/A. N/A N/A 

Notes: 

h-r IRIS = Integrated Risk Information System EPA Group: 
1 

HEAST= Health Effects Assessment Summary Tables A - Human carcinogen 
. 

. 

(1) - USEPA Region IV, February 26,1996. 

(2) - CSFdermal = CSForal/Oral to Dermal Adjustment Factor. 

(3) - For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

Weight of Evidence: 

Known/Likely 

Cannot be Determined 

Not Likely 



TABLE 7.1 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Exposure Medium: Groundwater 

Site 2 . Borrow Pit Landfill 

Receptor Population: Construction Workers 

Receptor Age: Adult I 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference 

Dose Units 
Exposure 

I 

Chemical Medium 

Route of Potential EPC 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1 

Reference 

Concentratiin 

Hazard 

Quotient 

Reference 

Concentration 

N/A 

N/A 

N/A 

NIA 

N/A 

Concern Value 

2.9 

1.5 

6370 

167 

16 

4.3G06 mglkglday 2.OE-03 

2.9E-07 mglkglday 1.2E-04 

1.6E-03 mglkglday 4.5E-02 

3.6E-05 mglkglday 6.OE-04 

3.5E-06 mgfkglday i.iE-05 

w&tW 
mgikglday 

Total szard Inde) cross All Exposure 
;: 

wWdaY 
mglkglday 

(1 j Specify Medium-Specffkc (M) or Route-Specffic (R) EPC selected’for hazard calculation. 

(2) Specify if subchronic. 

-r. 

ro 

1.’ 

7/31/00 



Route 

EPC 

Ingestion 

Demral 

Bis(2-ethylhexyl)phthalate 

(Total) 

B&(2-ethylhexyl)phthalate 

77 UgR 77 

77 UslL 77 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify tf subchronic. 

TABLE 7.2 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND,.SOUTH CAROLINA 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (I) ---r 
WY- M 

Intake Intake 

(Non-Cancer) (Non-Cancer) 

Units 

Reference 

Dose (2) 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Unfts 

6.OE-05 

1.7E-03 

mglkglday 2.OE02 mgikglday N/A N/A 

mglkglday 3.6E-03 mglkglday N/A N/A 

Total Hazard Index Across AlI Exposure Routes/Pathways 

3.OE-03 

3.OE-03 

4.5E-01 

4.5E-01 

4.5E-01 

I> 7l31lOO 



TABLE 7.3 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture 

Exposure Medium: Surface Water 

Site 2. Borrow Pit Landfill 

Receptor Population: Adolescent Recreational Users 

Exposure I I Chemical 

I 

Medium Medium 

Route of Potential EPC EPC 

I I Concern 1 Value 1 Units 

B&(2-ethylhex.yf)phthalate 

I 

77 

I 

4vL 

Dental 

(Total) 

Bis(2-ethylhekyl)phthalate 77 W- 

Value Units for Hazard 

Calculation (1) 

Units 

77 w M 5.5E-66 mglkglday 2.OE-02 mglkglday 

(I) Specify Medium-Specfflc (M) or Route-Specific(R) EPC selected for hazard calculation 

77 ug/L M 4.2E-64 mglkglday 3.6E-03 mglkglday N/A 

Total Hazard Index Across All B 3sure Rout6 

(2) Spedfy ff subchronic. 

Reference 

Concentration 

N/A 

Reference 1 Hazard 

Concentration Quotient 

Units -I-- N/A 2.7E-64 

7/31/00 



TABLE 7.4 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRtS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenuFuture 

Exposure Medium: Surface Water 

Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Recreational Users 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration 

for Hazard Units 

Calculation (1) 

Ingestion Bis(2-ethylhexybphthalate 77 77 M 3.5E-06 mglkglday 2.OE-02 mglkglday N/A 

Dermal Bis(2-ethylhexyl)phthalate 77 WL 77 

(Total) 

(1) Specify Medium-Specffii (M) or Route-Speclc (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 

M 4.OE-04 mg/kg/day 3.6603 mglkglday N/A 

Total Hazard Index Across All Exposure Routt 

Reference 

Concentration 

Hazard 

Quotient 

Units 



Scenario Timeframe: CurrenVFuture 

Site 2 - Borrow Pit Landfill 

Receptor Population: Adutl Recreational Users 

TABLE 7.5 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCAS CHERRY POINT, NORTH CAROLINA 

Exposure 

Route 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Unlts Value Units 

tgestion Benzo(a)pyrene equivalents 

Chromium VI 

(Total) 

0.003 Wkg 
1.6 wmt 

0.003 

1.6 

(1) Specify Medium-Speclfll (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify ff subchronic. 

EPC Intake 

Selected (Non-Cancer) 

for Hazard 

Calculation (1) 

mg/kg M 

I I 
4.5E07 

Wka M 2.1 E-04 

I I 

Intake Reference Reference Reference 

(Non-Cancer) Dose (2) Dose Units Concentration 

Units 

z2z; 1 3.::03 

Total Hazard Inde, cross All Exposure Routt 

Concentration 

7/31/00 



TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture 

Exposure Medium: Groundwater 

Site 2 - Borrow Pit Landfill 

Receptor Population: Child Resident 

Reference Reference 

Dose Units Concentration 

Reference Chemical Chemical Medium Medium Route Route 
of Potential of Potential EPC EPC EPC EPC 

Concern Concern Value Units Value Units 

Intake 

[Non-Cancer) 

intake 

(Non-Cancer) 

Units 

Exposure 

Route 

Ingestion Chloroform Chloroform 2.9 

Arsenic Arsenic 1.5 

Iron Iron 6370 

Manganese Manganese 187 

Thallium Thallium 16 

Hazard 

Quotient 

EPC 

Selected 

for Hazard 

Zaiculation (I] 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Dose (2) 

Units 

1.9E-04 mg/kglday 1 .OE-02 mg/kglday N/A N/A 
9.6G05 mglkglday 3.OE-04 mglkglday N/A N/A 

5.4E-01 mgkglday 3.OE-01 mglkglday N/A N/A 

1.2E-02 wWdaY 2.0&02 mglkglday N/A N/A 

1.2E-03 mglkglday 7.OE-05 mglkglday NIA N/A 

2.9 

1.5 

6370 

167 

16 

2.9 

1.5 

6370 

167 

16 

2.9 

1.5 

6370 

167 

16 

I I 

mgikglday 1 l.OE-02 1 mglkglday 1.9E-04 

1.6E-07 

8.8E-04 

2.OE-05 

1.9E-06 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

osure Route ‘Pathways 

!!iiizi ;g /;fi 
Total Hazard Index Across All E 

m 
-45 
4 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 



TABLE 7.7 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE . 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 2 - Borrow Pit Landfill 

Receptor Population: Child Resident 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake intake 

Selected (Non-Cancer) (Non-Cancer) 

for Hazard Units 

Calculation (1) 

Ingestion Btt(2-ethylhexyl)phthatate 77 W- 77 

(TOtal) 

Dermal Bis(2-ethylhexyl)phthalate 77 USn 77 

(Total) 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard catcutation. 

(2) Specify if subchronic. 

ug/L 

UN- 

M 6.2E-05 WWday 

M 6.6E-64 mg/kg/day 

Total 

Reference 

Dose (2) 

Reference Reference 

Dose Units Concentration 

2.0~~62 mglkglday 

3.6E-03 mg/kg/day 

szard Index Across All El 

N/A 

N/A 

osure Rout6 

Reference 

Concentration 

Untts 

Hazard 

Quotient 

N/A 

N/A 

‘Pathways 

4.1E-03 

4.1E-63 

1.7E-01 

1.7E-01 if 
1.6E-01 Y 2 ;. YT;; 

I ,. ,C# 

:: 
1: 



TABLE 7.6 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Site 2 - Borrow Pit Landfill 
Receptor Population: Adult Resident 

Exposure 

Route 

Chemical Medium 

of Potential EFC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

ngestion 

Iennal 

Chloroform 2.9 UN- 2.9 WL M 7.9~~05 mglkglday 1 .OE-02 mglkglday N/A N/A 7.9E-03 

Arsenic 1.5 W- 1.5 UN- M 4.1 E-66 mglkglday 3.OE-04 mglkglday N/A N/A 1.4E-01 

Iron 6370 UgR 6370 USn M 2.3E-01 mglkglday 3.OE-01 mg/kg/day N/A N/A 7.6E-01 

Manganese 167 w- 167 UN- M 5.1 E-03 mg/kg/day 2.OE-02 mglkglday N/A N/A 2.6E-01 

Thallium 16 u* 16 UN- M I 4.9E-04 mg/kg/day 7.OE-05 mglkglday N/A N/A 7.OE+O9 

6.2E+OO 

Chloroform 2.9 W- 2.9 WL M 7.9E-05 mglkglday 1 .OE-02 mg/kg/day N/A N/A 7.9803 

Arsenic 1.5 UN- 1.5 USn M 9.2E-06 WkgldaY 1.2E-04 mglkg/day N/A N/A 7.5E-04 

Iron 6370 UtN- 8370 W?J- M 5.2&04 WWdaY 4.5E-02 mg/kg/daY N/A N/A 1 .lE-02 

Manganese 187 USn 107 W M’ 1.2E-06 mglkglday E.OE-04 mglkglday NIA N/A 1.4E.02 

Thallium 18 W- 18 UgR M 1 .I E-06 WWday 1 .l E-05 wWdaY N/A N/A 1 .l E-01 

(Total) 1.4E-01 
-r,.+rl “..-w..r( lnrlrrv Anvnrr All Cv.rnc,,.n Rn,,tnc/D~+h..r.zwo a AC.M 

23 

I ucat I IaLa,” III”=* .-iCI,“DD mu, LqJ”c.“,~ I I”“b~U,I au,r.cLy.a L “.-tLt”” 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 



TABLE 7.9 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture 

Exposure Medium: Surface Water 

Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Residents 

1 Exposure 1 

Route of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

~ 

Bis(2-ethylhexyl)phthalate 

I I (Total) 

Uq/L 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1 

77 WL M 

77 w- M 

(1) Specify Medium-Specib (M) or Route-Specific (A) EPC selected for hazard calculation. 

(2) Specify if subchronic. 

Intake 

(Non-Cancer) 

3.5E-95 

4.OE-04 

Intake Reference I Reference I Reference 

mglkglday 3.8E-03 mglkglday N/A 

Total Hazard Index Across All Exposure Rout6 

Reference 

Concentration 

Units 

N/A 

N/A 

‘Pathways 



TABLE 8.1 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Construction Workers 

Receptor Age: Adult 

1 Exposure 1 Chemical Medium 

EPC 

Value 

Medium 

EPC 

Units 

2.9 w- 
1.5 UN- 

8370 ug/L 
187 ug/L 
18 w- 

Route 

EPC 

Value 

2.9 ’ 

1.5 

8370 

187 

18 

Route EPC Selected Intake 

EPC for Risk (Cancer) 

Units Calculation (1) 

Usll M 6.lE-08 

w- M 4.2E-09 

UN- M 2.3E-05 

ug/L M 5.2E-07 

WL M 5.OE-08 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

I 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Units 

otal Risk Across All Exposure I 

Cancer Slope Cancer 

Factor Units Risk 

mtes/Pathways 

1.9E-09 

1.5E-08 
__ 

__ 

-- 

1.7E-08 

1.7E-08 

‘* /31/00 
i 

4’ 



TABLE 8.2 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

‘Exposure Point: Site 2 - Borrow Pit Landfill 

;Receptor Population: Construction Workers 

1 Recentor Acre: Adult 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Bis(2-ethylhexyl)phthalate 77 ug/L 77 

(Total) 

Dermal Bis(2-ethylhexyl)phthalate 77 ug/L 77 

(Total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

WJL 

u!#- 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 8.6E-07 wWdw 1.4E-02 (mg/kg!day) -1 * 1.2E-08 

1.2E-08, 

M 2.4E-05 wWday 7.4E-02 @wWcW -l 1.8E-06 

1.8E-06 

Total Risk Across All Exposure Routes/Pathways 1.8E-06 

J 

,; 

,, 

07/31/00 



TABLE 8.3 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Adolescent Recreational Users 

Receptor Age: Adolescents 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Ingestion Bis(2-ethylhexyl)phthalate 

Medium 

EPC 

Units 

bd (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Value 

77 

77 

Route 

EPC 

Units 

w- 

WL 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 7.8E-07 mg/kg/day 1.4E-02 OwWcW) -l l.lE-08 

l.lE-08 

M 6.OE-05 WWW 7.4E-02 OWWfw) -l 4.4E-06 

4.4E-06 

Total Risk Across All Exposure Routes/Pathways 1 4.4E-06 

77/31/00 
I 



TABLE 8.4 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future I 

Receptor Population: Adult Recreational Users 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Bis(2-ethylhexyl)phthalate 77 w-u- 77 

(Total) 

Dental Bis(2-ethylhexyl)phtha!ate 77 ug/L 77 

I I (Total) 1 I I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 

EPC 

Units 

WL 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 3.OE-07 WWday 1.4E-02 Ow.‘Wdw) -’ 4.2E-09 ‘a 

4.2E-99 

M 3.5E-05 wWday 7.4E-02 Ow’WcW) -l 2.6E-08 

J I I I 
I 

2.6E-06 

Total Risk Across All Exposure Routes/Pathways 2.6E-06 

.‘ ., ,& 
?+ 
_. 

07131 /oo 



TABLE 8.5 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS CHERRY POINT, NORTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Shellfish 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Recreational Users 

Receptor Age: Adult 

Intake 

(Cancer) 

~ 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Units 

7.3E+OO 

NA 

‘otal Risk Across All Exposure I )utes/Pathways 

Medium 

EPC 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Units 

ngestion lE;zr;e equival;;talI 0.003 mg/kg 0.003 

1.6 w&g 1.6 
WW 

n-c&4 

M 

M 

‘.9E-07 

9.1 E-05 

‘.4E-06 
__ 

‘.4E-06 

‘.4E-06 RI 
I 

(1) 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: Current/Future 

Medium: Groundwater 

Exposure Medium; Groundwater 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Child Resident 

Receptor Age: Child 

Exposure 

Route 

ngestion 

Iemral 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Chloroform 

Arsenic 

Iron 

Manganese 

Thallium 

2.9 ug/L 2.9 
1.5 ug/L 1.5 

8370 KM- 8370 

187 ug/L 187 

18 ug/L 18 

Medium 

EPC 

Units 

Route 

EPC 

Value 

UCIJL 2.9 
UgR 1.5 

KM- 8370 

WA 187 

u!N- 18 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

M ‘.6E-05 wWdaY 6.1 E-03 

M 8.2E-06 wM&W ‘.5E+OO 

M 4.6E-02 wYWW NA 

M 1 .OE-03 WWW NA 

M 9.9E-05 w&W+ - NA 

M ‘.6E-05 mg/kg/day 
M ‘.4E-08 vtWday 
M 7.6E-05 w$WW 
M 1.7E-06 %kYW 
M ‘.6E-07 w?kYdw 

6.1 E-03 

3.7E+OO 

NA 

NA 

NA 

Cancer Slope 

Factor Units Risk 

9.7E-08 

‘.2E-05 
_ _ ,. I_ ̂  

__ 
__ 

1.2E-05 

9.7E-08 

5.OE-08 
-_ 
__ 
. . 

‘.5E-07 

Total Risk Across All Exposure Routes/Pathways 1 1.3E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

07/31/00 



TABLE 8.7 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Child Resident 

Receptor Age: Child 

Exposure Chemical Medium Medium Route Route 

Route of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

Ingestion Bis(2-ethylhexyl)phthalate 77 ug/L 77 * m- 

(Total) 

Dermal Bis(2-ethylhexyl)phthalate 77 w- 77 WL 

(3 (Total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

M 

M 

Intake 

(Cancer) 

Units 

7.1 E-06 WWW 1.4E-02 9.9E-08 

5.7E-05 7.4E-02 

9.9E-08 

4.2E-06 

I I 1 4.2E-06 

Total Risk Across All Exposure Routes/Pathways 1 4.3E-06 

7 31/00 
J 



TABLE 8.8 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Resident 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium Medium Route 

of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Chloroform 2.9 

Arsenic 1.5 

Iron 8370 

Manganese 187 

Thallium 18 

Q? Dermal Chloroform 

I Arsenic 

CPI 
Iron 

o(! ‘ 
Manganese 

Thallium 

(Total] 

2.9 

1.5 

8370 . 

187 

18 

2.9 

1.5 

8370 

187 

18 

2.9 

1.5 

8370 

187 

18 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

w- M 

ug/L M 

UN. M 

UN- M 

ug/L M 

Intake 

(Cancer) 

2.7E-05 

1.4E-05 

7.9E-02 

1.8E-03 

1.7E-04 

2.7E-05 

3.2E-08 

1.8E-04 

4.OE-06 

3.8E-07 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

%tWday 6.1 E-03 

wvkd~ay 1.5E+OO 

mwWday NA 

WWfW NA 

wWday - NA 

wWW 6.lE-03 

mtig/day 3.7E+OO 

w’WW NA 

wkWy NA 

nw’WJw NA 

Total Risk Across All Exposure Routes/Pathways 

Intake 

(Cancer) 

Units 

l.‘/E-07 

2.1 E-05 
__ -i 

j.” 
-- 

2.1 E-05 

1.7E-07 

1.2E-07 
_- 
_- 

07/31/00 



TABLE 8.9 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Site 2 - Borrow Pit Landfill 

Receptor Population: Adult Residents 

Receptor Age: Adult 

Exposure Chemical Medium 

Route of Potential EPC 

Concern Value 

Ingestion Bis(2-ethylhexyl)phthalate 77 

(Total) 

Dermal Bis(2-ethylhexyl)phthalate 77 

(Total) 

Medium 

EPC 

Units 

w- 

w- 

Route 

EPC 

Value 

77 

77 

Route 

EPC 

Units 

ug/L 

UN- 

rc, (1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
I 

EPC Selected 

for Risk 

Calculation (1) 

M - ‘.2E-06 

I I I I 1 

M ‘.4E-04 

Units 

‘.4E-02 ‘.7E-08 

mOWJay 7.4E-02 

‘.7E-08 

1 .OE-05 

1 .OE-05 

Total Risk Across All Exposure Routes/Pathways 1 .OE-05 

‘713 1 IO0 
1 



TABLE 9.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timetrame: Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

Medium Exposure 
Medium 

Exposure 
Point 

Chemical 

Groundwater 
I 
Groundwater 

I I 
Site 2 -Borrow Pit Landfill Chloroform 

Arsenic 
Iron 
Manganese 
Thallium 

Surface Water Surface Water Site 2 - Borrow Pit Landfill 
(-rot; 

Bis(2ethylhexyt)phthalatl 
(Tot; 

Carcinogenic Risk 

lngesticm 1 Inhalation 1 Dermal I Exposure 
Routes Tota 

Chemical 

-_ 
__ 

._ 
__ 

1 .QE-09 1 .QE-09 Chloroform 
1.5E-08 1.5E-08 Arsenic 

Total Risk Across Grcundwater 
Total Risk Across Surtace Water 

Total Risk Across All Media and All Exposure Routes Total Skin HI 
Total Liver HI 
Total CNS HI 

Total Blood HI 

7/31/00 



TABLE 9.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Addescent Recreational Users 
Receptor Age: Adolescents 

Medium EXpcposure Expasure Chemical Carcinogenic Risk 
Medium 

Chemical Non-Carcinogenic Hazard Quotient 

Point 
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Eqosure 

Surface Water 

Routes Total 

Surface Water 

Target Organ 

Siie 2 - Barrow Pit Landtill 

Routes Total 

Bis(2-ethylheqt)phthalate l.lE-08 -- 4.4E-06 4.4E-96 Bis(2-ethythexyt)phthalate Liver 2.7E.04 . _ l.lE-01 l.lE-01 

(Total) 1 .lE-08 - - 4.4E-06 4.4E-06 (Total) 2.7E-64 _- l.lE-01 l.lE-01 

Total Risk Across Surface Water 1 1 4it:;; Total Hazard Index Across All Media and All Exposure Routes l.lE-01 

Total Risk Across All Media and All Exposure Routes 



TABLE 9.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND. SOUTH CAROLINA 

Scenario Timeframe: CurrentlFuture 
Receptor Population: Adult Recreational Users 
Receptor AQ~: Adult 

Medium 

Surface Water 

Exposure 
Medium 

Surface Water 

Exposure 
Point 

Site 2 _ Borrow Pit Landfill 

Chemical 

Bis(Z-ethylhexyf)phthalate 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Ezqwsure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

42E-09 _- 2.6E-06 2.6E-06 Sis(2-ethylhexyf)phthalate Liter l.BE-04 - - 1.1501 l.lE-01 

Surface Water Shellfish Site 2 * Borrow Pit Landfill 

(Total) 4.2E-09 -- 2.6E-06 2.6E-06 (Total) 1.6E-04 -- l.lE-01 l.lE-01 

Benzo(a)pyrene equivalents 1.4E-06 - - __ 1.4E-06 Senzo(a)pyrene equivalents NA NA __ __ __ 

Chromium VI - _ __ __ -_ __ __ Chromium VI None Reported 7.1 E-02 7.1E-02 

(Total) 1.4E-06 - - __ 1.4E-06 (Total) 7.lE-02 -- __ 7.1 E-02 

Total Risk Across Surface Water 2.6E-06 Total Hazard Index Across All Media and All Exposure Routes l .BE-01 

Total Risk Across Fish Tissue 1.4E-06 
Total Risk Across All Media and All Exposure Routes 4.OE-06 Total Liver HI 

Total None Reported 
ml 

7/31/00 



TABLE 9.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Child Resident 

Receptor AQe: Child 

I 
Medium 

Groundwater 

Ekposure 
Medium 

Groundwater 

Exposure 
Point 

Site 2 - Borrow Pi Landfill 

Chemical 

Chloroform 
Arsenic 

Carcinogenic Risk Chemical NorPCardnOQenlC Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Denal Exposure 

Routes Tota Target Organ Routes Tota 

9.7P06 9.7E-06 -- 1.9E-07 Chloroform Liver 1.9E-02 1.9E-02 - - 3.7E-02 

1.2E-05 -- 5.OE-06 1.2E-05 Arsenic Skin 3.2E-01 -- 1.3E-03 3.2E-01 

1~1 
xoss All Media and All Exposure Rwtes 

L Surface Water L Surface ‘Water site 
- 

z 
- 

Borrow PI Landfill 

IrOll 
Manganese 1 :: 1 1: 1 :: 

Thallium __ __ -_ 

(Total) 1.2E-05 9.7E-06 5.OE-08 
Bis(2-ethylhexyf)phthalate 9.9E-08 -- 4.2E-06 

(Total) 9.9E-06 -- 4.2E-06 
Total Risk Across Groundwater 

Total Risk Across Surface Water 
Total Risk Across All Media and All Exposure Routes 

I -- (Iron I Liver 

CNS 
Liver, Blood 

Liver 

!ard Index AC 

Total Skin HI 

Total Liver HI 
Total CNS HI 

Total Blood HI 



TABLE 9.5 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CCPCS 
REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFuture 
Receptor Population: Aduk Resident 

Receptor Age: Adult 

I 

I 

I I I I 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 
I 

I 

I 

I 

I 

I 

I I I 
Medium Point 

Ingestion Inhalation 

Groundwater Groundwater 

Surface Water Surface Water 

Site 2 - Borrow pit Landfill 

Site 2 - Borrow Pit Landftll 

Chloroform 1.7E-07 1.7E-07 - - 3.3E-07 IChloroform 

Arsenic 2.1E-05 -- 1.2E-07 2.1t 

Iron _- __ -_ __ Iron 

Manganese -_ __ -_ _- Manganese 

Thallium __ -_ __ __ Thallium 

(Total) 2.1 E-05 1.7E-07 1 %=-r-t7 2 2E-05 

Bis(2-ethyfhexyf)pMhalate 1.7E-08 - - 
(Total) 1.7E-08 - - I.UL~-UJ I I. 

Total Risk Across Groundwater 1 2. 

Liver 
CNS 

Liver, Blood 

7.6t-01 

2.6E-01 
7.OE+M) 

8.2E+OO 

_. 
-. 
-. 

7.9E 

7.5E-04 1.4E-01 

l.lE-02 
I I 

7.8E-01 
1.4E-02 2.7E-01 

l.lE-01 7.2E+OO 

-03 1.3E-01 8.4E+OO ..-- _. __- -- 
1 .OE-05 I l.OE-05 Bis(2-ethylhexyf)phthalate Liver 1.8E-04 I -- l.lE-01 l.lE-01 

- ^--- ’ . OE-05 (Total) 1.8E-04 1 -- l.lE-01 l.lE-01 

ZE-05 Total Hazard Index Across All Media and All Exposure Routes 85E+OO 

.OE-05 
Total Skin HI 

Total Risk Across Surface Water 

Total Risk Across Ail Media and All Exposure Routes E2E-05 1 
Total Liver HI 
Total CNS HI 

Total Blood HI 

7/31/cQ 



TABLE 9.6 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Lifetime Resident 
Receptor Age: Child/Aduft 

Medium Exposure 

Medium 

Groundwater Groundwater 

Surface Water Surface Water 

Exposure 
Point 

Site 2 - Borrow Pi Landfill 

Chemical 

Chloroform 
Arsenic 
Iron 

Manaanese 

Carcinogenic Risk Chemical 

Ingestion Inhalation Denal Exposure 
Routes Tota 

2.6E-07 2.6E-07 - - 5.3E-07 Chloroform 

3.3E-05 - - 1.7E-07 3.4E-05 Arsenic 
__ __ __ __ Iron 
-_ _- .- __ Manganese 

Site 2 - Borrow Pi Landfill 

Thallium __ __ __ -- Thallium 

(Total) 3.4G05 2.6E-07 1.7E-07 3.4E-05 (Total 

Bis(2-ethyfhexygphthalate 1.2E-07 - - 1.4E-05 1.4E-05 Bis(2-ethylhexygphthalate 

(Total) 1.2E-07 - - 1.4E-05 1.4E-05 (Total 

Total Risk Across Groundwater 3.4E-05 Total F 

Total Risk Across Surface Water 1.4E-05 

Total Risk Across All Media and All Exposure Routes 4.9E-05 _ 

Primary 

Target Organ 
Liver 

Skin 
Liver 
CNS 

Liver, Blood 

Liver 

rard Index AC 

Non-Carcinogenic Hazard Quotient 

__ __ __ __ 
ss All Media and All Exposure Routes 1 - - 



Scenario Timeframe: Future 
Receptor Population: Construction Workers 
Receptor Age: Adult 

I Medium I Exposure 
Medium 

Exposure 
Point 

Groundwater Groundwater 

Surface Water Surface Water 

TABLE 10.1 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical T Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 
1 

Site 2 - Borrow Pll Landfill Chloroform 
Arsenic 
Iron 

Ingestion Inhalation Denal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 
-- -_ ( 1.9E-09 1 1.9E-09 Chloroform Liver 1 -_ __ 1 2.1E-03 1 2.1E-03 

Site 2 - Borrow Pi Landfill 

Manganese 
Thallium 

(Total 
Bis(2-ethyfhexyi)phthalate 

(Total 

1.5E-06 1.5&06 Arsenic Skin __ _- -_ _- 2.4E-03 2.4E-03 
-- Iron Liver -- __ _- -_ -. 3.6E-02 3.6E-02 

_- __ __ Manganese CNS _- __ -_ 4.6E-02 4.6E-02 
__ __ i- -- __ Thallium Liver, Blood - - 3.3E-01 3.3E-01 

-- __ 1.7E-08 1.7E-08 (Total) _- __ 4.2E-01 4.2E-01 

1.2E-06 - - 1.6E-06 1.6E-06 Bis(2ethythexyt)phthalate Liver 3.OE-03 -- 4.5E-01 4.5E-01 

) 1.2E-08 - - 1.6E-06 l .BE-06 (Total) 3.OE-03 - - 4.5E-01 4.5E-01 

Total Risk Across Groundwater 1.7E-06 Total Hazard Index Across All Media and All Exposure Routes 67E-01 

Total Risk Across Surface Water 1 .EE-06 
:ross All Media and All Exposure Routes l .EE-06 Total Skin HI 1-1 Total Risk AC 

Total Liver HI 
Total CNS HI 

Total Blood HI 

7/31/06 



TABLE 10.2 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: CurrenVFulure 
Receptor Population: Adolescent Recreational Users 
Receptor Age: Addescents 

Medium Exposure Expceure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Pow 
Ingestion Inhalation Demtal Exposure Primary Ingestion Inhalation Dermal Expcsure 

Routes Total Target Organ Routes Total 

Surface Water Surface Water Siie 2 _ Borrow Pit Landfill Bis(2ethylhexyt)phthalate l.lE-06 -- 4.4E.06 4.4E-06 Bis(2-ethyihexyt)phthalate Liver 2.7E-04 -- l.lEgl l.lE-01 

(Total) i.lE-06 - - 4.4E-06 4.4E-06 (Total) 2.7E-04 -- l.lE-01 l.lE-01 _ 

Total Risk Across Surface Waler 4.4E-06 Total Hazard Index Across All Media and All Exposure Routes _ l.lE-01 

Total Risk Across All Media and All Exposure Routes 4.4E-06 



TABLE 10.3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

I 

Scenario Timeframe: Current/Future 
Receptor Population: Adult Recreational Users 
Receptor Age: Adult I 

I I I 

I Medium I Emasure I Exposure I Chemical I Carcinwenic Risk I Chemical I Non-Carcinogenic Hazard Quotient I 
I Medium 

I 

Surface Water 

Shellfish 

Site 2 - Borrow Pit Landfill 

Site 2 - Borrow Pit Landfill 

Surface Water 

Surface Water 

Primary 1 Ingestion 1 inhalation 1 Dermal 1 Exposure Ingestion Inhalation Dermal Exposure 
Routes Total 1 Target Organ 1 

Bis(2ethythexyt)phthalate 4.2E-09 -- 2.6E.06 2.6E-06 Bis(2-ethylhexypphthalate Liver t.6E-04 -- 

(Total) 4.2E-09 - - 2.6E.06 26E-06 (Total)/ 1 1.6E-04 1 -- 1 l.lE-Oi 1 l.lE-01 ] 

Benzo(a)pyrene equivalents 1.4E-06 - . -_ 1.4E.06 Benzoralovrene eauivalents 1 NA 1 NA t -- t -_ 1 _- f 
Chromium VI __ _. . . 

(Total) 1.4E-06 1 - - 1 _. 1.4E-06 1 (Total)1 1 7.1E-02 1 -. 1 __ 1 7.1E-02 

Total Risk Acmes Surface Waler 2.6E.06 Total Hazard Index Across All Media and All Exposure Routes 1 1.6E-01 
Total Risk Across Fish Tissue t .4E-06 

Total Risk Across All Media and All Expose ire Routes 12.6E-061 Total Liver HI 
Total None Reported 

ml 

7/31/00 



TABLE 10.4 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CDPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Child Resident 
Receptor Age: Child 

Medium 

Groundwater 

Surface Water 

Exposure Exposure 

Medium Point 

Groundwater Site 2 - Borrow PH Landfill 

Surface Water Site 2 - Borrow Pti Landfill 

Chemical Carcinogenic Risk Chemical Non-Cardnogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 

Arsenic l.ZE-05 - - 5OE-06 1.2E-05 Arsenic Skin 3.2E-01 -- 1.3E-03 3.2E-01 

Iron __ __ __ -_ Iron Lhrer l.BE+OO -- 2.OE-02 1 .6E+OO 

Thallium __ __ -- __ Thallium Liver. Blood 16E+Ol - - 1 .EE-Ol 1.7E+Ol 

(Total) 1.2E-05 - - 5.OE-06 1.2E-05 (Total) 1.9E+Ol - - 2.0E-91 1.9E+Ol 

Bis(2-ethylhexygphthalate 9.9E-06 -- 4.2E-06 4.3E-06 Bis(2-ethylhexygphthalate Liver 4.1E-03 -- 1.7E-01 1.6E-01 

(Total) 9.9E-06 - - 4.2E-06 4.3E-06 (Total) 4.1E-03 -- 1.7E-01 l .EE-01 

Total Risk Across Groundwater 1.2E-05 Total Hazard Index Across All Media and All Exposure Routes 1.9E+Ol _ 

Total Risk Across Surface Water 4.3E-06 

Total Risk Across All Media and All Exposure Routes 1.7E-05 Total Skin HI 

Total Liver HI 
Total Blood HI 

k 
b 

7/31/00 
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TABLE 10.5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR CDPCS 

REASONABLE MAXIMUM EXPOSURE 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Adult Resident 

Receptor Age: Adult 

Medium 

Groundwater 

Surface Water 

Exposure Exposure 

Medium Point 

Groundwater Site 2 - Borrow Pi Landffll 

Surface Water Site 2 - Borrow Pa Landfitl 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Prfmary Ingestion Inhalation Dermal Exposure 

Routes Tota Target Organ Routes Tota 

Arsenic 2.1E-05 -- 1.2E-07 2.1E-05 Arsenic Skin 1.4E-01 -- 7.5E-04 1.4E-01 

Thallium __ __ __ _- Thallium Liver, Blood 7.OE+OO - - l.lE-Ol 7.2E+OO 

(Total) 2.1E-05 -- 1.2E-07 2.1E-05 (Total) 72E+OO -- l.lE-01 7.3E+OO 

Bis(Z-ethythexyl)phthalate 1.7E-06 - - 1 .OE-05 1 .OE-05 Bis(2-ethythexyl)phthalate Lifer 1.6E-64 -- 1.1&01 l.lE-01 

(Total) 1.7E-06 1 - - 1 .OE-05 1 .OE-05 (Total) 1.6E-04 -- l.lE-01 l.lE-01 

Total Risk Across Groundwater 2.1 E-05 Total Hazard Index Across All Media and All Exposure Routes 7.4E+BO 

Total Risk Across Surface Water 1 .OE-05 

Total Risk Across All Media and All Exposure Routes 3.1E-05 Total Skin HI 
Total Liver HI 

Total Blood HI 

7/31/M) 



Medium Exposure 
Medium 

Groundwater Groundwater 

TABLE 10.6 

SUMMARY,OF RECEPTOR RISKS AND HAZARDS FOR CCPCS 
REASONABLE MAXIMUM EXPOSURE 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Scenario Timeframe: Current/Future 
Receptor Population: Lifetime Resident 

Receptor Age: Child/Adult 

Exposure 
Point 

Chemical Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 
Routes Tota 

Site 2 - Borrow Pa Landfill Arsenic 3.3P05 - - 1.7E-07 3.4P05 Arsenic 

Iron __ -- -_ __ Iron 

Thallium -- __ __ __ Thallium 
--.-l\ n nr *e . -,c n7 .3 AC nc 
,,0181,1 JJCYD 1 *- , I.Ic-“I I .J.-t=-“J 1 

Site 2 - Borrow Pit Landtill Bis(2 -ethythexyt)phthalate 1.2E-07 1 - - ) 1.4E-05 1 1.4E-05 Bisg 

- (Total) 1.2E-07 1 - - 1 1.4E-05 I 1.4E-05 

Total Risk Across Groundwater 
Total Risk Across Surface Water 

Total Risk Across All Media and All Exposure Routes I 1 4.6E-05 

‘_ 

> 

7/31/rlO 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 1 

REGION Ill 
841 Chestnut Building 

Philadelphia, Pennsylvania 19107 

SUBJECT: Risk-Based Concentration Table DATE: 4/l 3/2000 

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 L,otus 
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.jermifer@epamail.epa.gov. Other questions can be addressed to Vanessa Sizer or 
Terri Fields at 2 15-8 14-304 1. You can also consult the Frequently Asked Questions, below. 

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE 

The RBC Table contains Reference Doses (RfDs) and Cancer Slope Factors (CSFs) for 
400-500 chemicals. These toxicity factors have been combined with “standard” exposure 
scenarios to calculate RBCs--chemical concentrations corresponding to fixed levels of risk (i.e., a 
Hazard Quotient (HQ) of 1, or lifetime cancer risk pf 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, respondL rapidly 
to citizen inquiries, and spot-check formal baseline risk assessments. The primary use of RBCs is 
for chemical screening during baselinerisk 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 Suuermnd (lWGS), 
while the exposure factors are those recommended in RAGS or supplemental guidance from the 

/’ 
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Superfund program. The attached technical background 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, 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 RIDS and CSFs rather than RfCs 
(Reference Concentrations) 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 RIDS and CSFs. Unless otherwise indicated in the toxicity- 
factor source, the assumption is that RfCs and unit risks should be adjusted by a 70-kilogram 
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 the 
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. 

2. 

3. 

A single medium is contaminated; 

A single contaminant contributes nearly all the health risk; 

Volatilization, 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. 
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To summarize. the Table should generally not be used to set cleanun or no-action levels at 
CERCLA sites or RCRA Corrective Action sites. to substitute for EPA guidance for mena.& 
baseline risk assessments. or to determine if a waste is hazardous under RCRA. 

SPECIAL NOTES 

The RBC Table was originally developed by Roy L. Smith, Ph.D., for use by risk 
assessors in the Region III Superfund program. Dri Smith is no longer with Region III, and the 
Table continues to evolve. You may notice some modifications of formatting and conventions 
used in the Table. 

For instance, besides formatting, the following changes are noteworthy: 

C 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 RE3C 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. 

C Certain outdated and withdrawn numbers have been removed from the Table. 
j .a& 

C 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. 

C RIXs 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 RE3Cs to a different target risk whe:never 
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. 

C This Table was originally compiled to assist Superfund risk assessors in screening 
hazardous waste sites. The large number of chemicals made the Table unwieldy and 
difficult to keep current. Many of the chemicals did not typically (or even occasionally) 
appear at 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 continue to grow or decrease in size. Comments 
on this issue are appreciated. During the last eighteen 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.) 



:---h 
4 

C At Region III Superfund sites, noncancer RBCs are typically adjusted downward to 
correspond to a target HQ of 0.1 rather than 1. (This is done to ensure that chemicals with 
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 corn 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. 

C Earlier versions of this Table, included a substitution of inhalation toxicity factors for oral 
factors whenever oral factors were unavailable (this applied only to groundwater and air, 
but not soil or fish). This practice has been discontinued in order to minimize the 
uncertainty associated with such a conversion. The discontinuation of this practice does 
not significantly decrease the number of available RBCs. 

C The criterion for “VOC status” is in accordance with RAGS Part B: chemicals with 
Henry’s Law constants greater than lE-5 and molecular weight less than 200 are now 
marked as VOCs. This increases consistency with the national guidance and with other 
EPA regions that use risk-based screening numbers. 

C’ 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 

f---+. 

urged to consult the final SSL Guidance directly. However, for generic use in Region III, 
the table now contains soil-to-groundwater SSLs in accordance with the new guidance. 
For more information, see the Region III memo on SSLs, or consult the national SSL 
guidance directly (Soil Screening Guidance: User’s Guide, April 1996, Publication 9355.4- 
23; and Soil Screening Guidance: Technical Background Document, May 1996; 
EPA/540&95/128). 

FREQUENTLY ASKED QUESTIONS 

To help you better understand the RBC Table, here are answers to our most often-asked 
questions: 

1. How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for 
either a child (12) or an adult (20)? 

Age-adjusted factors are not intake rates, but rather partial calculations which have 
different units from intake rates. (Therefore, they are not directly comparable.) The fact 
that these partial calculations have values similar to intake rates is really coincidental, an 
artifact of the similar magnitude of years of exposure and time-averaged body weight. 

2. For manganese, IRIS shows an oral RfD of 0.14 mg/kg/day, but the RBC Table uses 2E-2 
mglkglday. Why? 
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The IRIS RID 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 RID 
has been lowered by a factor of 2 x 3, or 6. The Table .now reflects manganese REICs for 
both “food” and “non-food” (most environmental) sources. 

3. What is the source of the child’s inhalation rate of 12 m3/day? 

The calculation comes from basic physiology. It’s a scaling of the mass-specific 20 
m3/day rate for adults from a body mass of 70 kg to 15 kg, using the 2/3 power of mass, 
as follows: 

Ircm = mass-specific child inhalation rate (m3/kg/day) 
Ire = child inhalation rate (m3/day) 

20 m3/day / 70 kg = 0.286 m3/kg/day (mass-specific adult inhalation rate) 

0.286 m3ikg/day x (70°.67) = (Ircm).x (1 5°.67) 

Iran = 0.803 m3/kg/day 

Ire = Ircm x 15 kg = 0.803 m3/kg;/day x 15 kg = 12.04 m3/day 

4. Can the oral RfDs in the RF3C 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 Sunerfund, Part A, Appendix A, for further details on how to do this. 

5. The exposure variables table in the RBC background document lists the averaging time 
for non-carcinogens as “ED*365.” What does that mean? 

ED is exposure duration, in years, and * is the computer-ese symbol for multiplication. 
Multiplying ED by 365 simply converts the duration to days. In fact, the ED term is 
included in both the numerator and denominator of the RBC algorithms for non-cancer 
risk, canceling it altogether. See RAGS for more information. 

6. Why is inorganic lead not included in the RBC Table? 

EPA has no consensus RfD or CSF for inorganic lead, so it is not possible to calculate 
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RBCs as we have done for other chemicals. EPA considers lead to be a special case 
because of the difficulty in identifying the classic “threshold” needed to develop an RfD. 

EPA therefore evaluates lead exposure by using blood-lead modeling, such as the 
Integrated.Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid Waste 
has also released a detailed directive on risk assessment and cleanup of residential soil 
lead. The directive recommends that soil lead levels less than 400 mg/kg are generally 
safe for residential use. Above that level, the document suggests collecting data and 
modeling blood-lead levels with the IEUBK model. For the purposes of screening, 
therefore, 400 mg/kg is recommended for residential soils. For water, we suggest 15 ug/l 
(the EPA Action Level in water), and for air, the National Ambient Air Quality Standard. 

7. Where did the CSFs for carcinogenic PAHs come from? 

The 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). 

8. May I please have a copy of a previous RBC Table? 

We do not distribute outdated copies of the RBC Table. Each new version of the Table 
supersedes all previous versions. 

9. Please elaborate on the meaning of the “w” source code in the Table. 

The “W” code means that a RfD or CSF is currently not present on either IRIS or 
HEAST, but that it was once present on either IRIS or HEAST and was removed. Such 
withdrawal usually indicates that consensus on the number no longer exists among EPA 
scientists, but not that EPA believes the contaminant to be unimportant. 

Withdrawn numbers are shown in the Table because we still need to deal with these 
contaminants during the long delays before replacement numbers are ready. For the 
purpose of screening, a “W’ value is similar to a provisional value in that neither value 
has achieved Agency consensus. The “W” code should serve as a clear warning that 
before making any serious decision involving that contaminant, you will need to develop 
an interim value based on current scientific understanding. 

If you are assessing risks at a site where a major contaminant is coded “W,” consider 
working with your Region EPA risk assessor to develop a current toxicity constant. If the 
site is being studied under CERCLA, the EPA-NCEA Regional Technical Support group 
may be able to assist. 
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10. Can I get copies of supporting documents for interim toxicity constants which are coded 
‘2” in the REK Table? 

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 atherwise 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 Superfund 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 thke 
conditions at your site (e.g., whether mercury is likely to be organic or inorganic.) 

Attachment 



“DISCONTINUED” CHEMICALS 

These chemicals may still have toxicity criteria available in IRIS, HEAST, or NCEA provisional 
values. However, they are not routine chemicals and therefore will not be routinely maintained in 
the REK Table, unless our Table users report a significant need for chemicals to be re-added. 
Some of the chemicals on this Table were deleted because supporting toxicity information has 
been withdrawn or is unavailable. 

acephate acetone cyanohyrin 
acifluorfen acrylic acid 

ally ally1 alcohol 
aluminum phosphide amdro 
ametryn m-aminophenol 
amitraz ammonium sulfamate 
antimony potassium tartrate apollo 
aramite asulam 
avermectin B 1 barium cyanide 
bayleton benefm 
benomyl benzotrichloride 
b&in biphenthin 
bis(2-chloro- 1 -methylethyl)ether 
bisphenol A boron trifluoride 
4-bromophenyl phenyl ether bromoxynil 
bromoxynil octanoate butylphthalyl butylglycolate 
cacodylic acid captafol 
captan carboxin 
chloramben chlorimtiron-ethyl 
chloroacetaldehyde 2-chloroacetophenone 
4-chlorobenzotrifluoride 2-chloroethyl vinyl ether 
4-chloro-2-methylaniline hydrochloride 
chlorothalonil chlorpropham 
chlorsulfuron chlorthiophos 
coal tar creosote . 
cyclohexlamine cyromazine 
danitol decabromodiphenyl ether 

F-X 

demeton diallate 
diethylforamide diflubenzuron - 
dimethipin dimethoate 
N,N-dimethylformamide dimethyl terephthalate 
diphenamid direct black 38 
direct blue 6 direct brown 95 
dodine 1,2-epoxybutane 
ethephon 2-ethoxyethanol acetate 
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ethyl acrylate EPTC 
ethylene cyanohydrin 
ethyl p-nitrophenyl phenylphosphorothioate 

. 

ethylphthalyl ethyl glycolate. 
fluoridone 
flutolanil 
folpet 
finium 
glufosinate-ammonium 
harmony 
imazaquin 
isoxaben 
lactofen 
londax 
maleic hydrazide 
mancozeb 
merphos 
metalaxyl 
methomyl 
2-methoxyethanol 
2-methylaniline hydrochloride 
4,4-methylene bisbenzeneamine 
molinate 
napropamide 
nickel subsulfide 
3 -nitroaniline 
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 

express 
fhnprimidol 
fluvalinate 
fosteyl-al 
furrnecyclox - 
haloxyfop-methyl 
irnazalil 
iprodione 
kepone 
linuron 

malononitrile 
maneb 
merphos oxide 
methamidophos 
2-methoxyethanol acetate 
2-methoxy-5-n&aniline 
methyl chlorocarbonate 
metribuzin 
2-naphthylamine 

nitrapyrin 
4nitroaniline 
norflurazon 

paclobutrazol 
pendimethalin 

phenmedipham 
phorate 
picloram 
prochloraz 
pronamide 
propazine 
propiconazole 
PYh 
savey 
sethoxydim 
sodium metavanadate 
tebuthiuron 

E-80 



temephos terbacil 
terbufos terbutryn 
tetrachlorovinphos tetraethyldithiopyrophosphate 
thallium selenide 
2-(thiocyanomethylthio)-benzothiazole 
thiofanox thiophanate-methyl 
thi&n tralomethrin 
triallate triasulfixon - 
2,4,6-trichloroaniline hydrochloride 
tridiphane triethylamine 
trifluralin vernam 



EPA REGION III RISK-BASED CONCENTRATION TABLE: 
TECHNICAL BACKGROUND INFORMATION 

originally developed by Roy L. Smith, Ph.D., Toxicologist 
revised 4/12/99 by Jennifer Hubbard, Toxicologist 

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: 

Exposure variables 
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 l-6 (L/d): 
Tap water ingestion factor, age-adjusted (L-y/kg-d): 
Fish ingestion (g/d): 
Soil ingestion, adult (mg/d): 
Soil ingestion, age l-6 (mg/d): 
Soil ingestion factor, age adjusted (mg-y/kg-d): 

Residential: 

Exposure frequency (d/y): 
Exposure duration, total (y): 
Exposure duration, age l-6 (y): 
Volatilization factor (L/m3): 

Occupational: 

Exposure frequency (d/y): 
Exposure duration (y): 
Fraction of contaminated soil ingested (unitless) 

- 
” Value Symbol1 

* CPSO 
* CPSi 
* RfDo 
* RfDi 

le-06 TR 
1 WQ 

70 BWa 
15 BWc 

25550 ATc 
ED*365 ATn 

20 IRAa 
12 IRAc 

11.66 IFAadj 
2 IRWa 
1 IRWC 

1.09 IFWadj 
54 IRF 

100 IRSa 
200 IRSC 

114.29 IFSadj 

2 350 EFr 
30 EDtot 
6 EDc 

0.5 K 

250 EFo 
25 EDo 

0.5 FC _ 



2 .-. 

*: Contaminant-specific toxicological constants. The priority among sources of toxicological constants was as 
follows: (1) IRIS, (2) HEAST, (3) HEAST alternative method, (4) EPA-NCEA Superfund Health Risk Technical 
Support Center, (5) withdrawn from IRIS or HEAST, and (6) other EPA documents. Each source was used only if 
numbers from higher-priority sources were unavailable, unless NCEA indicated a newer provisional value was 
superior to an older HEAST value. The EPA Superfund Health Risk Technical Support Center, part of the EPA 
National Center for Environmental Assessment in Cincinnati, develops provisional RfDs and CPSs on request for 
contaminants not in IRIS or HEAST. These provisional values are labeled “E = EPA-NCEA provisional” in the 
table. It is possible they may be obsolete. If one of the “E” constants is important to a Superfund risk assessment, 
consider requesting, through a Regional risk assessor, a new provisional value. I 

Age-adjusted factors 

Because contact rates with tap water, ambient air, and residential soil are different for children 
and adults, carcinogenic risks during the first 30 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) Air inhalation 

IFAadj $$ = EDc* IRAc + (EDtot-EDc)* IRAa 
BWc BWa 

.=--l . _ 
(2) Tap water ingestion 

IFWadj $$ = 
EDc * IRWc + (EDtot-EDc). IRWa 

BWc BWa 

(3) Soil ingestion 

IFSadj E = 
EDc' IRSc + (EDtot-EDc). IRSa 

BWc BWa 

Residential water 

Volatilization terms were calculated only for compounds with a mark in the “VOC” column. 
Compounds having a Henry’s Law constant greater than 10” and a molecular weight less than 
200 were considered volatile. The list may be incomplete, but is unlikely to include false 
positives. The equations and the volatilization factor (K, above) were obtained from RAGS IB. 
Oral potency slopes and reference doses were used for both oral and inhaled exposures for 
volatile compounds lacking inhalation values. RBCs for carcinogens were based on combined 
childhood and adult exposure; for non-carcinogens RBCs were based on adult exposure. 

(4) Carcinogens 
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Pg - RBC t - 
TR * ATc. 1000% 

EFr * ([K* IFAadj * CPSil + [IFWadj . CPSol) 

(5) Non-carcinogens 

P9 - RBC y - 
THQ. BWa *ATn* 1000% 

EFr. EDtot * 
.K*IRAa IRWa +- 

RfDi RfDo 
Ambient air 

Oral potency slopes and references were used where inhalation values were not available. RBCs 
for carcinogens were based on combined childhood and adult exposure; for non-carcinogens 
RBCs were based on adult exposure. 

(‘3 Carcinogens 

P9 - RBC - - 
TR.ATc.1000~ 

m3 EFr. IFAadj . CPSi 

(7) Non-carcinogens 
l.lg _ THQ* RfDi * BWa. ATn. 1000% 

RBC - - 
m3 EFr* EDtot. IRAa 

Edible fish 

All RBCs were based on adult exposure. 

(8) Carcinogens 

RBC m9 _ TR* BWa * ATc 
kg- 

EFr* EDtot + 
IRF * CPSO 

1000~ 

(9) Non-carcinogens 



RBC mg _ THQ * RfDo * BWa t ATn 
kg -. 

EFr- EDtot - IRF 

1000~ 

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) 
RBC 

Carcinogens 
m9 - TR- BWa* ATc -- 
kg 

EFo. EDo * IRSa 
* FC- CPSo 

10 6 m9 

kg 
(11) Non-carcinogens 

RBC mg _ THQ. RfDo. BWa * ATn 
kg- 

EFo * EDo * IRSa *FC 
106 mg 

kg 
Residential soil ingestion 

RBCs for carcinogens were based on combined childhood and adult exposure; REKs for non- 
carcinogens were based on childhood exposure only. 

(12) Carcinogens 

RBC m9 

ks 

= TR * ATc 

EFr * IFSadj . cpso 
lo6 mg - 

(13) Non-carcinogens . 

RBC mg _ THQ. RfDo * BWC * ATn 
z- 

EFr - EDc * IRSc 
106 mg 

kg 

&-8S 
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Chemical 

ACETALDEHYDE 

ACETOCHLOR 
ACETONE 

ACETONITRILE 

ACETOPHENONE 
ACRCLEIN 

ACRYLAh4lDE 

ACRYLONITRILE 
ALACHLOR 

AIAR 

ALDICAFIB 

ALDICARB SULFCNE 
ALDRIN 

ALUMINUM 

ARSINE 

ASSURE 

ATRAZINE 
AZOBENZENE 

BARIUM 

BAYGCN 
EAYTHROID 
BENTAZON 

BENZALDEHYDE 

“BENZENE 
BENZENETHIDL 

8lS(2-CHLOROlSOPROPYL)NER 

FJIS(CHLOROMErHYI)ETHER 
8lS(2XTHYLHEXYL)PHTHALATE 

BORON 

BROMODICHLOROMETHANE 

BROMOETHENE 

RID0 
m94q’d 

2E-02 I 

1 .WE-01 I 

l.WE-01 I 

CSFo 
l/m&Id 

1697260~ l.WE-02 I 1 B.WE-02 H 

1596-u-51 1.5OE-01 I I 

116-06-3 1 .WE-O3 I 

1646-88-I l.WE-03 I 

309-00-2 3.WE-05 I 1.70E+Ol I 
742490-5 l.OOEtO8 E 

7784-42-11 I 
76578-14-d 9.WE-03 I 1 

68359-37-d 2.50E-02 I I 
26057-W-~ 3.WE-021 1 

7440-41-71 2.WE-031 1 

92-52-41 5.WE-021 I 
111-44-4 l.iOE+OO I 
10860-l 4.WE-02 I 7.WE-02 H 

54258.1 2.20E+02 I 
117-81-7 2.WE-02 I 1.40E-82 I 

2104-95-3 5.WE-03 Ii 

106.9~0 
71-363 l.WE-01 I 

85-88-7 2.WE-01 I 

c 

I 

- 

0 - 
V 

Y 
V 

V 

Y 

Y 

- 

- 

- 

Y 

- 

- 

Y 

- 

- 

1 
Y 

- 

Y 

7 
Y 

Y 
Y 

v 

Y 

u 

J! 

v 
Y 

Y 

L 

C 

Risk-l 
Ambient 

air 

ugl I uglm3 

1.6E+WC 1 81E-01 C 

7.3E+02 N 7.3E+Ol N 

6.1E+O2 N 3.7E+O2 N 

1.2E+O2 N 6 2E+Ol N 
4.2E02 N 2.1E-02 N 

4.2E-02 N 1 2.1E-02 N 

lSE-02C 1 1.4E-03C 
3.7E-02 C 1 2.6E-02 C 

8.4E-01 C 1 7.8E+l2C 

5SEiO3 N 1 5.5E+O2 N 

2.2EiCON ( 2.2E-01 N 

7.3E-01 N I 7 3E-02N 

2.4EtO2 N 1.5EiO2 N 
2.4E+O2 N l.SE+O2 N 

ed concentrations 

Fish 

mgkg 

2.7EiOl N 

1.4E+O2 N 

1.4E+O2 N 

Soil 
Industrial 

m9 

4.1E+O4 N 

2.OE+O5 N 

2.OE+05 N 

1.2E+O2 N 1.8E+O5 N 

5.1E-02 C 9.2EtOl C 

t 

4.OE-01 C 7.2EtO2 C 

1.9E+W N 2.9EiO3 N 

6.8E+OO N l.OEtO4 N 

5.4E+Ol N 8.2EtO4 N 

5.4EtOl N 8.2E+O4 N f 

Soil 

Residential 

MS 

1.6E+O3 N 
7.8EtO3 N 

7.8EiQ3 N 
1.6E+O3 N 
1.4E-01 C 

1.2EiQLl C 
8.OE+oa c 
1.2Eto4 N 

7.8EtOl N 

7.8E+01 N 

3.8E-02 C 
7.8E+O4 N 

4.7E+00 N 
1.6EtOO N 

l.lEiO2C I 
3.1EtOl N 

3.9E+Ol N 
3.1EtOl N 

3.lE+Ol N 

4 3E-01 C 

7.OE+O2 N 

2.9E+OO C 
5.8E+W C 
5.5E+O3 N 

3.1E+O2N 
2.OE+J3 N 

2.3EiO3 N 
7.8E+O3 N 
1.2E+Ol C 

7.8E-01 N 
2.8E-03 C 
3.1E+O5 N 

2.3E+O4 N 
3.8EiOO C 

1.6EMZ N 

3.9EtO3 N 

5.8E-91 C 
9.lE+W C 

2.9E-03 C 

4.6EiOl ‘C 

7.OE+O3 N 
l.OEiOl C 

8.1EM C 
l.lE+O2N 

3.9EiO2 N 

7.8EtO3 N 
1.6EiQ4 N 
3 SE+03 N 

3.1EtO3 N 

3.lEiO3N 
3.lE+O3 N 
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I I I RfDO 1 CSFo 1 RfDi 
Chemical 

CADMIUM-WATER 
1 CAS 1 m@@d I l/mwl@d I m@k~d 
1 7440-43-91 5.WE-041 I i 57E05E 

CADMIUM-FM30 
CAPROLACTAM 

CARBARYL 

CARBON OISULFIDE 

7440-43-9 1 .WE-03 I 5.7Eq5 E 
10560-2 5.OOE.01 I 

63-25-2 1 .WE-01 I 

7515-a 1 .WE-01 I 2.WE-01 I 
CARBON TETRACHLORIDE 56-23-5 7.WE-04 I IJOE-01 I 5.71E.04 E 

CARBOSirLFAN 55265-14-6 l.WE-02 I 

CHLORAL 75-87-6 2.WE-03 I 

CHLORANIL 1 116-75-21 1 4.WE-01 H 1 

CHLORDANE 1 57-74-91 5.WE-041 1 3.5E-01 I 1 2.WE-041 

CHLORINE 7782-50-5 l.WE-01 I 5.7E-05 E 
CHLORINE DIOXIDE 16049-04-4 5.708-05 I 

CHLOROACETIC ACID 7411-6 2.WE-03 H 

4CHLOROANlLlNE 106-47-6 4.WE-03 I 

CHLOROBENZEME 108-90-7 P.WE-02 I 1.7E-O.2 E 

CHLOROBENZILATE 510-15-6 2.WE-02 I 2.70E-01 H 

PGHLOROBENZOIC ACID 74-11-3 2.WE-01 H 

26HLORD-1.3.BUTADIENE 126-99-E 2.WE-02 A 2.WE-03 H 

ICHLOROBUTANE 109693 4.WE-01 H 

lCHLORO-1.1.OIFLUOROETHANE 75-68-3 1.40EtOl I 

CHLORODlFLVORCMETHANE 76-456 1.4OE+Ol I 

CHLORDETHANE 75-w-3 4.WE-01 E 2.9OE-03 E 2.9OEt6-3 I 

CHLOROFORM 67-66-3 l.WE-02 I 6.lOE-03 I 6.6E-05 E 

CHLOROMEIHANE 74-673 1.3OE.02 H 6.68-02 E 

4CHLORO-2METHYLANILINE 95-69-2 5.60E-01 H 

BETA.CHLORONAPHTHALENE 
O-CHLORONITROBENZENE 

P-CHLORONITROBENZENE 

2CHLOROPHENCX 

91-56-7 8.WE-02 I 

8873.3 2SOE-02 H 

IW-OC-5 1.80E.02 H 

95-57-6 5.WE-03 I 

P-CHLOROPROPANE 

0.CHLOROTOLUENE 

CHLORPYRIFOS 
CHLORPYRIFOS-METHYL 

CHROMIUM Ill 

75-296 

95-49-6 2.WE-02 I 

2921-66-2 3.WE-03 I 

5596-13.0 l.WE-02 H 
16065-611 lSOE+W I 

CHROMIUM VI 

, COBALT 
COKE OVEN EMISSIONS (COAL TAR) 

COPPER 

16540-249 3yWE-03 I 

7440464 6.WE-02 E 
6007-45-2 

7440-50-6 4.WE-M H 

2.WE-02 H 

3.WE-05 I 

CROTONALDEHYDE 123.739 1 1.9OE+WH 

CUMENE 96-62-6 l.WE-01 I l.lOE-01 I 

CYANIDE (FREE) 57-12-5 P.WE-02 I 

CALCIUM CYANIDE 

COPPER CYANIDE 

I 59201-61 4E-021 1 I 
1 544-92-31 S.WE-03 I ( 

CYANAZINE 21725-46-2 2.WE-03 H 8.4OE-01 H 

CYANCGEN 460-145 4.WE-02 I 

CYANOGEN BROMIDE 506-66-3 S.WE-02 I 

CYANCGEN CHLORIDE 505-77-4 5.WE-02 I 

HYDROGEN CYANIDE 

POTASSIUM CYANIDE 

POTASSIUM SILVER CYANIDE 

74-93-6 2.WE-02 I 6.M)E-04 I 

151-56-6 5.WEM I 

506-61-5 2.WE-01 I 

SILVER CYANIDE 1 50564.91 l.WE-01 I 1 I 
SODIUM CYANIDE 1 1439991 4.WE-02 I 1 

THIOCYANATE 5.WE-02 E 

ZINC CYANIDE 557-21-l 5.WE-02 I 

CYCLDHEXANONE 108-94-l 5.WE+OO I 

CYHALOTHRINKARATE 68065-85-6 S.WE-03 I 

CYPERMETHRIN 5231547-E l.WE-02 I 

CSFi 
lhglkgld 

6.3OE+w I 

63OE+W I 

5.308-02 I 

3.5E-01 I 

2.7OE-01 H 

6.10E-02 I 

3.5E-03 E 

4.10E+Ol H 

2.2 I 

V 

- 

E 

- 

Y 

Y- 

- 

Y 

L 

E 

L 
Y 
Y 

L 
Y 
Y 

I 

V 

L 
Y 

Y 

Y- 
Y 

- 

- 

1 
Y 

- 

y_ 

Y- 

- 

- 

- 

Tap 
water 

Risk-t 

Ambient 
air 

ug4 I ugJm3 
1,6E+Ol N ( 9.9E-C4C 

3.7E+Ol N 9.9E-04 C 

1.6E104 N 1.6E+O3 N 

3.7E+O3 N 3.7EiQ2 N 

1 .OE+O3 N 7.3E+O2 N 

1.7E-01 C 1 1.6E.02C 

1.9E-01 C 1 1.6E-02C 

l.lEt02N ) 6.2E+JlN 

2.5E-01 C I 2.3E-02C 
7.3E+O3 N 7.3EtO2 N 

1.4E+Ol N 7.3E+M) N 
2.4E+O3 N 1.5EtO3 N 
1 .OEtO5 N 5.lE&N 

2.lE+OOC 1 l.EE+OOC 

1.2E-01 C 1 l.lE-02C 

--ii&++ 
2.lE+O2N 1 l.lE+OOZN 
1.2E+O2 N I 7.3E+Ol N 
l.lEtO2N l.lEtOl N 
3.7EtO2 N 3.7E+Ol N 

5.5E+O4 N 5.5E+O3 N 
l.lEtO2N 1.5E.04 C 

7.3E+O2 N 7.3EiOl N 
1.5E+O3 N 1.5E+O2 N 
1.6E+O2 N 1.6EiOl N 

6.0E-02 C 7.5E-03 C 

7.3E+O3 N 7.3EtO2 N 
3.7E+O3 N 3.7EtO2 N 
1 .SE+O3 N 1.5E+O2 N 
1.6E+O3 N 1.6E+O2 N 

mgfkg 
6.6E-01 N 

1.4E+OO N 

6.6E+OZ N 
1.4E+02 N 
1.4E+O2 N 

2.4E-02 C 
1.4E+Ol N 

2.7E+OO N 

7.9E-03 C 
9.OE-03 C 
1.4E+O2 N 

2.7E+W N 
5.4Ec00 N 

2.7EiOl N 
1.2E-02 C 

2.7E+O2 N 

2.7EiOl N 
5.4EiO2 N 

l.lE+OOC 
5.2E-01 C 

2.4E-01 C 
5.4E-03 C 

l.lEtO2 N 

1.3E-01 C 
1.6E-01 C 

66EtOO N ‘I .OEiO4 N 

2.3Ei2 C 

3.2E+O2 C 

2.7E+Ol N 

4.lEiOO N 
1.4E+Ol N 

2.OEtO3 N 

4.lEiOO N 
6.lE+Ol N 

54EtOl N 

1.7E-03 C 
14E+O2 N 

2.7E+Ol N 

5.4E+Ol N 

6.6E+OO N 
3.6E-03 C 

5.4E+Ol N 

1.2EtO2 N 

6.6EtOl N 

2.7EtOl N 

6.6Ed)l N 
2.7E+O2 N 

1.4E+O2 N 
5.4E+Ol N 

6.6E+Ol N 

6.6EtOl N 
6.6E+O3 N 

6.6E+OO N 
1.4E+Ol N 

Soil 
Industrial 

mglkQ 

1 .OEiO3 N 

2.OE+O3 N 

1 .OEtO6 N 
2.OEtO5 N 

2.OE+O5 N 
4.4E+Ol C 

2.OE+O4 N 

4.1E+O3 N 

1.4EtOl C 
1.6E+Ol c 

2.OEt05 N 

4.lE+O3 N 

6.2EtO3 N 

4.lE+C4 N 
2.lE+Ol C 

4.1E+O5 N 

4.lEtO4 N 
6.2EtO5 N 

2.OE+O3 C 

9.4EiO2 C 
4.4E+O2 C 

9.9Etw c 

1.6EtO5 N 

4.1EtO4 N 

6.lEiO3 N 
2.OE+O4 N 

3.lE+O6 N 

6.lEtO3 N 
1.2E+O5 N 

6.2EtO4 N 

3.OEtOO C 

2.OEKl5 N 

4.lEiO4 N 

6.2E+C4 N 
1 .OE+O4 N 

6.6Ea c 

6.2EtO4 N 

1.6E+O5 N 

1 .OE+!J5 N 
4.lEiO4 N 

l.OE+O5 N 
4.1E+J5 N 
2.OE+O5 N 

6.2EiQ4 N 
1 .OEtO5 N 
1 .OE+05 N 

1 .OE+O7 N 
1 .OE+O4 N 

2.OEtO4 N 

l.OEtO2C I 
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Chemical 

DACTHAL 
DALAPON 

DDD 

DDE 

DDT 
DIMNON 

DIBENZOFURAN 
1.4.DIBROMOBENZENE 

DIBROMCCHLOROMETHANE 

i,2-DIBROMo+CHLOROPROPANE 

IZ-DIBRCMOETHANE 

DIBUTYLPHTHALATE 

DICAMBA 
Ji,2-DICHLOROBENZENE 

1.3.DICHLOROBENZENE 

IA-DICHLOROBENZENE 

1.2~DICHLOROETHANE 
I,!-DICHLOROETHENE 

CIS-l,P-DICHLOROETHENE 
TRANS.1.2.DICHLOROETHENE 

TOTAL 1.2.DICHLOROETHENE 

2.4.DICHLOROPHENOC 
2.4-D 

4-(2,4-DlCHLOROPHENOXy)BUNRIC ACID 

IP-DICHLOROPROPANE 
2,+DICHLOROPROPANoL 

l.IDICHLOROPROPENE 

DICHLORVOS 
DICOFOL 

DICYCLOPENTADIENE 
DIELDRIN 

DIESEL EMISSIONS 

DIETHYLPHTHALATE 

IDIEMYLENE GLYCOL. MONOBUTYL ETHER 
DIETHYLENE GLYCOL. MONOETHYL ETHER 

Dl(2-ETHYLHEXVL)ADlPATE 

~ZkJZtgE, 
DllSOPROPyL METHYLPHOSPHONATE (DIMP) r- 2,4-DIMETHYLANILINE HYDROCHLORIDE 

I 3.3’.DIMETHYLBENZIDINE 

I.!-DlMEn-!YLHYDRA~!NE 

l,P-DIMErHYLHYDRAZlNE 
2.4-DIMEMYLPHENOL 

2.&DIMETHYLPtlENOL 
3+DIMNYLPHENOL 
DlMETHnPHTHALATE 

1,2-DINITROBENZENE 

w-37-6 I.WE-02 I 
124.481 P.WE-02 I 

95.128 

1 w-93-4 

60-57-I 5.WE-06 I 

64-65-2 6.WE-01 I 
112-34-5 

111-90-0 2.WE+W H 

103-23-l 6.WE-01 I 
5653-i 

43222-46. E.WEM I 

L 
75-37-6 

144575.6 6.09E-W I 

119-90-l 

12440.3 
21436-96-l 

9568-I 

121-69-7 2.WE-03 I 

119837 
57-14-71 

1 5.70E.03H 1 

9,20E+00 H 1 I 
2.6OE+W w 1 ! 3.5OEtW W 

3.70EtOl W 3.70EtOl W 

Tap 
water 

Risk-based concentrations 
Ambient 

air Fish 
Soil Soil 

lndustrlal Resldentlal 

Regia, Ill SSLs 

Soil, for grwndwater migration 

DAF 1 1 DAFPO 

vccl ufgl I UrJlnS we I m&g mgAg I wm I WQQ 
I 3.7E+O2N I 3.7E+Ol N 1 1.4E+Ol N 1 2OEtO4N I 7.6E+O2N I 

l.!E+O3N l.lEtO2 N 4.1EMl N 6.1E+O4 N 2.3E+O3 N 3.5E-01 7.1EtOON 

2.6E-01 C 2.6E-02 C 1.3E-02 C 2.4E+Ol C 2.7E+OO C 5.6E-01 l.lE+Ol C 

2.OE.01 C 1.6E-02 C 9.3E-03 C 1.7E+Ol C !.9E+OO C 1 .BEiOO 3.5E101 C 

2.OE-01 C 1.6E-02 C 9.3E-03 C 1.7EiOl C 1.9EtO6 C 5.6E-02 1.2EtWC 
3.3E+Ol N 3.3EtW N !.2E+OO N 1.6E+O3 N 7.OEfQl N 2.lE-02 4.3E-01 N 

Y 2.4E+Ol N 1.5E+Ol N 5.4EtOO N 8.2E+O3 N 3.1E+O2 N 3.6E.01 7.7EvJO N 

3.7E+02 N 3.7EiOl N 1.4EiOl N 2.OEtO4 N 7.6E+02 N 

Y 1.3E-01 C 7.5E-02 C 3.6E-02 C 6 6E+Ol C 7.6EiOO C 4.1E-05 6.3E-04 C 

Y 4.7E-02 C I 2.1E-01 N 2.3E-03 C 41E+OOC 4.6E-01 C 4.4E-05 6.7E-04 C 

Y 7.5E-04 C 6.2E-03 C 3.7E-05 C 6.7E-02 C 7.5E-03 C 4.3E-07 6.5E.06 C 
3.7EiO3 N 3.7E+O2 N 1.4E+02 N 2 OE+O5 N 7.68+03 N 2.5EtO2 5.OEt03 N 
l.lE+O3 N !.lE+O2N 4.1E+Ol N 6.lE.104 N 2.3Et03 N 2.2E-01 4.5E+W N 

Y 5.5E+O2 N 3.3E+O2 N !.2E+O2 N 1.6E+O5 N 7.OEiO3 N 4.6E-01 9.3EtW N 

y 1 5.5Ei.W N 1 3.3EiOON 1 !.2E+OON 1 l.BE+OBN I 7.OEiOl N I 4.4E431 6.7E-02 N 
y I 4.7E-01 C I 2.6E.01 C I 1.3E.01 C I 2.4EiQ2C I 2.7E+Ol C i 3.6E-041 7.1E-03C 

1.5E-01 C 1.4E-02 C 7.OE-03 C 1.3E+Ol C 1.4E+W C 2.5E-04 4.9E.03 C 

Y 1.3E-03 C 6.7E-W C 4.OE-07 6.OE-06 C 

Y 3.5E+O2 N 1.6E+O2 N 2.7E+O2 N 4.lE+O5 N 1.6EtO4 N 5.5E-01 l.lEtOl N 

Y 8.OE+O2 N 5.1EtO2 N !.4E+O2 N 2.OEt05 N 7.6Et03 N 2.3E-01 4.5E+OO N 

Y 1.2E-01 C 6.9E-02 C 3.5E-02 C 6 3E+Ol C 7.OEi00 C 5.2E-05 1 .OE.O3 C 

Y 4.4E-02 C 3.6E-02 C 5.3E-03 C 9.5E+OO C l.lE+OOC 1.6E-05 3.6E-04 C 

Y 6.lEiOl N 3.7&01 N 1.4EiOl N 2.OEiQ4 N 7.6E+O2 N 1.7E-02 3.5E.01 N 

Y 1.2E+O2 N 7.3E+Ol N 2.7E+Ol N 4.1E&4 N 1.6EtO3 N 4.1E.02 6.2E-01 N 

Y 5.5Et01 N 3.3E+Ol N !.2E+Ol N 1.6E+04 N 7.OE+O2 N 1.9E-02 3.7E-01 N 
l.lE+OZ N l.lE+Ol N 4.!E+W N 6.1E+O3 N 2.3EiO2 N 6.OE-02 1.2EIW N 
3.7EtO2 N 3.7E+Ol N !.4E+Ol N 2.OEta4 N 7.6E+O2 N 4.5E-01 S.OEt00 N 
2.9E+O2 N 2.9EiOl N l.lE+Ol N 1.6E+O4 N 6.3E+O2 N 

Y. 1.6E.01 c 9.2E-02 C 4 6E-02 C b 4E+Ol C 9.4EiOO C 1 .oE-Q4 2.1E-03 C 

I l.lEtO2N 1 l.lE+OlN 1 4.!E+WN 1 6.1E+O3N 1 2.3E+O2N 
1 

1 I 
y 7.7E-02 C 1 4.6E-02 C 1 1.6E-02 C 1 3.2E+Ol C 1 3.5EiOOC I 1 2.7E-051 5.5E.04c 

2.3E01 C 2.2E.02 C l.lE-02C 2.OE+Ol C 2.2EtOO C 5.5E-05 l.lE-03C 
1.5E-01 C 1.4E-02 C 7.2E-03 C 1.3E+Ol C 1.5E+OO C 9.3E-04 1.9E-02 C 

Y 4.4E-01 N 2.2E-01 N 4.!E+Ol N 6.1E+O4 N 2.3EtO3 N 
4.2EJl3 C 3.9E-04 C 2.OE-04 C 3.6E-01 C 4.OE-02 C l.lE-04 2.2E.03 C 

5.!E+OO N 
2.9E+O4 N 2.9EtO3 N l.lEiO3 N 1.6EiO6 N 6.3EtO4 N 2.3E+Ol 4.5EtO2 N 

2.!E+Ol N 

7.3E+O4 N 7.3EtO3 N 2.7EtO3 N 4.1EtC6 N 1.6E+O5 N 
5.6EtOl C 5.2E+OO C 2.6E100 C 4 BE+03 C 5.3EtO2 C 

1 1.4E-05C 1 1.3E.06C 1 6.7E-07C I 1.2E-03C I 1.4E-04C I I 
2.9E+O3 N 2.9E+O2 N !.lE+!I2 N 1.6EtO5 N 6.3E+O3 N 

Y 6OEtO4N 4.OE+O4 N 
2.9E+O3 N 2.9EiO2 N l.lEtO2 N 1.6EiO5 N 6.3E+l3 N 
4.6EtOO C 4.5E.01 C 2.3E-01 C 4.1EiO2 C 4.6EiOl C 

Y 4.2E-02 N 2.1E-02 N 6.5E-06 1.7E.04 N 
1.2E.01 C l.lE-02C 5.4E-03 C 9.9EtW C l.lE+OOC 
6.9E-02 C 6.3E-03 C 4.2E-03 C 7.6E+OO C 6.5E-01 C 

7.3EtOl N 7.3E+Oil N 2.7E+OO N 4.1EiO3 N 1.6E+O2 N 
7.3E.03 C 6.6E.04 c 3.4E.04 C 6.2E-01 C 6.9E-02 C 
2.6E-02 C 1.8E-03 c 1.2E-03 C 22EtOoC 2.5E-61 0 
l.BE.03 C 1.7E-04 C 6.5E.05 C 1.5E.01 C 1.7E-02 C 

7.3E+O2 N 7.3&01 N 2.7EiOl N 4.1EtO4 N 1.6E+O3 N 3.4E-01 6.7Et00 N 
2.2E+Ol N 2.2E&l N 6.1E-01 N !.2E+O3 N 4.7EiOl N 
3.?EtOl N 3.7E+OO N 1.4E+00 N 2.OE+O3 N 7.6EtOl N 
3.7E+O5 N 3.7E+O4 N 1.4EiO4 N 2.OE+O7 N 7.6EtO5 N 
!.5E+Ol N 1.5EIW N 5.4E-01 N 6.2E+O2 N 3.1EtOl N 

1 
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Chemical 
1.3DINITROSENZENE 

DINITROTOLUENE MIX 

PA-DINITROTCLUENE 

2.CDINIT’RCTOLUENE 

DINOSEB 
DICCMFHTHALATE 

1.4.DIOXANE 
DlPHENYfAMlNE 
1.2-DIFHENYLHYDRAZINE 

DfSULFOTDN 
1.4.DfTHIANE 
DIURDN 

ENDOSULFAN 
ENDRIN 
“EPICHLOROHYDRIN 

ElliYL ETHER 

ETHYL METHACRYfATE 

FENAhllPHOS 

FLUOMETURON 
FLUORINE 

FOMESAFEN 

FDNOFOS 

I 
FORMALDEHYDE 

FORMIC ACID 

FURAN 

FURAZCXIWNE 

FURFURAL 
GLYCIDALDEHYDE 

GLYPHOSATE 

HEPTACHLOR 

HEPTACHLOR EWXIDE 

HEXABROMOBENZENE 

HEXACHLORCBENZENE 
HEXACHLORCSUTADIENE 

ALPHA-HCH 

BETA-HCH 

I Risk-based concentrations 

I I Tag 1 Ambient [ 

CAS 

99-65-o 
1 W-25-4 

RfDd 
mg’kgd 

I.WE-04 f 
4.00E-04 H 

CSFo RfDi 

I/mgl@d m@g/d 
CSFi water air 

l/ms/kg!d VCC ugl u&l3 

3.7Ei60 N 3.7E-01 N 

15Ec01 N 1.5Et00 N 

Fish 

mg/kg 
1.4E-01 N 

5.4E-01 N 

131-89-5 2.WE.03 I 1 7.3E+01 N 7,3E+OO N 2.7EtOO N 

534-52-I l.oOE-04 E 3.7E+OO N 3.7E-01 N 1.4E-01 N 

51-26-5 2.00E-03 I 7.3E+61 N 7.3E+00 N 2.7EtW N 

I 1 6.6OE.01 I 1 I / 1 9.8E-02 C 1 9.2EJJ3C 1 4.6E-03C 
121-14-21 2.OOE-03I 1 I ) 7,3E+OI N 1 7.3EiWN 1 2.7EKfON 

606-20-2 I.XIE-03 H 3,7E+Ol N 3.7E+OO N 1.4E+M) N 

0885.7 1 .WE-03 I 3.7E+Jl N 3.7E+W N I .4E+00 N 

11764.0 2.COE-02 H 7.3E+O2 N 7.3E101 N 2.7E+Oi N 

123.91-l l.lOE-02 I G.IE+WC 5.7E-01 C 2.9E.01 C 

122-344 2.50E-M I 9.IE+fJ2 N 9.lE+Ol N 3.4E+OI N 

122-66-7 6.OOE-01 f E.WE-01 I 6.4E-02 C 7.6E-03 C 3.9E-03 C 

8503-7 2.20E-03 I 6.OE+t31 N 6.OEtG3 N 3.OE+OO N 

298.044 4.03E-05 I l.ffE+tTO N 1.5E-01 N 5.4E-02 N 

505-29-3 1 .WE-02 I 3.7EtO2 N 3.7EiOl N 1.4E+Oi N 

330-54-I 2.OOE-03 I 7.3EKfl N 7.3EtW N 2.7EtOO N 

115-247 8.WE-03 I 2 2E+O2 N 2.2E+Ol N E.IE+OO N 

72-20-6 3.00E-6-f I l.lE&I N l.lE&ON 4.1E-01 N 

106-69-6 2.OOE-03 H 9.96P03 I 2.66E-04 I 4.20E-03 I y 2.OE+W N I.OE+OO N 3.2E.01 C ! 

563-12-2 5.WE-04 I l.SE+01 N ISE+W N 6.8E-01 N 

110-60-5 4.WE-01 H 5.70E-02 I 1.5E&l N 2.1E+O2 N 5.4Ei62 N 

141-76-6 9.OOE-01 I Y 5.5E+fJ3 N 3.3E+O3 N 1.2E+O3 N 

lW414 I .WEgl I 2.90E-01 I Y 1.3E+O3 N I.lE#l3 N 1.4E+02 N 

107-15-3 2.WE-02 H 7,3E+l2 N 7.3Et01 N 2.7Ei61 N 

107-21-l 2.00E+W I 7.3E+O4 N 73EiO3 N 2.7E+O3 N 

111-76-21 5.WE-01 1 I 3.70E+W I I ( 1 19EtO4N 1 1.4EtO4N 1 66E+O2 N 

7521.61 I I.WE+WH i 1 3SOE-01 H 1 y I 2.3E-02C I 1.6E-02 C I 3.2E-03C 

9645.7 6.oOE-05 I I.lE-01 H S.IE-Ol c I 5.7E-02 C I 2.9E-02 C I 

60-29-7 2.WE.01 I Y 1.2Et63 N 7.3E+Ll2 N 2.7E+32 N 

97-63-2 9.00E-02 H Y 55E+O2 N 3.3EtO2 N 1.2EtfJ2 N 

22224-92-6, 2.543E-04 I S.lE+OO N 9.IE-01 N 3.4E-01 N 

2164-17-2 l.?6E-02 I 4.7Ei4l2 N 4.7E+01 N l.BE+Ol N 

7782414 6.00E92 I 2.2EtO3 N 2.2EtLI2 N S.lE+Jl N 

72176-02-0 1.9oE-01 I 3.5E-01 C 3.3E-02 C I .7E02 C 
W-22-91 2.WE.03 I 1 I I 1 1 7.3EtOI N 1 7.3E+flON 1 2.7E+JO N 

50.0001 2.fJlE-01 I I ( 4.5OE.021 1 1 7.3E+O3 N 1 1.4E-01 C 1 2.7E+02 N 

64-166~ 2.OOE+00H 1 I I I 
110-009 1 .WE-03 I I I Y 

6745-61 1 3.6OE+WH 1 

96-01-1 3.WE-03 I I .00E-02 A 

766-34-4 4.fXlE-04 I 2.90E-04 H 

1071-636 l.WE-01 I 

76444 S.WE-04 I 4.56E+C6 I 4.5OE+fXl I 

7.3Ei&l N 7.3EtO3 N 2.7E+o3 N 

6.1EtOO N 3.7Et60 N I .4E+OO N 
1.6E-62 C i.6E-03 C 6.3E-04 C 

l.lE+02 N 3.7E+Ol N 4.1E+WN 

1.5EtOl N ( l.lE+lO N 1 5.4E-01 N 

3.7EiO3N I 3.7E+32N 1 1.4E+O2N 

1.5E-02C ( 1.4Eg3C 1 7.OE-04C 

1024-57-3 1.30E-05 I S.lOE+M) I 9.lOE+W I 7.4E-03 C 6.SE-04 c 3.58-04 C 

67-62-l 2.fXlE-03 I 7.3E+Ol N 7.3E+60 N 2.7E+OO N 

116.74-I 6.WE.04 I l.WEtOO I I .60E+W I 4.2E-02 C 3.9E-03 C 2.OE-03 C 

67.663 2.WE-M H 7.6OE-02 I 7.6OE-02 I 6.6E-01 c I 6.OE-02 C I 4.OE-Cf2C I 

319-64-d 6.3LTEKxT I 6.30E+W I l.lE-02 C 9.9Eg-4 C 5.OE-M c 

319-857 16OE+W I l.&lE+W I 3.7E-02 C 3.5E-03 C 1.6E.03 C 

5a60-9 3.WE-04 I 1.3OE+W H 5.2E-02 C 4.6E.03 C 2.4E-03 C 

608-731 1.80EtW I 1.6OE+Gl I 3.78-02 C 3.5E-03 C 1.6E.03 C 

7747-4 7.oOE-133 I 2.oOE-05 H 2.6EiO2 N 7.3E-02 N 9.5EtW N 
1940674-d 1 6.20E+%3 I 1 / 4,55E+O31 j 1 l.lE-05C 1 1.4E-06C 1 5.1E07C 

67.72-11 l.WE-031 I 14OEMI I 1 14OE-02 I 1 1 4.8EaO C I 1 4.5E-01 C I 1 2.3E-01 C I 

70304 3.01lE-04 I l.lE+tTI N l.lE+WN 4.1E-01 N 

&so&o 2.9oE-06 I I.lE-02 N 

i 

Soil 
lndushial 

mgikg 

2.OE+O2 N 

62E+O2 N 
41E+O3N 

2.OEt02 N 
4.iE&3 N 

6.4E100 C 

4.lE+O3 N 

2.OEiO3 N 
2 OEiO3 N 

4.1EtO4 N 

5.2E+O2 C 
5.1E+O4 N 

7.2EtOO C 
4.5E+63 N 

62E+Ol N 

2.OE+04 N 
4,1E+63N 

1.2E+04 N 

6.IEw32 N 
5.6EiO2 C I 

1 .OE+63 N 

6.2Et05 N 
l.EE+B N 

2.OEi.05 N 
4.lEt04 N 
4.iE+O6 N 

l.OEt06 N 

5.7E100 C 
5.2E101 C f 

4.IEtO5 N 
1.8Ei-05 N 

5.lE+O2 N 

2.7EtLl4 N 
1.2Ei.05 N 

3.OE+Ol C 

4.1Ei63 N 
4.lEt05 N 

4.iE+66 N 

2.OEal3 N 

1.5E+OS C 

6.lE+03 N 

6.2E+O2 N 

2.OEi65 N 

1.3Et00 C 

6.3E-01 C 
4.lE+O3 N 

B.SE+Ckl C 

7.3E*01 C I 

S.lE.01 C 

3.2Ei0-l C 
4.4EtOO C 

32E+WC 
1.4&&l N 

9.2E-W C 
4.1E+02C I 

6.1E+O2 N 

Soil 

Residential 

men0 
7.SE+OO N 

3.1EtOI N 

I .6E+02 N 
7.8E+W N 

1.6EiO2 N 

9.4E-01 C 
1.6Ei62 N 

76EiOI N 

7SE+fll N 

1.6E+O3 N 
5.6E+a c 

2.OE+fl3 N 
8.OE-01 C 

I .7E+O2 N 

3.IE+OO N 

7.6E+02 N 
1.6E+O2 N 

4.7E+O2 N 

2.3E+01 N 
6.5E+01 C I 

3.9E.fOl N 
3.IE+O4 N 

I.OE+&l N 
7.6E+O3 N 
1.6E+O3 N 

I .6E+J5 N 

3SE+fl4 N 
6.4E-01 C 

5.6E+OOC f 
I .6E+O4 N 

7.OE+03 N 

2.OE+ol N 
I .OE+O3 N 

4.7E+O3 N 

3.4E+Gl C 
1.6E+JJ2 N 

I .6E+O4 N 

1.6EiO5 N 

7.6Edl N 
1.7E-01 C 

2.3EtO2 N 

3.IE+Ol N 
76EtO3 N 

1.4E.01 C 

7.0E-02 C 

1.6EtO2 N 

4.OE-01 C 

6.2Et00C I 

i.OE-01 C 
3.5E-01 c 

4.9E-01 C 

3.5E-01 C 
5.5E+o2 N 
1 .OE-04 C 

4.6E+JI C I 

2.3E+Cfl N 

Region Ill SSLs 
lil, 

DAF 1 DAF 20 

mplko w&l 
1.6E-03 3.7E-02 N 

5.68421 1.2Et00 N 

I .BE-Ol 3.5E+00 N 
1.5E+W 3.OEiOI N 

1.5E-03 3.OE-02 N 

2.3E-02 4.6E-01 N 

2.6Et01 5.3Et62 N 
4.2E-02 6.4E-01 c 

I .2E03 2.58-02 C 

2.6E.03 5.2E-02 C 
9.2E-02 I .6EtW C 
4.5E.05 SSEO4 C 
1.6E-M 3.IE.03 C 

2.2E-04 4.3E-03 C 

foElo 2.oEtO3 N 

1.6E02 3.6E.01 C 
1 .OE+O2 2.OEtO3 N 
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cl ‘I 

I 

3 

E r EPANCEA pm*&2?d “due 0 = omer 

Chemical 

HEXANE 
2.HEXANON; 

CAS 

1 IO-543 
591-76-6 

RfDO CSFo RfDi 

@k@d i/mgke/d mgkg!d 

6.OOE-02 H 5.71E.02 f 

4.WE-02 E 1.4EQ3 E 

Risk-f 

Tap Ambient 

CSFi water air 

l/mgkg/d VCC &?A u!3kn3 

Y 3SE+O2 N 2.1E102 N 
lSEtO3 N 5.1E+OON 

HEXAZINDNE 1 51235~J4-21 3.3OE-MI 1 I I 1 1.2EiO3 N 1 l.ZE+OZ N 
HMX 2691.410 S.WE-02 I 1.6E+03 N 1 BEtO N 
HYDRAZINE 30201-Z 3.WE+00 I 1.70E+01 I 2.2E-02 C 3.7E-M c 

HYDROGEN CHLORIDE 

HYDROGEN SULFIDE 
HYDRDDUINONE 

IRON 
ISOBUTANOL 

ISOPHORONE 
ISOPROPALIN 

ISOPROPYL METHYL PHDSPHONIC ACID 

7647-010 5.70E.03 I 2.1E+Ol N 
7703-064 3.WE.03 I 2.85E-04 I l.lEiO2 N l.OE+OO N 

123-31-9 4.WE-02 H 1.5E+O3 N 1.5E+O.2 N 
7434896 3.OOE-01 E l.lEiO4 N l.lE+O3N 

78-83-l 3.WE-01 I Y 18E+O3 N l.lEtO3N 

78-59-f 2.WE-01 I 9.5OE-04 I 7.OE+Ol C 6 6EiQO C 
33820-53-O lSOE-02 I 5.5E+02 N 5.5E+Oi N 

1632-54-6 l .WE-01 I 3,7E+O3 N 3 7EiO2 N 
I 7800.21 l.WE-071 I I I I I 3.7E-03N I 3.7E-M N 

LITHIUM 7439-93.2 P.OOE-02 E 7.3E+O2 N 7.3E+Jl N 
MALATHION 121-75-5 2.WE.02 I 7.3EiO2 N 7.3EiOl N 
MALEIC ANHYDRIDE 108-31-6 1 .WE-Ol I 3.7843 N 3.7E+02 N 
MANGANESE-NONFOOD 743495.5 2.WE-02 I 1.43B05 I 7.3EiO2 N 5.2E-02 N 

MANGANESE-FOOD 743496.5 1 .&E-O1 I 1.43E.05 I 5 lEtO3 N 5.2E-02 N 

IMEPHOSFOLAN I 950-10.71 9.WE-05H I I I 1 1 3.3E+WN 1 3 3E-01 N 

MEPIGUAT CHLORIDE 24307-26-4 3.WE.02 f l.lEtO3N l.lE+O2 N 

MERCURIC M-ILORfDE 7487-94-7 3.WE-W I l.lE+Ol N l.lEiOON 
MERCURY (INORGANIC) 7439975 8.60E.05 I . 3.1E01 N 

METHYLMERCURY 22967-92-6 l.WE-04 I 3.7Et00 N 3.7E-01 N 

METHACRYLONITRILE 126-96-7 l.WE-04 I 2.WE-04 A Y 1 .OE+OtI N 7.3E-01 N 

METHANOL 67-56.1 5.WE-01 I 1.8EiO4 N 1.6E+O3 N 
METHIDATHION 950-37-6 i.WE-03 I 3 7EiOl N 3.7Et00 N 
METHOXYCHLOR 72-43-5 5.WE-03 I 1.8E+02 N 1.6E+Oi N 

METHyl. ACETATE 79-20-9 l.WE+OOH Y 6.lEiO3 N 3.7EtO3 N 

METHn ACRyLATE 9633.3 3.WE-02 A Y 1.8E+O2 N l.lE+O2 N 

P-METHYVWILINE 95-53-4 2.40E-01 H 2.8E.01 C 2.6E-02 C 

14-(2.MEFHYI-4CHLOROPHENOXY) BUl-fRlC ACID , 94-w-51 l.WE-021 [ I I 3.7E+O2 N 1 3.7E+Ol N 

2METHYL-I~CfiLOROPHENOXYACETfC ACID (MCPA) 1 94-74-61 5.WE-04 I 1 I I I 1 l.EE+Ql N 1.8Et00N 

2-(2-METHYL-lCHLOFiOFliENOXY)PROPlONIC ACID (( 93-66-21 

1 

l.WE-03 f 1 1 3.7EtOl N 1 3.7EtOO N 

METHYLCYCLOHEXANE 106-67-2 &WE-01 H Y 6.3E+J3 N 3.1EtO3 N 

METHnENE BROMIDE 74-95-3 l.WE-02 A Y 6.1E+Ol N 3.7EiOl N 

METHYLENE CHLORIDE 75-69-2 B.WE-02 I 7SOE-03 f 6.6OE.01 H 1.65E.03 I y 4.1EiOO C 3.8E+W C 

4.4’~METHYLENE BIS(2CHLOROANILINE) 101-14-4 7.WE.04 H 1.3OE.01 H 1.30E.01 H 5.2E-01 C 4.8E-02 C 

4.4’.METHYLENE BlS(N,N’-DlMETHYL)ANlLlNE 101-61-l 4.6OE-02 I 1.5E+OO C 1.4E-01 C 

4.4’.METHYLENEDIPHENn fSCCYANATE 101-68-6 1.7E.04 f 6.2E-01 N 

METHYL ETHYL KETONE (2-BUTANONE) 78-93-3 6.WE-01 I 2.&6E-01 f Y 1.9E+O3 N 1 .OE+O3 N 

METHYL HYDRAZINE 1 6s34-41 1 l.lOE+W W 1 I 
METHYL fSOBUM KETONE (4.METHYL-2-PENTAN 

1 1 6.1E-02 C I 5.7E-03C 

10%10-11 8 WE-02 H 1 1 2.WE-MA 1 1 Y 1 1.4E+O2 N 1 7.3E+Ol N 

METHYL METHACRYLATE 60-62-6 1.4oE+w I 2.WE-01 I Y 1.4E+O3 N 7.3E+O2 N 

2.METHYL-5.NITROANILINE 99-55-6 3.3OP02 H 2.OEtOO C 1.9E.01 C 

METHYl. PARATHION 298-00-o 2SOE-04 I 9.1EtOO N 9.1E-01 N 

2.METHYLPHENOL 9546-7 S.WE-02 I 1.8EiO3 N 1.8E+O2 N 

3-METHYLPHENOL 108-39-4 5.WE-02 I 1.6E+O3 N l.BE+O2 N 

4-METHYLPHENOL 106-44-5 5.WE-03 H 1.8EiO2 N 1 .BE+Ol N 

METHYLSTYRENE MIX 25013-15-4 6.WE-03 A l.WE-02 A Y 5.5E+Ol N 3.7EiOi N 

IALPHA-M~YLSTYRENE I 96-63-91 7.WE-02 A I I I 1 ” 1 4.3Et02N 

IMETHYL TERT-BUTYL ETHER 

] 2.6E+O2N 

I 1634-04-41 I 1 6.57E-01 I 1 1 Y 1 6.3E+03N I 3.1E+O3N 

METOLACHLOR (DUAL) 5121845-2 lSOE-01 I 5.5E+O3 N 5.5E+O2 N 

MIREX 2385-85-5 2.WE-04 I 7.3E+OO N 7.3E-01 N 

MOLYBDENUM 743490.7 SE-03 I 1.8E+02 N 1.6E+Ol N 

MCNDCHLORAMINE 10599-90-3 lE-01 I l.WE-01 H 3.7E+O3 N 3.7E+O2 N 

NALED 300-76-5 2E-03 I 7.3E+Ol N 7.3EiQO N 

based concentrations 

Fish 

Soil 

Industrial 

Region Ill SSLs 
Soil Soil, for groundwater migration 

Residentlaf DAFI / DAF20 

I mgng I mgkg I m@g I wko I mglkg 
1 8.1EtOl N 1 1.2E+O5N 1 47E+O3N 1 69E-011 1.4EtOl N 

5.4E+Ol N 8.2EtO4 N 3.lE+O3 N 
4.5EtOl N 6.7E+O4 N 2.6E+O3 N 
6.8EtOl N 1 .OEtO5 N 3 9EiO3 N 
l.lE-03 C f .9E+OO C 2.1E-01 C 

f f I I I 
4.1EtOil N 6.1E+O3 N 2.3EiO2 N 
5.4E+Ol N 8.2E+O4 N 3.1E+O3 N 

2.7EtOf N 1 4.1E+O4 N ( 1,6E#,3N 1 
2.7E+Of N 4.1E+O4 N 1.6E+O3 N 4.OE-01 6.1E#JO N 

1.4EiO2 N 2.OE+05 N 7.8E+O3 N 
2.7E+Ol N 4.lE& N 1.6EiO3 N 4.8EtOl 9.5E+J2 L 
1.9E+02 N 2.9E+!I5 N i.iEtO4 N 3.3EiO2 6.7E+Q3 P 

1.2E-01 N 1.8E+O2 N 7.OE+W N 

1.4E+Ol N 2.OE+O4 N 7.8EtO2 N 1.5Ea2 3.OE-01 N 
4 2E-01 C 7.6E+02 C 6.5EtOl C 9.5E-M 1.9E.02 C 
2.4E-02 C 4.4EiOi C 4.9Et00 C 
6.9E-02 C 1.2E+02 C 1.4EtOl C 

61E+O2 N 1.2E& N 4.7EtO4 N 4.OE.01 7.9E+OO N 
2.98-03 C 52EtOOC 5.8E-01 C 
l.lEtO2 N 1.6EiU5 N 6.3E+O3 N 6.5E-02 1.3E+OLl N 
1.9EtO3 N 2.9EtO6 N l.lE+O5 N 33E-01 S.SE+W N 

~ 

,  . . I _  “ .  

1.4E+00 2 6EtOl N 
2.OE+O2 N 3.lE+g5 N l.ZEi&l N 
2.7E.01 N 4.1EiQ2 N 1.6E+Ol N 

6.8EtOJl N 1 .OE&i N 3.9EtO2 N 
1.4E+O2 N 2.OEtO5 N 7.8E+03 N 
2.7E+O+, N 4.1E+O3 N 1.6EiO2 N 



1 

Chemical 
NfCKEL REFINERY DUST 
NICKEL 

NITRATE 

NlTRfC OXIDE 
NITRITE 

2.NITROANILINE 

NITROBENZENE 
NITROFURANTOIN .’ 

NITROFURAZONE 

NITROGEN DIOXIDE 
NITROGLYCERIN 

4-NfTROPHENOL 

2.NfTROPROPANE 
N-NITROSD-DIN-BUTYLAMINE 

O-NITROTLYJJENE 

P-NITROTCLUENE 

NUSTAFf 

ORYZALIN 
OXADIAZON 

ri-t 
oxAh4n 

OXYFLUORFEN 
I 

PARAQUAT DICHLORIDE 

PARATHION 

PENTACHLORDSENZENE 
PENTACHLORCNITRGBENZENE 

PENTACHLOROPHENOL 

PERMEtHRlN 

PHENOL 

M-FHENYLENEDIAMINE 
O-PHENYLENEDIAMINE 

P-PHENYLENEDIAMINE 

2.PHENYLPHENOL 

PHOSPHINE 
PHOSPHORIC ACID 

AROCLOR-1232 
AROCLOR-1242 

I TV Ambient 

RfDo CSFo RfDi CSFi I I water I air 

CAS I m@QJd I llnwkgid I m&Id I l/m@#d I VOC~ ugn I uglm3 

I I I i 8.4E-01 I 1 1 1 7.5E-03 C 

7440-02-O 2.WE-02 I 7.3EiO2 N 7.3E+Ol N 2.7EtOl N 4.1E+O4 N 1.6E+O3 N 
14797-55-6 1.6OE+W I 58E+O4N 5.6EtO3 N 2.2E+O3 N 3 3EtO6 N 1.3EtO5 N 
10102-43-9 l.WE-01 W Y 6.1E+O2 N 3.7E+O2 N 1.4EiO2 N 2.OE+05 N 7.8E+O3 N 

14797-65-q l.WE-01 I 3.7E+O3 N 3.7EtO2 N 1.4E+Q2 N 2.OEtO5 N 7.6E+O3 N 

88-74.41 1 5.70E-05 H 1 I I 1 2.1E-01 N 
9895.3 SWE-04 I 6.WE-04 A Y 3.5E+OO N 2 2E+OO N 

67-20-S 7.WE-02 H 2.6E+O3 N 2.6E+O2 N 

5987.0 lSOE+W H 4.5E-02 C 4.2E-03 C 

10102-44-O/ l.WEtO3 W 1 I 1 y 1 6.1EtO3N 1 37E+03N 

55-63-O 1.4E-02 E 4.6EiOO C 4.5E-01 C 

10002-7 E.WE-03 E 2.9E+O2 N 2.9EtOl N 
79-46-9 5,70E-03 I 9.40E+WH y 1.3E-03 C 6.7E-04 C 

924.163 5.40E+W I 5.6OEtWI y 1.9E-03 C i.lE-03 C 

111654-71 I 2.8OEtWI I I 1 1 24E02C 1 2.2E-03C 
5518-51 1 lSOE+M I I 1 1.50E+O2 I 1 I 4.5E.04C I 4.2E-05 C 

62-75-S 5.10E+Oi I 5.10E+Ol I 1.3E.03 C 1.2E-04 C 

66-30-8 4.Wb03 I 1.4E+Ol C 1.3E+OO C 
62164-7 7.WE+OO I 9.6E-03 C &SE-04 C 

759-73-Q 1.40E+02 H 4.6E-04 C 4.5E-05 C 

10595856 2.20E+Ol I 3.OE-03 c 2.6E-04 C 
930-55-2 2.10E+OO I 2 lOE+W I 3.2E-02 C 3.0E-03 C 

9408-1 2.WE-02 E Y 1.2EtO2 N 7.3EtOl N 
8872-2 l.WE-02 H Y 6.1EtOl N 3.7E+Ol N 

99.935 1 .WE-O2 H Y 6.1E+Ol N 3.7E+Ol N 

65509-19-9 7.WE.04 I 2.6E+Ol N 2.6EtOO N 

16044-68-3 5.WE-02 I 1.8EiO3 N 1.8E+O2 N 
19666-30-S 5.WE-03 I 1.6Et02 N 1 .8E+O1 N 
23135-22-O 2.5QE-02 I 9.lE+O2 N S.lE+Ol N 
42674-03-3 3.WE-03 I l.lEtO2 N I.lE+Ol N 

1910425 4.5OE-03 I 1.6EtO2 N 1.6E+Oi N 

5638-2 6.WE-03 H 2.2E+O2 N 2.2EtOl N 
608-955 &WE-O4 I 2.9EtOl N 2.9E+M) N 

82-68-8 3.~E-03 I 2.5UE.01 H 2.6E-01 C 2.4E.02 C 
87-86-5 3.WE-W I 1.20E.01 I 5.6E-01 C 5.2E-02 C 

52645-53-l 5.WE-02 I 1.6EtO3 N 1.6E+O2 N 

108-95-2 6.WE-01 I 2.2EiO4 N 2.2E+03 N 

10845-2 6.oOE-03 I 2.2EiO2 N 2.2EiQ1 N 

95%54-5 4.70E-02 H 1.4EtOO C 1.3E.01 C 
lffi-5cb3 1 .WE-01 H 6.9EtO3 N 6.9E+O2 N 

90-43-7 1 .WE-O3 H 3.5E+Ol C 3.3EtOO C 

7803-51-2 3.WE-04 I 8.6OE.05 I l.lE+Ol N 3.1E-01 N 
7664-38-2 2.90E.03 I l.lE+Ol N 
772514-o 2.WE-05 I 7.3E-01 N 7.3E-02 N 

loo-21-O 1 .WE+OO H 3.7Ea04 N 3.7E+03 N 

85-44-9 2.WE+00 I 3.43E-02 H 7.3E204 N 1.3E+o2 N 
7.WE-a6 H 6.QOE+W H 7.5E-03 C 7.OE-04 C 

1336-36-3 2.WE+00 I P.WE+OO I 3.3E-02 C 3.1E-03 C 
12674-11-2 7.WE-05 I 7.WE.02 I 7.WE-02 I 9.6E-01 C I 6.9E-02C I 

I l iM-28-2 2.WE+W I 2.OOE+W I 3.3E.02 C 3.lE-03C 
11141-16-5 2.GUE+W I 2.WE+W I 3.3E-02 C 3.lE-03 C 
53469-21-9 2.WE+W I 2.WE+00 I 3.3E-02 C 3.1E.03 C 
‘12672.246 Z.WE+OO I 2.00E+OO I 3.38-02 C 3.lE-03 C 
11097641] 2.WE.051 2.WE+OO I 2.WE+OO I I 1 3.3E-02C 3.1E-03 C 
1109682- P.WE+OO I 2.WE+M) I 3.38-02 C 3.1E-03 C 
6178835 4.50E+W E 1.5E.02 C 1.4E-03 C 

ed concenfratfons 

Fish 

m@kg 

Soil 
Industrial 

MQ 

Sdl 
Residential 

mslko 

Region Ill SSLS 
Soil. for ~roundwatw migratfon 

OAF 1 DAF 20 

m&g mcgkg 
I 

-I 

6.8E-01 N 1 .OEtO3 N 3.9E+Ql N 1.2E-03 2.3E02 N 

9.5E+Ol N 1.4EiO5 N 5.5E+O3 N 

l.lE-03 C 1 2.OEtOO C 1 2.3E-01 C I I 
2.1E-05 C ( 3.8E02 C ( 4.3E-03 C i l.lE-071 2.3E.06C 

6.2E-05 C l.lE-01 C I .3E-O2 C 2.8E-07 5.7E-06 C 
6.4E-01 C 1.2EtO3 C 1.3EiO2 C 3.8E-02 7.6E51 C 

4.5E-04 C 6.2E-01 C 9.1E-02 C 2.4E-06 4.7E-05 C 
2.3E-05 C 4.lE-02 C 4.6E53 C 
1.4E.04 C 2.6E-01 C 2.9E-02 C 

1.5E-03 C 2.7E+W C 3.OE-01 C 
2.7E+Ol N 4.lE+O4 N 1.6E+O3 N 
1.4EaOl N 2.OE+O4 N 7.6EiO2 N 
1.4E+01 N 2.OE+O4 N 7.6EtO2 N 

9.5E-01 N 1.4EtO3 N 5.5E101 N 

6.8E+Ol N 1 .OE+O5 N 3.SEtO3 N 

6.8EtOO N > .OE&4 N 3.9Et92 N 
3.4E+Ol N 5.lEtO4 N 2.OE.103 N l.QE-01 3.8EtOO N 

4.1EtOO N 6.lE+03 N 2.3EtO2 N 

6.lE+OO N 9.2E+O3 N 3.5EiO2 N 
&lE+OO N 1.2E+O4 N 4.7EtO2 N S.OE-01 l.OEtOl N 
l.lEtW N 1.6E+O3 N 6.3E+Ol N 1 .OE+W 2.OEtOl N 
f .2E-O2 C 2.2E+Ol C 2.5E+OO C 4.fE.03 6.2E-02 C 
2.6E-02 C 4.6E+Ol C 5.3E+OO C 

6.6EiOl N 1 .OE+J5 N 3.SEtO3 N 1.2E+O2 2.4EtO3 N 

6.lE+O2 N 1.2E+O6 N 4.7E+O4 N 6.7E+QO 1.3E102 N 
.S.fE+OON 1.2E+O4 N 4.7E&2 N 4.9E-02 9.8E.01 N 
6.7E-02 C 1.2EiO2 C 1.4EtOl C 

2.6EiO2 N 3.9E+O5 N 1.5EtO4 N 

1.6E-03 C 2.9EiCG C 3.2E-01 C 2.1E.02 4.1E-01 C 
4.5E-02 C I 6.2EiOi C I 5.5E+W N 2.lE-01 4.2EiOO C 
1.6E-03 c 2.9EtOO C 3.2E51 C 

1.6E.03 C 2.9Et00C 3.2E-01 C 

1.6E-03 C 2.9Em C 3.2E-01 C 

1.6E-03 C 2.9EtM) C 3.2E-01 C 

1.6E-03 C 2.9Ei-W C 3.2E51 C I 5.48-02 l.lE+OOC 

1.6E-03 C 2.9EtOO C 3.2E-01 C 

7.OE-04 C 1.3EtOO C 1.4E-01 C 



EPA Region Ill Rt?C Table 4/13/ZooO 7 

Chelllical CAS m!ykgld 
PDLYNUCLEAR AROMATIC HYDROCARBON?,: 

ACENAPHTHENE 63-32-9 6.WE-02 I 
ANTHRACENE 120-12-7 3.WE-01 I 
BENqA]ANTHRACENE 56-55-3 
BENZCI(B]FLUORANTHENE 205842 
BENZqKjFLUOFtANTHENE 207089 
BENZCfA]PYRENE 50-32-6 
CARBAZOLE 66-74-S 
CHRYSENE 216.01-9 

DlSENz(&H]ANTHRACENE 53-70-3 
\ DIEENZOFURAN 132-644-9 4.WE-03 E 

FLUORANTHENE 206-w0 4.WE-02 I 

FLUORENE I 66-73.71 4.WE-o2 I 
iNDENGft,2bC,D]PYRENE I 193.394 
2.METHYLNAPHTHALENE 
NAPHTHALENE 

PYRENE 

PROMETON 

91-57-6 2.WE-02 E 
91-20-3 2.WE.02 I 

129-00.0 3.WEM I 
1610-16-O ISOEM I 

PROMETRYN 
PROPACHLOR 

PROPANIL 
PROPARGITE 
“N-PROPYLEENZENE 

PROPYLENE GLYCCL 
PROPYLENE GLYCOL. MONOETHYL ETHER 
PROPYLENE GLYCOL. MONOMEt-HM ETHER 

PURSUIT 

7267-l $6 4.OOE.03 I 

1916-16-7 1.3OE-02 I 
709-96-6 5.WE-03 I 

2312.358 2.WE-02 I 

103-65-l 4.WE-02 E 
57-55-6 2.WE+Ol H 

52125-53-6 7.WE-01 H 
107-96-2 7.WE-01 H 

61335-77-6, 2.6OE.01 I 

PYRIDINE 

QU~NCLINE 
I 110-96-11 l.WE-031 
I 91.22-51 

RDX 121-62-4 3.WE-03 I 

RESMETHRIN 10453-866 3.WE-02 I 

w 
RONNEL 299-64-3 S.WE-@ H 

ROTENONE 6579.4 4.WE-03 I 

SELENIOUS ACID 7763-0+6 5.WE-03 I 

SELENIUM 7762.492 5.WE-03 I 

SILVER 7440-22-4 6.WE-03 I 

SIMAZINE 122.349 5.WE-03 I 

SODIUM AZIDE 2662622.6 4.WE-03 I 

SODIUM DlETHYLDfTHlOCARBAMATE 148-16-5 3.WE-02 I 

STRONTIUM, STABLE 7440-24-6 6.ouE-01 I 
- STRYCHNINE 57-24-g 3.WE-04 I 

STYRENE 10042.5 2.WE-01 I 

2.3.7.6.TETRACHLORDDlBENZODlOXlN 1746-01-6 

1,2,4.5-TETFMCHLORCBENZENE 95-94-3 3.WE-04 I 

1.1.1.2-TETRACHLOROETHANE 630-20-6 3.WE-02 I 

1.1.2.2-TETRACHLOROETHANE 1 79-34-51 6.WE-02 E 

TETRACHLOROETHENE 1 127.1641 l.WE-021 

2.3,4.6~TETRACHLOROPHENOL 

P,4A.A-TETRACHLOROTOLUENE 
1.1.1.2-TETRAFLUOROEANE 

.TETRAHYDROFURAN 

56-90-2 3.@JE-o2 I 
5216-25-1 

61 l-97-2 

10%99.9. 2.WE-01 E 

TETRYL 1 479-45-61 l.WE-mH 

THALLIC OXIDE 1 1314-32-51 7.WE-05 W 

THALLIUM 7440260 7.WE-05 0 

THALLIUM ACETATE 563686 S.WE-05 I 

THALLIUM CARBONATE 6535734 &WE05 I 

THALLIUM CHLORIDE 7791-12-a B.WE-05 I 

THALLIUM NtTRATE lOlM-451 S.WE-05 I 

CSFo 
l/m@S/d 

7.30E.01 E 

7.3OE.01 E 

7.3OC02 E 
7.3OE+OO I 

2.WE-02 H 

7.3OE-03 E 
7.30E~lO E 

7.3OE.01 E 

1.20E+Ol H 

l.lOE-01 I 

1.20E.01 H 

2.70E.01 H 

1.5@+05 H 

2.60E.02 I 
2.WE-01 I 

5.20B02 E 

2.WEtOl H 

7.6E-03 E 

RlDi 

m@e/d 

Tap 
CSFI water 

l/m&?/d VOC u@ 

Risk--t 
Ambient 

air 

ucyms 

1 3.tOE+W E I I 9.2E-K3C 1 2.OE-03C 

I I I 3.3E+OOC 1 3.lE-01 C 

S.WE-041 1 1 y 1 65Et00N ] 3.3E+OQN 

I I y I l.SEto2 N i l.lEiQ2N 
5.5EtO2 N 5.5EtOl N 

1.5E+02 N 1.5EiOl N 
4.7E+O2 N 4.7EtOl N 

1.6EtO2 N l.BE+ol N 
I 1 1 7.3E+O2N 1 7.3E+Ol N 

1 Y 1 2.4E+O2N 1 lSE+02 N 

7.3EtO5 N 7.3E+O4 N 

2.6EiO4 N 2.6EtO3 N 
5.70E.01 I 2.6Ei&l N 2.1E+O3 N 

9.lE+03N S.lEtL2 N 

1.5E+J2 N 1.5E+Ol N 
1.6E+O2 N 1.6E+Ol N 

1.6E+O2 N l.BEtOl N 

1.6E+02 N l.BE+Ol N 
5.6E-01 C 5.2E-02 C 

1.5E+02 N 1.5E+Ol N 

2.5E-01 C 2.3E-02 C 

2.2E+O4 N 2.2E+J3 N 

l.lE+Jl N l.lE+oON 
2.66E-01 I Y 1.6E+O3 N l.OEt03 N 

1.50E+O6 H 4.5E-07 C 4.2E-06 C 
l.lE+Ol N l.lE+oO N 

2.6OE-021 y 4.lE-01 C 2.4E.01 C 

I 2.WE-01 I I y 1 5.3E.02C 1 3.1E02 C 
1.4E.OlE 1 2.WE-03E I Y I l.lE+oOC I 3.,E+OOC 

l.lE+O3N l.lE+O2 N 

3.3E-03 C 3.lE-04 C 
2.29EiOl I Y 1.7E+O5 N 6.4EtO4 N 

6.6EM E 6.6EQ3E 8.6EtOOC 9.2E-01 C 

3.7E+O2 N 3.7E+Ol N 
2.6E+W N 2.6E-01 N 

2.6EiOO N 2.6E.01 N 

I 1 1 3.3EiOON I 3.3E-01 N 
1 2.SE+oON 1 2.9E-01 N 

2.9EtW N 2.9E-01 N 
3.3EtOO N 3.3E-01 N 

,d concentrations 

Fish 
mgfkg 

Soil 

industrial 
mgkg 

Soil 
Residential 

ww 
0 OE+OO 

Region Ill SSLs 

Soil. for grcundwater migratkx 
DAF 1 DAF 20 

ma mm 

B.lE+Ol N 

4.lE+J2 N 
4.3E-03 C 

4.3E-03 C 
4 3E-02 C 
4.3E-04 C 

1.6E-01 c 
4.3E-01 C 

1.2EtO5 N 

6.lEiO5 N 
7.6EuJO C 6.7E-01 C 7.3E-02 1.5EiOO C 

7.6EtOOC / 6.7E-01 C 1 2.3E-011 4.5E+OOC 

7.6E+Ot C 6.7EtOO C 2.3E+OJl 4.6E+Ol C 

7.6E.01 C 6.7E-02 C 1.9E-02 3.7E-01 C 
2.9EtO2 C 3.2E+01 C 2.3E-02 4.7E-01 C 

7.6EtO2 C 6.7EiOl C 7.3EiW 1.5EiO2 C 

1 
I 

4.3E-O4C 1 7.6E-01 C 1 6.7E-02 C 1 7.OEa21 1.4E+OOC 
5.4E+OON I 6.2EiO3N I 3.lE+O2 N I 3.6E-011 7,7E+OO N 
5.4E+01 N 6.2E+O4 N 3.lE+03 N 3.lE+O2 6.3&33 N 
5.4E+Ol N 6.2E+J4 N 3.lE+O3 N 6.6EioO 1.4E102 N 
4.3E-03 C 7.6E+00 C 6.7E-Ol C 6.4E-01 1.3E+Ol C 

2.7EtOl N 4.1&04 N 1.6EiO3 N l.lE+OO 2.2E+Ol N 
2.7E+Ol N 4.1EiQ4 N 1.6EiO3 N 7.7E-03 1.5E.01 N 
4.lEiOl N b.lE104 N 2.3EiO3 N 3 4E+Ql 6.6E+02 N 
2.OEM N 3.1EtO4 N 1.2EiO3 N 

5.4E100N 1 6.2Eto3N. / 3.lEtO2N 1 I 
1.6EtOl N 1 2.7E+O4N ( l.OE+O3N 1 

6.6E100 N l.OE+&l N 3.9EtO2 N 
2.7&ol N 4.lE+J4 N 1.6EtO3 N 

5.4EiOl N 6.2E+O4 N 3.lE+O3 N 1.4EiQO 2.6EM N 
2.7E&l N 4.lE+O7 N 1.6E+06 N 
9.5E+O2 N 1 1.4E& N 1 5.5E+O4N 1 

SSEiO2 N 1 1.4EtO6 N I 5.5Ei04N I I 
3.4EtO2N I 5.lEiQ5 N I 2.OEiO4 N I I 
1.4EiQO N 1 2.OE+O3 N 7.aE+01 N 

2.6E.04C / 4.6E-01 C / 5.3E-02 C 1 I 
2.9E-02C ) 52E+Ol C 1 5.6E+OO C 1 I 
4.lE+Ol N 1 6.1E+O4N 1 2.3Et4I3 N 1 

6.6EiOl N I l.OEtOSN I 3.9Et03 N t I 
5.4E+OON I 6.2E+O3 N I 3.1E+O2 N I I 
6.6EiQO N l.OEt04 N 3.SE~l2 N I 
6.6E+OO N 1 l.OE+M N 1 3.9E+02 N ( 9.5E-Oll ,.SE+0, N 
6.6E+OON I l.OE+04N I 3.9E+02N I l.SE&OI 3.1Etol N 

2.6E-02 C 4.6EtOl C 5.3E+M) C 1.7E-04 3.3E.03 C 
5.4E+30 N 6 2Et03 N 3.lEiO2 N 
1.2E.02 C 2.lEM C 2.4EtM1 C 

6.lEio2 N 1.2E+06 N 4.7EtO4 N 7.7Et02 lSE+M N 
4.lE-01 N 6.lE+02 N 2.3EiOl N 8 3E-03 1.7E-01 N 
2.7E+O2 N 4.lE+O5 N 1.6Et04 N 2.SE+00 5.7EtOl N 
2.lE-06 C 3.6E-05 C 4.3E06.C 4.3E-07 6.6E-oS c 
4.1E.01 N 6.lEtO2 N 2.3EtOl N 3.3E-02 6.6E01 N 
1.2E-01 C 2 2EtQ2 C 2.5E+01 C 2.OE-04 4.OEQ3 c 
1.6E-02 C 2.9E+01 C 32EioOC 3.4Eq5 6.6E-04 c 
6.1E-02 C l.lEtO2 C 1.2E+Ol C 2.4E-03 4.6E.02 C 

4.lEtOl N 6.lE&l N 2.3E+O3 N 

1.6E-04 C 2.9E-01 C 3.2E-02 C 

4.2E-91 C ?.5E+O2C 6.4E+ol 0 

1.4E+Ol N 2.OE+04 N 7.6E+02 N 
9.5E-02 N 1 1.4E+O2 N 1 5,5E+OO N 1 I 
9.5E-02 N 1 1.4E+O2 N I 5.5E+OON I l.SE-Otl 3.6E+Otl N 
1.2E-01 N 1 1.6E+O2 N 1 7.OEiOON 1 
l.lEQl N 1 1.6EiO2N I 6.3E+OaN I I 
l.lE-01 N 1.6E+J2 N 6.3EtW N 
1.2E-01 N 1.6E+Q2 N 7.OEiU3 N 
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RlDo CSFo RfDi CSFi 
Tap 

water 

Risk-based concentrations 
Ambient 

air Fish 

Chemical 

THALLIUM SULFATE (2:l) 
THIDBENCARB 

TIN 
TITANIUM 

TITANIUM DIOXIDE 

TOLUENE 

TDLUENE-2.4.DIAMINE 

CAS m@ktid 
7446-18-6 6.WE-05 I 

28249-77-6 l.WE-02 I 

7440-31-5 6.WE-01 H 

7440-326 4.WE+W E 
1346367.7 4.WE+W E 

108.86-3 2.WE-01 I 

9680-7 

l/mglkgld 

3.20EtW H 

m@g/d 

6.6OB03 E 

8.6OE-03 E 

l.l4E-01 I 

l/rr@k@d VCC uwl 
2.9E+OO N 
3.7E+O2 N 

2.2E+O4 N 
,.5E+O5 N 
1.5E+O5 N 

Y 7.5EtO2 N 
2.iE.02 C 

uglm3 mglkg 

2.9E-01 N l.lE-01 N 

3.7E+Ol N 1.4E+Ol N 

2.2E+03 N 8.1E+O2 N 
3.lE+Ol N 5.4E+O3 N 

3.1E+Ol N 5.4EtO3 N 

4.2E+O2 N 2.7E+OZ N 

2.OE-03 C 9.9E-04 C 

TDLtJENES,B-DIAMINE 
TOLUENE-2,6-DIAMINE 

P-TOLUIDINE 

TOXAPHENE 

9570-5 6.WE-01 H 2.2E+O4 N 2 2E+O3 N 8.1EtOZ N 

823405 2.WE-01 H 7.3Et03 N 7.3E+O2 N 2.7E+02 N 

106-440 1 .WE-Ol H 3.$E-O1 C 3.3E-02 C 1.7E-02 C 

8001-35-2 l.lOE+W I l.lOE+00 I 6.1E-02 C 5.7E-03 C 2.9E-03 C 

1.2.4TRIBROMOBENZENE 615-54-3 5.03E-03 I 1.6EtO2 N l.BE+Ol N 6.6E+OO N 

TRIBUTYLTIN OXIDE 56-35-9 3.WE-04 I l.lE+Ol N l.lE+OON 4.1E-01 N 

2.4,sTRICHLOROANILINE 634-935 3.40E-02 H 2.OEXH) C 1 .BE-Ol C 9.3E-02 C 

12,4-TRICHLOROBENZENE 1 120-82-11 l.OOEMI 1 1 6.70E-02 H 1 1 y I l.$E+O2N 1 2.lE+O2N 1 1.4EtOl N 
“I.1.1.TRICHLOROETHANE 1 71-55.61 2.8OE01 E 1 1 6.3OE.01 E 1 1 y 1 3.2E+O3N 1 2.3EtO3N 1 3.8EtO2 N 

1.1,2-TRICHLOROETHANE 

TRICHLOROETHENE 
TRlCHLOROFLUOROMETHANE 

2.4.5TRICHLOROPHENOL 
2.4,6-TRICHLOROPHENCX. I 88-06-21 1 1.10E-02I 1 1 l.WE-02 I 1 ( 6.1EtOOC 1 6.3E-01 C 1 2.9E-01 C 

2.4.5-T I 93-76-51 l.WE-02 I 1 I I i 1 3.7EiO2N ( 3.7E+Ol N ( 1.4E+Ol N 

7%co-5 4.WE-03 I 5.70E.02 I 5.60E.02 I y 1.9E-01 C l.lE-01 C 5.5E-02 C 

7soia 6.WE-03 E l.lOE-02 E 6.WE-03 E y 1.6E+OO c 1 .OEtOO C 2.9E.01 C 

75-69-l 3.WE-01 I 2 WE-01 A Y 1.3E+O3 N 7.842 N 4.1EtO2 N 

95-95-4 l.WE-01 I 3.7E+O3 N 3.7EtO2 N 1.4E+O2 N 

2-(2,4.5-TRlCHLOROi-+ENOXY)PROPIONIC ACID 

1 ,I .2-TRICHLOROPAOPANE 

“1.2.3.TRICHLOROPROPANE 
I.2.3TRICHLOROPROPENE 

1.1.2-TRICHLORO-1.22-TRIFLUOROETHANE 76-13-I 3.WE+Ol I 8.6OE+W H Y 5.9EtO4 N 3.lE+O4 N 4.1E+O4 N 

12.4.TRIMETHYLBENZENE 95-636 5.WE-02 E 1.70E-03 E Y 1.2EtOl N 6.2E+OO N 6.8E+01 N 

1,3.5-TRIMETHYLBENZENE 10867-8 5.WE-02 E 1.7OE-03 E Y 1.2E+Ol N 6.2E+W N 6.8E+01 N 

93-72-1 8.WE-03 I 2.9E+O2 N 2.9E+Ot N l.lE+Ol N 

598-77-6 5.WE-03 I Y 3.OE+Ol N 1 .8E+Ol N 6.8E+00 N 

S&l84 6.WE-03 I 2.WE+@l E 1.4E-03 E Y 5.3E-03 C 3.lE-03 C 1.6E-03 C 

96-19-5 6.WE-03 H Y 3.OE+Ol N l.BE+Ol N 6.8E+00 N 

TRIMETHYL PHOSPHATE 1 512-56-11 1 3.70802 H 1 I 1 1 1.8E+OOC I 1.7E-01 C 1 6.5E-02 C 

1,3,MRINITROBENZENE 1 9935.41 3.WE-021 1 I 1 l.lEtO3N 1 l.lE+O:!N 1 4.1EiQl N 

2,4.6-TRINITROTOLUENE 118-96-7 5.WE-04 I 3.WE-02 I 2.2E+OOC ! 2.1E-01 C I 1.1E.01 C ! 

URANIUM (SOLUBLE SALTS) 3.WE.03 I l.lEiO2 N 1.1E+O1 N 4.1E+SON 

VANADIUM 7440-62-z 7.WE-03 H 2.6E+O2 N 26E+Jl N 9.5E+OO N 

VANADIUM PENTOXIDE 1314-62-I S.WE-03 I 3.3EtO2 N 3.3E+Ol N 1.2E+Ol N 

i VANADIUM SULFATE 

VINCLOZOLIN 
VINYL ACETATE 

1 16785-81-21 2.WE-OZH 1 

50471-44-8 2.5OE-02 I 

156-05-4 l.WE+OO H 

I I 1 1 7.3E+O2N 1 7.3E+Ol N 1 2,7E+Ol N 

S.lEtO2 N 9.1EtOl N 3.4EtOl N 

5.71 E-02 I Y 4.lE+O2 N 2.1E+O2 N 1.4E+O3 N 

VINYL CHLORIDE 76-01-4 1.90E+W H 3.WE-01 H ; 1.9E-02 C 2.1E-02C 1.7E-03 C 

WARFAFtlN 1 81-81-21 3.WE-MI 1 I 1 l.lEtOl N 1 l.lE+O0N 1 4.lE-01 N 

M-XYLENE 
OXYLENE 

P-XYLENE 

XYLENES 

ZINC 
ZINC PHOSF’HIDE 

ZINEB 

108-383 2.WE+W H 

9547a 2.WE+W H 

106-42-3 

1330-20-7 2.WE+W I 

Y 1.2E+O4 N 7.3E+O3 N 2.7E+O3 N 

Y 1.2E#J4 N 7.3E+O3 N 2.7EiO3 N 

Y 

Y 1.2E+04 N 7.3E+Q3 N 2.7E+03 N 

744c46a 3.WE-01 I I I 1 I l.lE+C4N 1 l.lE+93N 4.1E+02 N 

1314-84-7 3E-04 I l.lE+Ol N l.lE+WN 4.1EQl N 

12122-67-7 5E-02 I 1.8E103 N 1.8E+O2 N 6.8E+Ol N 

1.2EtO6 N 4.7E+O4 N 
4 lEtO5 N 1.6E+O4 N 

3.OE+Ql C 3.4E+OO C 3.OE.C-4 5.9E.63 C 

5.2E+JO C 5.8E.01 C 3.lE-02 6.3E-01 C 

1 .OE+O2 C l.lE+01 C 3.9E-05 7.8E-04 C 

5.2E+O2 C 5.8EtOl C I 7.7E-04 1.5E-92 C 

6.1EtO5 N 2.3E+O4 N !.lE+OO 2.3EtOl N 

2 OE+65 N 7.6EiO3 N 
5.2E+O2 C 1 58E+Ol C ) I 
2.OE&l N I 7.8E+O2 N I 9.8E-921 2.OE+WN 
1.6E+O4 N 6.3E+O2 N l.lE+W 2.1EtOl N 
l.OE&l N 3.9E102 N 1.2E-02 2.5E.01 N 

2.9EiOO C 3.2E-01 C 1.8E-06 3.6E-05 C 
1 .OE+i N 3.9EtO2 N 1.2E-02 2.5EQl N 

6.1EiO7 N 2.3E+O6 N 1.2Et02 2.3Et03 N 
J .OEt05 N 3.9Et03 N < 
1 .OE+O5 N 3.9E+93 N 

1.5EtO2 C 1.7EKll c 

6.iEt94 N 2.3EiO3 N 
l.$E+O2C I 2.lE+Ol C I 

6.1E+O3 N 2.3E+02 N 

1.4.%04 N 5.5EiO2 N 2 6E+Q2 5.1E#J3 N 
1.8EiO4 N 7.OE+O2 N 

,4.lE+O4 N 16E+O3 N 

5.lEtO4 N 2.OEtO3 N 

8.lEtO5 N 2.3E&l N 6.8E+O2 1.4E+O4 N 

6.lEc02 N 2.3EtO1 N 

1 .OEiO5 N ’ 3.9E+O3 N 
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These regulations and health advisory tables are revised approximately every 6 months by EPA’s 
Office of Water. The tables may also be accessed on-the Internet in the near fiture. The tables 
may be a&es& fi-om the Office of Science and Te&nology home page at: 

http://www.epa.gov/OST. 

Although no permanent mailing list is kept, copies may be ordered free of charge from the: 

SAFE DRINKING WATERHOTLINE 
l-800426-4791 
Monday th&Friday, 9:00 AM to 530 PM EST. 

Publication numbers for the supportive technical documentation for the health advisories can be 
found on the Internet at: 

http://www.wpa.gov/OST/pc/dwha.html 

Copies of the supportive technical documentation for the health advisories can be order on the 
Internet at: 

http://www.epa.gov/OST/ordeipubs.html 

or obtained for a fee from the: 

Educational Resource Information Center (ERIC) 
1929 Kenny Road 
Columbus, OH 43210-1080 
Telephone number (614) 292-6717 
FAX (614) 292-0263 
e-mail ERICSE@osu.edu 
Payment by Purchase Orderlchecldvisa or Mastercard: 

The Health Advisories. available and their ERIC order numbers are included at the end of this 
publication. For further information regarding the Drinking Water Regulations and Health 
Advisories, call Barbara Corcoran in EPA’s Office. of Water at (202) 260-1332. 



LEGEND 

:Abbreviations column descriptions. are: 

MCLG: Maximum Contaminan t Level Goal. .A non-enforceable concentration of a drinking water 
contaminant that is protective of adverse human health effects and allows an adequate 
margin of safety. 

MCL: 

RfD: 

Maximum Contaminant Level. Maximum permissible levei of a contaminant in water 
which is delivered to any’user of a public water system. , 

Reference Dose. An estimate of a daily exposure to the human population that is likely to 
be without appreciable risk of deleterious effects over a lifetime. 

DWEL: Drinking Water Equivalent Level. A lifetime exposure concentration protective of 
adverse, non-cancer health effects, that assumes all of the exposure to a contaminant is 
from a drinking water source. 

I 

The codes for the Status Reg and Status EA Other codes found in the table include 
columns are as follows: the following: 

F final 

D draft 

‘L listed for regulation 

P proposed 

T tentative (not officially proposed) 

NA not applicable 

PS performance standard 0.5 NIV-1 .O N’l”U 

TT treatment technique 

Large discrepancies between Lifetime and Longer-term HA values may occur because ofthe 
Agency’s conservative policies, especially with regard to carcinogenicity, relative source 
contribution, and less-than-Iifetime exposures in chronic toxicitytesting. These factors can result 
in a cumulative UF (uncertainty factor) of up to 5 to 5000 whencalculating a Lifetime T&4. 

I -I- 

E-q6 , 
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The scheme for categorizinb chemicak according to their carcinogenic potential is as foliows:* - 
J-----Y 

Group A: 
Human carcinogen 

Group B: 
Probable human carcinogen 

Group Cz 
Possible human carcinogen 

Sufficient evidence in epidemiologic studies to support causal 
association between exposure and cancer 

Limited evidence in epidemiologic studies (Croup Bl) and/or 
sufEcient evidence from animal studies (Croup B2) 

Limited evidence from animal studies and inadequate or no data 
in humans 

Group D: 
Not classifiable 

Inadequate or uo human and animal evidence of carcinogenicity 

Group E: 
No evidence of carcinogenicity 
for humans 

No evidence of carcinogenicity in at least two adequate animal 
tests in different species or in adequate epidemiologic and 
animal studies 

Drinking Water Health Advisories (HAS) are defined as follows: 

One-day HA: 

Ten-day HA: 

Long-term HA: 

Lifetime HA: 

The concentration of a chemical in drinking water that is not expected to cause any 
adverse noncarcinogenic effects for up to 5 consecutive days of exposure, with a K-X 
margin of safety. 

The concentration of a chemical in’drinking water that is not expected to cause any 
adverse noncarcinogenic effects up to 14 consecutive days of exposure, with a 
margin of safety. 

The concentration of a chemical in drinking water that is not expected to cause any 
adverse noncarcinogenic effects up to approximately 7 years (10%. of an 
individual’s lifetime) of exposure, with a margin of safety. 

The concentration of a chemicaGn drinking water that is not expected to cause any. 
adverse noncarcinogenic effects over a lifetime of exposure, with a margin of safety. 

*EPA is in the process of revising the Cancer Guidelines. . 
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*See 40CFR Parts 141 and 142 
*Revked value based on change In RtD 
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Drinking Water Standards and Health Advisories 

Bficiency Report has been publish{ 

’ 1994 Proposed rule for Dieinfectante and Diiinfectlon By-producte : Total for all THMs combined cannot exceed the 0.06 levei. 
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‘“Total for all haloacetic adds cannot exceed 0.06 levet. “PAE = phthalate acid aster ““Draft HA updated for the Phase VIB regulation, which has been postponed. It includes the change of the 
cancer classiflce*‘ncl from D to C, thus juattfying the use of an additfonal 1 &fold safaty factor for tha rW,ma HA. 
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l The values for m-dichloro4enzene are based en date for o&h-. 
’ *+ A quantitative risk eetimatti has not been determlned. 

l ’ Total for all haloacetic mdds cati exceed 0.06 level, . 



. l . 

October 1996 

Drinking Water Standards .and Health Advisories- 
. 

Page 4 - 

L - - 
I-. .(‘jL. ,.;: ;_. .:;,,gj; 1, I,. 

T zero - 
‘.. 
.: l 

:. _‘,.. : d : :... 
. . . :. “L 

- e - 
,i :‘: . . :. 

.’ i i .,,: ‘,., “-:.. 

F ‘zero 6.006 . :: .“. ,. :,,_: ( -;:. ..“,’ .i 
w I - 

.:: :.,,. _. 
s ‘.: i I_‘.. .::.. _,.,._.....,( .:. 7.; .,. 



October 1996 

Indeno(1 2 3 c d)pyrene (PAb ._ ..: . . .._... .:...:>.y..:: 1... .!...’ . ., ts6bMitiu&$ ::i’._I~:-iw::.~~:i~~~~. 

Isopropyl methylphosphonate .,.,.... . . . . :.. ,.> ,_., . . :‘,‘>..::y ..: .: ..y ..:,:.:,.:. ,:,:.;: :._, :.:~~@$g$#jj~#+~~ -;i:. ; .:‘i’:,l;;p;.T, 

Diinking Water Standa and Health Advisories 
Page 5 

L _ ,:.i’,<...;, .,’ :.. 

w - 
.:: 

.‘.’ L 
:. _- 

: . ji, :. :,.: j ., 

D _ .:’ 
i.1 “, 

_. .- - .::!:‘. :. 

F 0.7 0.7 
;.: $ $&.yy ‘.,:S;@& 

F zero 0.0002 
::. .f. ‘( ,&+ I : ‘:‘;&jjp~: 

;, ,’ ,; 
0.001 - 
o;jj$y : ,: .;@j$$ 

L - - 

4 
:‘.; :p. &g;j;;: &j&:: _. . . ,. . . . .:, . . . 

Carcinogenicii based on inhalation exposure. 
“See 4OCFR Parts 141 and 142 
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l Under review. NOTE: Phenanthrene - not proposed. 
n The RfD for metribuzln was revised Dec. 1994 to 0.013 mglkglday. Based on this revised RfD the Lifetime HA would be 0.1 mg/l assuming a 20% retattve source contribution for drinking water. This 
information has not been incorpomted in the Health Advisory document., . 

* Tentative. 
l If the cancer classifmtion C is accepted, the Lifetime HA is 0.02; otherwise it is 0.20 mgfL 



:< . . . 

October 1996, 

Drinking Water Standat and Health &visories 
Page 7 

w Under review. 
* A HA will not be developed due to insuffiiient data; a “Database Deficiinoy Report” has been publiehed. 
* Total for all haloaoetio acids cannot exceed 0.05 mgIl level. 
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l Under review. 
** Copper - action level 1;3 mg/L, 
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’ Regulated as chlorine. 
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Status Codes: P - proposed, F - final 

* Under review. 

Secondary Drinking Water Standards are unenforctiable federal guidelines regarding taste, odor, co/or and 
certain other non-aesthetic effects of drinking water. EPA recommends them to the States as reasonable goals, 
but federal law does not require water systems to comply with them. States may, however, adopt their own 
er+~ceable regulations governing these concern?. To F safe, check your State’s drinking water rules. ., 

*’ ) 



Microbiology 

’ Final for systems usirig surface water; also being considered for 
reguiation under groundwater disinfection rule. 
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Federal Ambient Water Quality Criteria 
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NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY Toxic POLLUTANTS 

Freshwater Saltwater Human health for consumption of: 

FR cite/source ,Priority pollutant CAS No. 

1 Antimony ................................ 
2 Arsenic ................................... 

3 Beryllium ................................ 
4 Cadmium ...... . ......................... 
5a Chromium Ill ........................ 

5b Chromium VI ........................ 
6 Copper ................................... 
7 Lead ....................................... 
8 Mercury .................................. 
9 Nickel ..................................... 
10 Selenium .............................. 

11 Silver .................................... 
12 Thallium ............................... 
13 Zinc ...................................... 

14 Cyanide ................................ 

15 Asbestos .............................. 
16 2, 3, 7, 8-TCDD Dioxin ........ 
17 Acrolein ................................ 
18 Acryfonitrile .......................... 
19 Benzene ............................... 
20 Bromoform ........................... 
21 Carbon Tetrachlorfde ........... 
22 Chlorobenzene ..................... 
23 Chlorodibromomethane ....... 
24 Chloroethane ....................... 
25 2Chloroethylvinyl Ether ....... 
26 Chloroform ........................... 
27 Dichlorobromomethane ........ 
26 1 ,I-Dichloroethane ............... 
29 1,2-Dichloroethane ............... 
30 1 ,I -Dichloroethylene ............ 
31 1 ,P-Dichloropropane ............ 
32 1,3-Dichloropropene ............ 
33 Ethylbenzene ....................... 
34 Methyl Bromide .................... 
35 Methyl Chloride .................... 
36 Methylene Chloride .............. 
37 1 ,I ,2,2-Tetrachloroethane .... 
38 Tetrachloroethyfene ............. 
39 Toluene ................................ 
40 1,2-Trans-Dichloroethylene . . 
41 1 ,I ,I -Trichloroethane ........... 
42 1 ,I .2-Trichloroethane ........... 
43 Trichloroethylene ................. 
44 Viny! Ch!oride ....................... 
45 P-Chlorophenol .................... 
46 2,CDichlorophenol ............... 
47 2,4-Dimethylphenol .............. 
48 2-Methyl-4,6-Dinitrophenol ... 
49 2,4-Dinitrophenol .................. 
50 2-Nitrophenol ....................... 
51 4-Nitrophenol ....................... 
52 3-Methyl-4Chlorophenol ..... 

CMC ccc Water + orga- Organism only 
hd-1 hd-1 nism (pg/L) b@-1 

CMC ccc 
WL) 01w 

7440360 ............................ 
7440382 340 APK ............. 

............................ 
jg A.D.bb .............. 

............................ 
42”.bb ................ 
............................ 

l,lOOD~“b ........... 
4.8”.==.” ............ 
ZlOp.bb .............. 
‘.8D,=.hh ............ 
74D.k.b ................ 
29OD.bb.dd .......... 

1.9p.o ................ 
............................ 
gf-JD.bb ................ 

............................ 
1 Q.bb .................. 
............................ 
............................ 
............................ 
............................ 
............................ 
............................ 
............................ 
............................ 
............................ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

............................ 
36A.D.” .............. 

14s.z . . . . . . . . . . . . . . . . . 4300 fJ . . . . . . . . . . . . . . . . 

7440417 
7440439 

16065831 

18540299 
7440508 
7439921 
7439976 
7440020 
7782492 

7440224 
7440280 
7440666 

57125 

1332214 
1746016 

107028 
107131 
71432 
75252 
56235 

108907 
124481 
75003 

110758 
67663 

z: 
107062 

75354 
78875 

542756 

‘%l:: 
74873 

EE 
127184 
108883 
156605 
71556 
79005 
79016 

2% 

:E3f 
534521 

51285 
88755 

‘i%i:: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
0.018c.M.s . . . . . . . . . . 0.14c.M.s . . . . . . . . . . . 
I.2 I . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I.2 I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

............................ 
2.2D.E.K ... . ......... 
74 D.E.K ............... 

11 D.K ................. 
g.l)D.E.K.= 
2.5 D.EW.a”:::::::: 
0.77D.K.a .......... 
52p.s.k .............. 
5.0 T ................... 

............................ 
9.3D.b” ............... 
............................ 

5OD.bb ................ 
3.1 D.cc.ff ............ 
8.1 p.bb ............... 
0.94 D.ee.hh .......... 
8.2D.bb ............... 
71 p.bb.dd ............ 

............................ 
4.3D,E.K ............. 
570D.E.K ............ ........................................................ 

1.2 l-cd ’ .......................................... 
1.2 Total I .......................................... 
1,300u ........................................... 
1 .......................... 
0.050 s ............... h%;.~-::::::::::::::: 
610s .................. 4,600” ............... 
........................................................ 
1702 .................. 11,000 ................ 

16n.K ................. 
13=‘.n.k.= ........... 
65D.E.bb.gg ......... 
1.4n.k.i+ ............ 
47OD.E.K ............ 
L.R.T ................... 

3.4o.s.o ............. ........................................................ 
1.7s ................... 6.3s ................... 
........................................................ 
9,100u ............... 69,000 u ............. 
........................................................ 
7009.Z ............... 220,000s.” ........ 
7 ;:I; fibers/L’ ............................ 

............. 1.4E-8c ............. 

120u.~k ............ 

22K.Q ................. 

120D.E.K . . . . . . . . . . . . 

5.2K.Q . . . . . . . . . . . . . . . . 

83 D.bb . . . . . . . . . . . . . . . . 

1 Q.bb . . . . . . . . . . . . . . . . . . 

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

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

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

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

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

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

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

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

320 ..................... 780 ..................... 
0.059 B.C ............. 0.66 a.c ............... 
1.2s.o ................. 71 B.C .................. 
4.3s.C ................. 36On.c ................ 
0.25 B.C ............... 4.4 B.= ................. 
680 B.z ................ 2l,OOOsJ+ .......... 
0.41 s.c ............... 34 B.C .................. 

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

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

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

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

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

62 FR 42160 
62 FR 42160 

5.7s+= ................. 470s.c ................ 
0.56 s.c ............... 46 B.C .................. 

0.38 s.C ............... 99 B.C .................. 
yx;; ............. 3.2 B.C ................. 

I ............... 39B.C .................. 
10s .................... 1,700s ............... 
3,loos~Z ............. 29,000 B ............. 
48s .................... 4000s ................ 
pIr’ .::::::.:.:.:.:.:. 

0:17s*c ....... 

~soo;;c .:::::::::::::: 

............... 11°C .................. 
0.8c ................... 8.85c ................. 
6,800B.Z ............. 200,000s ........... 
7OOsz ................ 140,000” ........... 
J 2. ................................................ 
0.6OB.C ............... .62”.’ .................. 
2.7c ................... 81 C .................... 
2.Oc ................... 525C .................. 
120 s.o ............... 400 BJJ ............... 
93BJJ ................. 790B.U ............... 
540 FuJ ............... 2,300 s.n ............ 
13.4 .................... 765 ..................... 
70s .................... 14,000s ............. 

U ........................ U. 

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 FR 60848 
57 FR 60848 
62 FR 42160 
57 FR 60848 
62 FR 42160 
62 FR 42160 
62 FR 42160 
62 FR 42160 
57 FR 60848 
57 FR 60848 
62 FR 42160 
62 FR 42160 
62 FR 42160 
57 FR 60848 
57 FR 60848 
57 FR 60848 
62 FR 42160 
57 FR 60848 
62 FR 42160 
57 FR 60848 
57 FR 60848 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



NATIONAL RECOMMENDED WATER QUALITY CRITERIA FOR PRIORITY TOXIC POLLUTANTS-CORtiRUf?d 

f 

Freshwater Human health for consumption of: 

Water + orga- 
nism &g/L) 

Organism only 
WL) 

Saltwater 
Priority pollutant CAS No. 

87865 
108952 

88062 
83329 

208968 
120127 

92875 
56553 
50328 

205992 
191242 
207089 
111911 
111444 

39638329 

117617 
101553 
85687 
91587 

7005723 
218019 

53703 
95501 

541731 
106467 

91941 
84662 

131113 
84742 

121142 
606202 
117840 
122667 
206440 

86737 
118741 

87683 
77474 

. 67721 
193395 
78591 
91203 
98953 
62759 

621647 
86306 
85018 

129000 
120821 
309002 
319846 
319857 

58899 
319868 

57749 

CMC ccc 
Ml/L) ha-) 

19F.k . . . . . . . . . . . . . . . . . . 15F.k . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . a.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

13bh ................... 
............................ 

7.9bb . . . . . . . . . . . . . . . . . 0.28B.c ............... 
21,OOOa.b .......... 

8.2 B.C.” . . . . . . . . . . . . . . 

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

. . . ...* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

............................ 
4,60O,OOO”JrJ ... 
6.5s.c ................. 
2,700s.n ............ 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . 
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Footnotes: 
AThis recommended water quality criterion was derived from data for arsenic (Ill), but is applied here to total arsenic, which might imply that arsenic (Ill) and arsenic (V) are equally toxic 

to aquatic life and that their toxicities are additive. In the arsenic criteria document (EPA 440/5-84-033, January 1985), Species Mean Acute Values are given for both arsenic (Ill) and ar- 
senic (V) for five species and the ratios of the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (Ill) and arsenic (V) for one species; for the fat- 
head minnow, the chronic value for arsenic (V) is 0.29 times the chronic value for arsenic (Ill). No data are known to be available concerning whether the toxicities of the forms of arsenic to 
aquatic organisms are additive. 

aThis 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 Aprfl 8, 1998. The fish 
tissue bioconcentration factor (BCF) from the 1980 Ambient Water Quality Criteria document was retained in each case. 

cThis criterion is based on carcinogenicity of IO-6 risk. Alternate risk levels may be obtained by moving the decimal point (e.g., for a risk level of 10-5, move the decimal point in the rec- 
ommended criterion one place to the right). 

DFreshwater 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 rec- 
ommended conversion factor for converting a metal criterion expressed as the total recoverable fraction 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 “Office 
of Water Polic 
Water, availab e from the Water Resource center, USEPA, 401 M St., SW, mall code RC4100, Washington, DC 20460; and 40 CFR§ 131.36(b)(l). Conversion Factors applied in the table Y 

and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria,” October 1, 1993, by Martha G. Prothro, Acting Assistant Administrator for 

can be found in Appendix A to the Preamble--Conversion Factors for Dissolved Metals. 
EThe freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. The value given here corresponds to a hardness of 100 mg/L. Criteria values 

for other hardness may be calculated from the following: CMC (dissolved) = exp {m A [In(hardness) +b A) (CF), or CCC (dissolved) = exp (mc [In (hardness)]+bc} (CF) and the parameters 
specified in Appendix B to the Preamble-Parameters for Calculating Freshwater Dissolved Metals Ii 

- 
riteria That Are Hardness-Dependent. 

F Freshwater aauatic life values for pentachlorophenol are expressed as a function of pH. and are calculated as follows: CMD=exp(I .005(pH) - 4.869): CCC=exo(1.005 (DH) - 5.134). Val- - ,- 
-z ues displayed in table correspond to a pH of 7.6. ’ 

. .., . . . , 

oThis Criterion is based on 304(a) aauatic life criterion issued in 1980. and was issued in one of the followina documents: AldrimDieldrin (EPA 440/5-80-019). Chlordane (EPA 440/5-80- 
027), DDT (EPA 440/5-80-038), Endo&lfan (EPA 440/5-80-046), End& (EPA 440/5-8m47), Heptachlor (440/5-80-052), Hexachlorocyclohexane (EPA 44dj5-80-054) 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 I.980 
Guidelines was derived to be used as an instantaneobs 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. 

n 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 Quality Criteria for Water. 
Nevertheless, sufficient information was presented in the 1980 document to allow the calculation of a criterion, even though the results of such a calculation were not shown in the docu- 
ment. 

rThis 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 nar- 

rative criteria for toxics. 
KThis recommended criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambi- 

ent Water, (EPA-82~B-96-011, September 1996). This value was derived using the GLI Guidelines (60 FR 15393-15399, March 23, 1995; 40 CFR 132 Appendix A); the difference be- 
tween the 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were affected by any con- 
siderations that are s ecific to the Great Lakes. 

LThe CMC=l/[(fl/ l MCl)=(f2/CMC2)] where fl and f2 are the fractions of total selenium that are treated as selenite and selenate, respectively, and CMCI and CMC2 are 185.9 pg/l and 
12.83 kg/f, respectively. 

M EPA is currently reassessing the criteria for arsenic. Upon completion of the reassessment the Agency will publish revised criteria as appropriate. 
NPCBs are a class of chemicals which include aroclors, 1242, 1254, 1221,1232, 1248,1260, and 1016, CAS numbers 53469219,11097691, 11104282, 11141165, 12672296, 11096825 

and 12674112 respective1 . The aquatic life criteria apply to this set of PCBs. 
oThe derivation of the E CC for this pollutant did not consider exposure through the diet, which is probably important for aquatic life occupying upper trophic levels. 
PThis criterion applies to total pcbs, i.e., the sum of all congener or all isomer analyses. 

I QThis recommended water quality criterion is expressed as pg free anide (as CN)/L. 
RThis value was announced (61 FR 58444-58449, November 14, 1 96) as a proposed GLI 303(c) aquatic life criterion. EPA is currently working on this criterion and so this value might Y 

change substantially in the near future. 
SThis recommended water quality criterion refers to the inorganic form only. 
TThis 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. 
UThe organoleptic effect criterion is more stringent than the value for priority toxic pollutants. 



“This value was derived from data for heptachlor and the criteria document provides insufficient data to estimate the relative toxicities of heptachlor and heptachlor epoxide. 
wAlthough EPA has not published a final criteria document for this compound it is EPA’s understanding that sufficient data exist to allow calculation of aquatic criteria. It is anticipated tha 

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 Xi na 
tional WQC. 

xThere is a full set of aquatic life toxicity data that show that DEHP is not toxic to aquatic organisms at or below its solubility limit. 
YThis value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan. 
=A more stringent MCL has been issued by EPA. Refer to drinking water regulations (40 CFR 141) or Safe Drinking Water Hotline (l-800-426-4791) for values. 
=This CCC is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60FR 15393-15399 

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. 
bbThis water quality criterion is based on 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the 

Protection of Aquatic Organisms and Their Uses, Pf385-227049, January 1985) and was issued in one of the following criteria documents: Arsenic (EPA 440/5-84-033), Cadmium (EPE 
440/6-84-032), Chromium (EPA 440/5-84-029), Copper (EPA 440/5-&l-031), Cyanide (EPA 400/5-84-028), Lead (EPA 440/5-84-627), Nickel (EPA 440/5-86-004), Pentachloropheno 
(EPA 440/6-86-009), Toxaphene (EPA 440/5-86-006), Zinc (EPA 440/5-87-X)03). 

= When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic and use of Water-Effect Ratios might be appropriate. 
aThe selenium criteria document (EPA 440/5-87-006), September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is to freshwater fishes in the field, the sta 

tus of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 pg/L in salt water because the saltwater CCC does not take into account uptake via tht 
food chain. 

=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 0.025 pa/L given on page 
23 of the criteria document is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 199! 
(60FR15393-15399, 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. 

ffThis recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (Draft, April 14, 1995) and was promulgated in the Interim Final Na 
tional Toxics Rule (60FR22228-222237, May 4, 1995). 

88 EPA is actively working on this criterion and so this recommended water quality criterion may change substantially in the near future. 
WThis 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 columr 

is methylmercury, this criterion will probably be under rotective. In addition, even though inorganic mercury is converted to methylmercury and methylmercury bioaccumulates to a great ex 
tent, this criterion does not account for uptake via the ood chain because sufficient data were not available when the criteria was derived. P 

NATIONAL RECOMMENDED WATER $&JALITY CRITERIA FOR NON PRIORITY POLLUTANTS 

j Non priority pollutant 

1 Alkalinity ................................................. 
2 Aluminum pH 6.5-9.0 ............................ 
3 Ammonia ................................................ 

4 Aesthetic Qualities ................................. 
5 Bacteria .................................................. 
6 Barium .................................................... 
7 Boron ...................................................... 
8 Chloride ................................ (. ................ 
9 Chlorine ............................................ . .... 

10 Chlorophenoxy Herbicide 2,4,5,-TP ....... 
11 Chlorophenoxy Herbicide 2,4-D ............. 
12 Chloropyrifos .......................................... 
13 Color ....................................................... 
14 Demeton ................................................. 
15 Ether, Bis Chloromethyl ......................... 
16 Gases, Total Dissolved .......................... 
17 Guthion ................................................... 
18 Hardness ................................................ 
19 Hexachlorocyclo-hexane-Technical ....... 
20 Iron ......................................................... 
21 Malathion ................................................ 
22 Manganese ............................................ 
23, Methoxychlor .......................................... 
24 Mirex ...................................................... 
25 Nitrates ................................................... 
26 Nitrosamines .......................................... 

CAS No. 

. . . . . . . . . . . . . . . . 
7429905 

‘7664417 

. . . . . . . . . . . . . . . . 
7440393 

16887006 
7782505 

93721 
94757 

2921882 
. . . . . . . . . . . . . . . . 

8065483 
542881 

. . . . . . . . . . . . . . . . 
86500 

. . . . . . . . . . . . . . . . 
319868 

7439896 
121755 

7439965 
72435 

14797558 ......................... ......................... 
. . . . . . . . . . . . . . . . ......................... ......................... 

Freshwater Saltwater Human health for consumption of: 

CMC ccc CMC ccc Water + orga- Organism only 
WL) h.@-~ WL) b@-) nism (is&) , b#-) 

.._...................... 20000~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
750 o.’ . . . . . . . . . . . . . . 87 c.‘.~ . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a......... . .._..._........._....... . . . . . . . . . . . . . . . . . . . . . . . . . ..a...................... 

FRESHWATER CRITERIA ARE pi-l DEPENDENT-SEE DOCUMENT 
SALTWATER CRITERIA ARE pH AND TEMPERATURE DEPENDENTD 

NARRATIVE STATEMENT-SEE DOCUMENT 
FOR PRIMARY RECREATION AND SHELLFISH USES-SEE DOCUMENT 

. . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 l,OOO* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NARRATIVE STATEMENT-SEE DOCUMENT 

860000 o . . . . . . . . . . 230000 o . . . . . . . . . . ..I...... . . . . .._........ . . . . . . . . . . . . . . . . . . . . . . . . . _............_.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
19 11 13 7.5 c . . . . . . . ..*.......... . . . . . . . . . . . . ...*.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*............. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IO* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a.......... .................................................................................................... 100A.C ...................................... 

0.083 G ............. 0.041 G ............. 0.011 G ............. 0.0056o ........... I .................................................. 
NARRATIVE STATEMENT-SEE DOCUMENTF 

......................... 0.1 F.” ....................................... 0.1 F.n .............. 
I 

.................................................. 
................................... . ....................................... ......................... 0.00013n ......... 0.00078E ......... 

NARRATIVE STATEMENT-SEE DOCUMENTF 
......................... 0.01 F.” ............ 1 ......................... 0.01 F.n ............ t .................................................. 

NAF IATIVE STATEMENT-SEE DOCUI 
.................................................. 
......................... IOOOF .............. 
......................... 0.1 F.” .............. 
.................................................. 

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

. . . . . . . *..* . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 

.................................................. 
......................... 0.03F.H ............ 

0.001 FJ’ ......................... .......... 
......................... 0.03 F.H ............ 
......................... 0.001 F.rr .......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ENT 
0.0123 ............. 0.0414 ............. 
300* ......................................... 
.................................................. 

50A .................. lOOA ................ 
100A.C ...................... . ............... 
.................................................. 
iO,OOO* .................................... 
0.0008 ............. 1.24 ................. 

FR cite/source 

Gold Book 
53 FR 33178 
EPA822-R-98-008 
EPA440l5-88-004 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
53 FR 19028 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
IRIS OllOll9l 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 



27 Dinitrophenols ........................................ 
28 Nitrosodibutv1amine.N ............................ 
29 Nitrosodieth$lamine,N ............................ 
30 Nitrosopyrrolidine,N .................... ‘. ........... 
31 Oil and Grease ....................................... 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Oxygen, Dissolved ................................. 
Parathion ................................................ 
Pentachlorobenzene .............................. 
pH ........................................................... 
Phosphorus Elemental ........................... 
Phosphate Phosphorus .......................... 
Solids Dissolved and Salinity ................. 
Solids Suspended and Turbidity ............ 
Sulfide-Hydrogen Sulfide ....................... 
Tainting Substances .............................. 
Temperature ........................................... 
Tetrachlorobenzene 1 2 4 3 9 , 9 5- .................. 
Trfbutyltin TBT ........................................ 
Trichlorophenol,2,4,5- ............................ 

25550587 
924163 

55185 
930552 

. . . . . . . . . . . . . . . . 
7782447 

56382 
608935 

7723140 

. . . . . . . . . . . . . . . . 
7783064 

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

95943 
. . . . . . . . . . . . . . . . 

95954 

......................... ........................................................................... 70 .................... 

......................... ........................................................................... 0.0064* ........... 

......................... ........................................................................... 0.0008A ........... 

......................... ........................................................................... 0.016 ............... 
NARRATIVE STATEMENT-SEE DOCUMENTF 

WARMWATER AND COLDWATER MATRIX-SEE DOCUMENTo 
0.065’ .............. 0.013’ ................................................................ ......................... 
......................... ........................................................................... 3.5E ................. 
......................... 6.5-9F ...................................... 6.5-8.5F.K ....... !5-9 .................. 

F,k ......................... .................................................. 0.1 .............. ......................... 
NARRATIVE STATEMENT-SEE DOCUMENT 

........................................................................... ......................... 1 250,000* ......... 
NARRATIVE STATEMENT-SEE DOCUMENTP 

......................... 2.OF.n .............. ......................... 2.OF,” .............. 1 ......................... 
NARRATIVE STATEMENT-SEE DOCUMENT 

SPECIES DEPENDENT CRITERIA-SEE DOCUMENTM 
.................................................................................................... 2.3s ................. 

0.46N ............... 0.063N ............. 0.37N ............... O.OlON ............. ......................... 
........................................................................... ......................... 2,600 IL= .......... 

14,000 ............. 
0.587* ............. 
1.24* ............... 
91.9 ................. 

4.1 E . . . . . . . . . . . . . . . . . 

2.9E ................. 
......................... 

9.8OOB.e .......... 

Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
IRIS 03/01/88 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
Gold Book 
IRIS03/01/91 
62 FR 42554 
IRIS 03/01/88 

AThis 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 cd- 
terion value is now published in the Gold Book 

BThe organoleptic effect criterion is more stringent than the value presented in the non priority pollutants table. 
CA more stringent Maximum Contaminant Level (MCL) has been issued by EPA under the Safe Drinking Water Act. Refer to drinking water regulations 40 CFR 141 or Safe Drinking 

Water Hotline (l-800-426-4791) for values. 
DAccording to the procedures described in the Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, except possibly 

where a verv sensitive soecies is imuortant at a site. freshwater aauatic life should be protected if both conditions specified in Appendix C to the Preamble-Calculation of Freshwater Am- 
monia Critedon are satisfied. ’ 

. 

EThis criterion has been revised to reflect The Environmental Protection Agency’s ql l or RfD, as contained in the Integrated Risk Information System (IRIS) as of April 8, 1998. The fish 
tissue biowncentration factor (BCF) used to derive the original criterion was retained in each case. 

FThe derivation of this value is presented in the Red Book (EPA 440/9-76-023, July, 1976). 
oThis value is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of 

Aauatic Oraanisms and Their Uses. PB85-227049. Januarv 1985) and was issued in one of the following criteria documents: Aluminum (EPA 440/5-86-008): Chloride (EPA 440/5-88-001): 
t Chloropyrif& (EPA 440/5-86-005): 

_ I ,. ,. 

2 HThis CCC is based on the Final Residue Value procedure in the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399. 
I.1 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. 

F/v [This value is expressed in terms of total recoyerable metal in the water column. 
‘This value is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection of Aquatic Life in Ambient Water (EPA- 

‘ 820-B-96-001). This value was derived using the GLI Guidelines (60 FR 15393-15399, March 23, 1995; 40 CFR 132 Appendix A): the differences between the 1985 Guidelines and the 
GLI Guidelines are explained on page iv of the 1995 Updates. No decision concerning this criterion was affected by any considerations that are specific to the Great Lakes. 

KAccording to page 181 of the Red Book: For open ocean waters where the depth is substantially greater than the euphotic zone, the pli should not be changed more than 0.2 units from 
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 limits established for fresh water, i.e., 6.5-9.0. 

r-There are three major reasons why the use of Water-Effect Ratios might be appropriate. (1) The value of 87 pg/l is based on a toxicity test with the striped bass in water with pH~6.5-6.6 
and hardness cl0 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, effects increased with increasing 
concentrations of total aluminum even though the concentration of dissolved aluminum was constant, indicating that total recoverable is a more appropriate measurement than dissolved, at 
least when particulate aluminum is primarily aluminum hydroxide particles. In surface waters, however, the total recoverable procedure might measure aluminum associated with clay par- 
ticles, which might be less toxic than aluminum associated with aluminum hydroxide. (3) EPA is aware of field data indicating that many high quality waters in the U.S. contain more than 87 
pg aluminum/L,when either total recoverable or dissolved is measured. 

M U.S. EPA. 1973. Water Qualitv Criteria 1972. EPA-R3-73-033. National Technical Information Service, Springfield, VA.; U.S. EPA. 1977. Temperature Criteria for Freshwater Fish: Pro- 
tocol and Procedures. EPA-600/$77-061. National Technical Information Service, Springfield, VA. 

NThis value was announced (62 FR 42554, August 7, 1997) as a proposed 304(a) aquatic life criterion. Although EPA has not responded to public comment, EPA is publishing this as a 
304jaj ciiieiion in tod~y~~ no;ice as guidance for Staies and Tiibes io conside- ..‘h-- -d- I II xsilt a vptiiig W&G qUa!itj Ciiidi. 

0U.S. EPA. 1986. Ambient Water Quality Criteria for Dissolved Oxygen. EPA 440/5-86-003. National Technical Information Service, Springfield, VA. 
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Table 5-8. Kp, z, t’, and B for Common Pollutants 

Chemical 

Measured Estimated 

CAS No. kP KP t t* B 

Acrylouitrile 

Aldrin 

Ally1 chloride 

Amino-2-methylauthraquinone, l- 

Amiuoauthraquinone, 2- 

Aminoazobenzene , p- 

Aminoazotoluene, o- 

Amiuobiphenyl, 4- 

Aniline 

Auisidiue, o- 

Auramiue 

Benzene 

Benzidine 

Benzo-a-anthracene 

Benzo-a-pyrene 

Benzo-b-fluoranthene 

Beuzoic acid 

Benzotrichloride 

Benzyl chloride 

Bis(2-chloroethyl)ether 

107131 

309002 

107051 

82280 

117793 

60093 

97563 

9267 1 

62533 4. ie-02 

90040 

492808 

71432 l.le-01 

92875 

56553 

50328 

205992 

65850 

98077 

100447 

111444 

5-53 

,=I 
I : 

1.4e-03 1 .Se-01 4.4e-01 1.8e-04 

1.6e-03 1.5e+Ol 36e+o1 1 .Oe-01 

7 .Oe-03 2.6e-01 6.2e-01 2.8e-03 

6.6e-03 2.4e+oo 59540 6.3e-02 

2.8e-03 2.Oe+OO 4.8e+00 1.4e-02 

8.7e-03 1.4e+OO 3.3e-k00 4.2e-02 

4.9e-02 2.le+OO 1 x%+01 8.3e-01 

1.7e-02 9.4e-01 2.3e+00 6.3e-02 

2.2e-03 3.2e-01 7.8e-01 7.9e-04 

1.7e-03 6.7e-01 1.6e+OO l .Se-03 

1.5e-02 3,.7e+OO 2.le+Ol 3 Se-01 

2.le-02 ,2.6e-01 6.3e-01 1.3e-02 

1.3e-03 1.2e+00 2.8e-b00 2.2e-03 

S.le-01 2.2e+OO l.Oe-tOl 4.6e+o1 

1.2e+OO 2.9e+Oo l/le.-t-01 1.3e+02 

1.2e+OO 3&+00 1.4e+o1 1.3e+02 

7.3e-03 4.9e-01 1.2e+OO 7.4e-03 

1.5e-02 14e+OO 3.2e-tcKI 8.3e-02 

1.4e-02 5.2e-01 1.2e+OO 2.Oe-02 

2.le-03 6.5e-01 1.6e+OO 1.9e-03 

/“t, 

;-““5 



Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP z t* B 

Chloroxylenol 

Chrysene 

Cresidine, p- 

Cresol, m- 

218019 

120718 

108394 

6.Oe-02 

1.5e-02 

3.0e-04 

8.le-01 

4.3e-03 

1 .Oe-02 

5.6e-01 

2.2X?+00 

6.0e-01 

,4.0e-01 

1.2e-02 

2.3e-02 

1.5e-03 

4.5e-02 

9.8e-03 

1.2e-05 

4.5e-04 

6.8e-04 

2,2e-02 

1.7e-02 

6. Xe-02 

.5e+Ol 

Be+01 

.Oe+o1 

6.9e-02 

1.3e;Ol 

1.7e-02 

2.7e-03 

9.3e-03 

8.le-04 

1.4e-02 

2.5e-02 

7.2e-01 

1.3e+OO 1 .Oe-04 

1.Oe+o1 4I.6e-cOl 

l&-I-00 4.7e-03 

9.6e-01 9.le-03 

5-54 



Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP z t* B 

Di-2-ethylhexyl phthalate 

Diaminoanisole, 2,4- 

Diaminotoluene 

Diaminotoluene, 2,4- 

Dibenzo(a,h)anthracene 

Dibutyl phthalate 

Dichlorobenzene, 1,2- 

Dichlorobenzene, 1,3- 

Dichlorobenzene, 1,4- 

Dichlorobenzidine, 3,3’ 

Dichlorodifluoromethane 

Dichloroethane, 1, l- 

Dichloroethane, 1,2- 

Dichloroethylene, 1, l- 

Dichloroethylene, 1,2- (trans) 

Dichlorophenol, 2,4- 

Dichloropropane, 1,2- 

Dichloropropene, 1,3- 

Dichlorvos 

Dieldrm 

Diepoxybutane 

117817 

615054 

95807 

101804 

53703 

84742 

95501 

541731 

106467 

91941 

75718 

75343 

iO7062 

75354 

540590 

120832 

78875 

542756 

62737 

60571 

1464535 

6:Oe-02 

3.3e-02 2.le+Ol 1.Oe+O2 1.3e+Ol 

2.3e-04 6.le-01 1.5e+OO 7.6e-05 

6.0e-04 4.9e-01 1.2e+OO 2.2e-04 

3.3e-03 1.5e+OO 3.5e+00 l.le-02 

2.7e+OO 4.4e+OO 2.le+Ol 6.9e+O2 

3.3e-02 4.3e+OO 2.9e+Ol 1.3e+OO 

6.le-02 6.9e-01 3.2e+OO 2.4e-01 

8.7e-02 6.9e-01 4.le+OO 4.Oe-01 

6.2e-02 6.9e-01 3.3e+OO 2.5e-01 

1.7e-02 3.le+00 1.7e+Ol 3.2e-01 

1.2e-02 4.8e-01 l.le+OO 1.4e-02 

8.9e-03 3.5e-01 8.4e-01 6.2e-03 

5.3e-03 3.5e-01 8.4e-01. 3 .Oe-03 

l&-O2 3.4e-01 8.2e-01 1.3e-02 

1 .Oe-02 3.4e-01 8.2e-01 7.2e-03 

2.3e-02 8.6e-01 2.le+OO 8.3e-02 

1 .Oe-02 4.3e-01 1.oe+oo 1 .Oe-02 

5.5e-03 4.2e-01 1.Oe+OO 4.0e-03 

9.5e-04 1.9e+OO 4.7e+OO 3 .Oe-03 

1 k-02 1.8e+Ol 9.4e+Ol 3.6e+OO 

2.8e-05 2.9e-01 7.0e-01 1.4e-06 

5-55 

/---. 



: Ij. : . I I 

4.. 

I 

_ Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP z t* B 

(CmW (cmw (hr) 

5-56 
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Table 5-8. (continued) 

Chemical 

Ethyl acrylate 

Ethyl carbamate 

Ethyl ether 

Ethylbeuzene 

Ethylene oxide . 

Ethylenedibromide 

Ethyleneimiue 

Ethylenethiourea 

Ethylphenol, p- 

Fluorauthene 

Formaldehyde 

Measured Estimated 

CAS No. KP KP t t’ B 

(cmW Cc&) olr) (hr) 

140885 4.Oe-03 3.6e-01 8.6e-01’ 2.le-03 

51796 4.3e-04 3.le-01 7.3e-01 7.le-05 

60297 1.7e-02 2.9e-03 2.5e-01 5.9e-01 7.8e-04 

100414 l.Oe+OO 7.4e-02 3.9e-01 1.3e+00 1.4e-01 

75218 6.3e-04 1.6e-01 3.9e-01 5.Oe-05 

106934 3.3e-03 1.2e+Oo 2.9e+OO 9.le-03 

151564 1.7e-04 1.6e-01 3.8e-01 7.6e-06 

96457 1.7e-04 3.4e-01 8.le-01 2.2e-05 

123079 3.5e-02 1.4e-02 4.7e-01 l.le+OO 1. Se-02 

206440 3.6e-01 1.5e+OO 7.3e+OO 8.9e+OO 

50000 2.2e-03 1.3e-01 3.2e-01 2.2e-04. 

Mechlorethamiue 51752 

Methanol 67561 

Methoxyethauol, 2- 109864 

Methoxwropau-2-01, l- 107982 

1.2e-03 

3.5e-04 

1.9e-04 

4.0e-04 

7.8e-01 

1.4e-01 

2.5e-01 

3.le-01 

1.9e+OO 

3.3e-01 

6.le-01 

7.4e-01 

1.2e-03 

1.7e-05 

1.7e-05 

6.6e-05 

E-H9 



;: 

Table 5-8. (continued) 

Chemical 

Measured Estimated 

CAS No. KP KP z t’ B 

thylene bis(2-chloroaniline), 

Nitrophenol, 4-amino-2- 119346 

N&propane, 2- 79469 

Nitroso-di-n-butylamine, n- 924163 

Nitroso-N-ethylurea, n- 759739 

3 .Oe-O3 l.le-03 

1 k-03 

4.8e-03 

5 k-04 

7.6e-01 

4.le-01 

8.le-01 

4.5e-01 

l&+00 

9.8e-01 

1.9e+Oo 

l.le+OO 

9.le-04 

3.6e-04 

8.3e-03 

1.7e-04 

5-58 



Table 5-8. (continued) 

Chemical 

Nitroso-N-methylurea, n- 

Nitrosodiethanolamine, n- 

Nitrosodiethylamine, n- 

Nitrosodipheny lamine , p- 

Nitrosomethylvinylamine, n- 

Measured Estimated 

CAS No. Ki, KP t t’ B 

(cmW (cmm olr) olr) 

684935 4.3e-04 3.7e-01 8.9e-01 9.3e-05 

1116547 5.0e-06 2.2e-05 5.7e-01 l&+00 2.6e-06 

55185 - 1.2e-03 3.Oe-01 7.2e-01 3.Oe-04 

156105 3&e-02 1.4e+OO 7.6e+Oo 3.2e-01 

4549400 5.7e-04 2.9e-01 7.Oe-01 9.9e-05 

Resorcinol 108463 

Safrole 94597 

Styrene 100425 

Stvrene oxide 96093 

2.4e-04 

6.7e-01 

5-59 

1.5e-03 

1.5e-02 

5.5e-02 

4.9e-03 

4.le-01 9.9e-01 6.3e-04 

8.5e-01 2&t-00 4.6e-02 

3.8e-01 9.le-01 8.9e-02 

4.7e-01 l.le+OO 4.le-03 



Table 5-8. (continued) 

Measured Estimated 

Chemical CAS No. KP KP T t’ B 

5-60 
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E.4.1 ARSENIC 

E.4.1 .l 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 particl’e size an 

stomach pH. Initial distribution of absorbed arsenic is to the liver, kidneys, and lungs, fllowed 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. 198’6). Arsenite is subsequently oxidized and methylated by a saturable mechanism to 

form mono- or dimethylarsenate; the latter is the predominant metabolite in the urine of animals or 

humans. Organic arsenic compounds (arsenilic acid, cacodylic acid) are not readily converted to 

inorganic arsenic. Excretion of organic or inorganic arsenic is largely via the urine, but considerable 

species variation exists. Continuously exposed humans appear to excrete 60 to 70 percent of their daily 

intake of arsenate or arsenite via the urine. 

E.4.1.2 Noncancer Toxicity 

A lethal dose of arsenic trioxide in humans is 70 to 180 mg. (approximately 50 to 140 mg arsenic; 

lshinishi et al. 1986). Acute oral exposure of humans to high doses of arsenic produce liver swelling, skin 

lesions, disturbed heart function, and neurological effects. The only noncancer effects in humans clearly 

attributable to chronic oral exposure to arsenic are dermal hyperpigmentation and keratosis, as revealed 

by studies of several hundred Chinese exposed to naturally occurring arsenic in well water (Tseng 1977; 

Tseng et al. 1968; EPA 2000). 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 aLI. 1983). 

Occupations predominantly inhalation) exposure is also associated with neurological deficits, anemia, and 

cardiovascular effects (Ishinishi et al. 1986), but concomitant exposure to other chemicals cannot be ruled 

out. The EPA (1999) derived an RfD of 0.3 ug/kg/day for chronic oral exposure, based on an NOAEL of 

0.8 ug/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). 



E.4.1.3 Carcinoaenicity 

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 2000). Oral exposure to high levels in well 

water is associated with increased risk of skin cancer (Tseng 1977; EPA 2000). Extensive animal testing 

with various forms of arsenic given by many routes of exposure to several species, however, has not 

demonstrated the carcinogenicity of arsenic (international Agency for Research on Cancer [IARC 1980). 

The EPA (1999) classifies inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen), 

and recommends an oral unit risk of 0.00005 ug/L in drinking water, based on the incidence of skin 

cancer in the Tseng (1977) study. The EPA presents a chronic oral slope factor of 1.5 per mg/kg/day 

based on the same information. The EPA (1999) notes that the uncertainties associated with the oral unit 

risk are considerably less than those for most carcinogens, so that the unit risk might be reduced in order 

of magnitude. An inhalation unit risk of 0.0043 per mg/m3 was derived for inorganic arsenic from the 

incidence of lung cancer in occupationally exposed men (EPA 2000), equivalent to 15.1 per mg/kg/day, 

was derived from the same data assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for 

humans. 



E.4.2 BENZO(A)PYRENE (BAP) 
. ^ . 

E.4.2.1 Pharmacokinetics 

Benzo(a)pyrene was readily absorbed across the GI (Rees et al. 1971) and respiratory epithelia (K:otin et al. 

1969; Vainich et al. 1976). Benzo(a)pyrene was distributed widely in the tissues ‘of treated rats and mice, 

but primarily to tissues high in fat, such as adipose tissue and mammary gland (Kotin et al. 1969; Schlede et * 
al. 1970a). 

Studies of the metabolism of benzo(a)pyrene provide information relevant to other PAHs because of the 

structural similarities of all members of the class. Metabolism involves microsomal mixed function oxidase 

hydroxylation of one or more of the phenyl rings with the formation of phenols and dihydrodiols, probably via 

formation of arene oxide intermediates (EPA 1979a). The dihydrodiols may be further oxidized to diol 

epoxides, which, for certain members of the class, are known to be the ultimate carcinogens (LaVoie et al. 

1982). Conjugation with glutathione or glucuronic acid, and reduction to tetrahydrotetrols are important 

detoxification pathways. 

Excretion of benzo(a)pyrene residue was reported to be rapid, although quantitative data were not located 

(EPA 1979b). Excretion occurred mainly via the feces, probably largely due to biliary secretion (Schlede et 

al. 1970a, 1970b). The EPA (1980a) concluded that accumulation in the body tissues of PAHs from chronic 

low level exposure would be unlikely. 

E.4.2.2 Noncancer Toxicity 

The oral RfD and inhalation RfC are not available at this time. 

E.4.2.3 Carcinoaenicity 

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 PARS alone because of the presence of other potentially carcinogenic substances in these 

mixtures (ATSDR 1987). In addition, recent investigations showed that the PAH fraction of roofing tar, 

cigarette smoke, and coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic activity 

of the unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic amines, nitrogen heterocyclic 

compounds, highly oxygenated quinones, diones, and nitrooxygenated compounds, none of which would be 

expected to arise from in vivo metabolism of PAHs, probably accounted-for the majority of the mutagenicity 



of coke oven emissions and cigarette smoke. Coal tar, which contains a mixture of many PAHs, has a long 

history of use in the clinical treatment of a variety of skin disorders in humans (ATSDR 1987). 

Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer weight-of- 

evidence groups was based largely on the results of animal studies with large doses of purified compound 

(EPA 1994). Frequently, unnatural routes of exposure, including implants of the test chemical in beeswax 

and trioctanoin in the lungs of female Osborne-Mendel rats, intratracheal instillaPion, 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,2,3cd)pyrene were classified in 

Group B2 (probable human carcinogens). 

The EPA (1999) verified a slope factor for oral exposure to benzo(a)pyrene of 7.3 per mg/kg/day, based on 

several dietary studies in mice and rats. Neither verified nor provisional quantitative risk estimates were 

available for the other PAHs in Group 82. The EPA (1980) promulgated an ambient water quality criterion 

for “total carcinogenic PAHs,” based on an oral slope factor derived from a study with benzo(a)pyrene, as 

being sufficiently protective for the class. Largely because of this precedent, the quantitative risk estimates 

for benzo(a)pyrene were adopted for the other carcinogenic PAHs when 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 strai,ns of at least four species of 

rodents and several primates. Repeated BAP administration has been associated with increased incidences 

of total tumors and of tumors at the site of exposure. The tumor types in mice from oral diet studies include 

forestomach, squamous cell papillomas and carcinomas (Neal and Rigdon 1967). 

Benzo(a)pyrene has been shown to cause’ genotoxic effects in a broad range of prokaryotic and 

mammalian cell assay systems (EPA 1991 a). 

The oral slope factor presented in IRIS is 7.3E+O per mg/kg/day The cancer slope factor for inhalation is not 

available. 
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E.4.3 BlS(2-ETHYLHEXYL)PHTHALATE (Dl[2-ETHYLHEXYLIPHTHALATE) 

E.4.3.1 Noncancer Toxicity 

The acute oral toxicity of bis(2-ethylhexyl)phthalate is very low; oral LD 50j30 (lethal dose to 50 percent of 

population within 30 days without medical testament) values in rats and mice were 33,800 and 26,300 

mg/kg, respectively (ACGIH 1991). Repeated high-dose oral exposures were associated with decreased 

growth, altered organ weights, testicular degeneration, and developmental effects. The EPA (1999) 

presented a verified chronic oral RfD of 0.02 mg/kg/day based on an LOAEL for increased relative liver 

weight in guinea pings and an uncertainty factor of 1000. The EPA (1999) adopted the chronic oral RfD 

as the provisional subchronic oral RfD. The principal target organs for the toxicity of bis(2- 

ethylhexyl)phthalate are the liver and testis. 

E.4.3.2 Carcinouenicity 

The EPA (1999) classifies bis(2-ethylhexyl)phthalate in cancer weight-of evidence Group B2 (probable 

human carcinogen), based on inadequate human cancer date (one limited occupational study) and 

sufficient cancer data in laboratory animals. An oral slope factor of 0.014 per mg/kg/day was based on 

the increased incidence of liver tumors in a dietary study in male mice. An inhalation slop factor of 0.014 

per mg/kg/day was presented by EPA (1999). 



E.4.4 CHLOROFORM 
r--“-y 

E.4.4.1 Noncancer Toxicity 

Oral or inhalation exposure of animals to chloroform was associated with liver and kidney damage 

(ACGIH 1991; EPA 2000). In humans, acute inhalation exposure to high levels induced narcosis, 

ventricular fibrillation, and death (ACGIH 1991). Limited occupational data associated chronic exposure 

to chloroform with CNS depression, digestive disturbances, and enlarged livers. The EPA (1999) 

presented a verified chronic oral RfD of 0.01 mg/kg/day based on an LOAEL for fatty cyst formation in the 

livers of dogs treated orally for 7.5 years and an uncertainty factor of 1000. The same value was 

presented as a provisional subchronic oral RfD (EPA 2000). The EPA (1999) presented an inhalation 

RfD 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.4.4.2 Carcinoaenicity 

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 

2000). Human carcinogenicity 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 mg/kg/day, 

assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. 



E.4.5 CHROMIUM 

E.4.5.1 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 (lll)/kg/day in the diet for 

over two years (EPA 2000). The NOEL of 5% Cr203 was the basis for a verified chronic oral RfD of 1.5 

mg/kg/day (EPA 2000). 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 2000). 

Acute oral exposure of humans to high doses of chromium (VI) induced neurological effects, GI hernorrhage 

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 mgkglday for chronic oral 

exposure (EPA 2000). 

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 mucosa 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 (1999)) 

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 respiratorytract. 

E.4.5.2 Carcinocaenicity 

Data were not located regarding the carcinogenicity of chromium (Ill). The EPA (1999) 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 mglkglday, assuming humans inhale 20 m3/day and 

weigh 70 kg, was based on increased risk of lung cancer deaths in chromate production workers. 



E.4.6 IRON 
/---=-N~ 

E.4.6.1 Noncancer Toxicitv 

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 flbrosis of the pancreas, diabetes mellitus, and liver cirrhosis. 

Eye contact may cause conjunctivitis. The LDLo 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 (1999) presents an oral RfD for 

iron of 0.3 mg/kg/day. 

There are no toxicity values available for iron in EPA’s Integrated Risk Information System (IRIS) 

database or Health Effects Assessment Summary Tables (HEAST). Iron is an essential nutrient and 

deriving a toxicity value for such chemicals poses a special problem in that the dose adversity curve is “U- 

shaped”. Thus, the toxicity value must be protective against deficiency as well as toxicity. EPA’s National 

Center for Environmental Assessment (NCEA) has derived a provisional reference dose (RfD) for iron 

using data obtained from the second National Health and Nutrition Examination Survey (NHANES II) 

database. The NHANES II data indicates that the average intakes of iron ranged from 0.15 to 0.27 

mg/kg/day. These levels are sufficient to protect against iron deficiency and insufficient to cause the toxic 

effects of iron overload. Using the intake level of 0.27 .mg/kg/day and dividing by an uncertainty factor of 

1, NCEA derived a provisional RfD of 0.3 mg/kg/day for iron. 

E.4.6.2 Carcinoaenicity 

IARC, NTP, and OSHA do not list iron as a carcinogen although the mining of one particular ore, 

hematite, may be associated with an increased risk of lung cancer in miners. No other iron ores are 

identified specifically as a carcinogen (Sax and Lewis, 1989). 



E.4.7 MANGANESE 

E.4.7.1 Noncancer Toxicity 

Manganese is nutritionally required in humans for normal growth and health (EPA, 1999). 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 mg/kg/day (EPA, 1999) based on drinking water. The 

EPA (1999) presented a verified chronic inhalation RfC based on a LOAEL for impairment of 

neurobehaviorial function in occupationally exposed humans. The inhalation RfC is equivalent to 0.0143 

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.4.7.2 Carcinoaenicity 
: 

The EPA (1999) classifies manganese in cancer weight-of-evidence Group D (not classifiable as to 

carcinogenicity to humans). Quantitative cancer risk estimates are not derived from Group D chemicals. 



E.4.8 THALLIUM 

E.4.8.1 Noncancer Toxicity 

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced gastroenteritis, 

neurological dysfunction, and renal and liver damage (Kazantzis, 1986). Chronic ingestion of more 

moderate doses characteristically caused alopecia. Thallium was used medicinally to induce alopecia in 

cases of ringworm of the scalp, sometimes with disastrous results. In industrial (inhalation, oral, dermal) 

exposure, neurologic signs preceded alopecia, suggesting that the nervous system is more sensitive than 

the hair follicle. The EPA (1999) presented verified chronic oral RfD values for several thallium compounds 

. (thallium acetate, thallium acetate, thallium carbonate, thallium chloride, thallium nitrate, thallium sulfate, and 

thallic oxide) based on increased incidence of alopecia and increased serum levels of liver enzymes 

indicative of hepatocellular damage in rats treated with thallium sulfate for 90 days. EPA (1999) presented a 

chronic oral RfD for thallium of 0.07 mg/kg/day. 

E.4.8.2 Carcinoaenicity 

Thallium was classified as a cancer weight-of-evidence Group D substance (not classifiable as to 

carcinogenicity to hum,ans) (EPA, 1999). 

,----T I 
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APPENDIX ES 



SCREENING CRITERIA FOR ESSENTIAL NUTRIENTS 
DERIVATION 0~ SURFACE s01L AND GROUNWVAT~R SCREENING 

CONCENTRATIONS OF ESSENTIAL NUTRIENTS 

Certain inorganics (calcium, magnesium, potassium, and sodium) that are present as naturally occurring 

constituents in’ soil and groundwater are required in limited intakes to maintain normal human 

physiological functions and are, therefore, considered essential nutrients. The Risk Assessment 

Guidance for Super-fund (RAGS), Volume I, Part A, regarding the treatment of essential nutrients in 

selection of human health contaminants of potential concern (COPCs), states that essential nutrients 

need not be quantitatively evaluated in ‘a public health risk assessment if they are (1) present at low 

concentrations (only slightly above background) and (2) toxic only at doses much higher than those which 

might be related to exposure at the site (USEPA, 1989). The focus of this section of the document is the 

technical approach for determining that an analyte is “toxic only at doses higher than those associated 

with exposures at the site,’ and a mechanism for making that determination by employing soil and 

groundwater screening concentrations, The screening concentrations are used to streamline the process 

and to eliminate the need to calculate essential nutrient doses as part of COPCs selection at every site. If 

the maximum concentration of an essential nutrient does not exceed the appropriate screening 

concentration shown below, the essential nutrient is considered nontoxic. Essential nutrients are not 

retained as COPCs if they are detected at concentrations that are either consistent with background or do 

not exceed the screening concentrations. 

Currently, no published essential nutrient screening concentrations for use in risk assessment COPC 

selection are available. Therefore, surface soil and groundwater screening concentrations of essential 

nutrients have been derived that, when contacted in accordance with the exposure assumptions 

described below, are not expected to result in adverse health effects. The screening concentrations for 

groundwater and surface soil are presented in Table 1. The essential nutrient concentrations in surface 

sol and groundwater are to be compared directly to the nutrient screening concentrations for the purposes 

of COPC selection. 

DOCUMENTATION OF SURFACE SOIL AND GROUNDWATER SCREENING CONCENTRATIONS 

The essential nutrient toxicity screening concentrations were derived in two steps: first, a “nontoxic” dose 

was identified for each essential nutrient; second, the soil and groundtiater concentrations associated 

with the “nontoxic” doses were calculated using standard residential exposure assumptions. The details 

of the derivation of the screening values are presented below. 



Identification of Nontoxic Doses. The identification of doses which are not toxic is often accomplished by 

identifying reference doses (RfDs), which are published by USEPA. These RfDs represent doses, 

including a margin of safety, to which even sensitive subpopulations could be exposed for a lifetime 

without adverse noncarcinogenic effects. Because no RfDs for calcium, magnesium, potassium, or 

sodium are available in the Integrated Risk Information System (IRIS) (USEPA, 1999b) or the Health 

Effects Assessment Summary Tables (HEAST) (USEPA, 1997a), other published nontoxic doses were 

sought out. Recommended Dietary Allowances (RDAs) prepared by the Food and Nutrition Board (FNB) 

of the National Research Council (NRC, 1989) have been selected here to represent nontoxic doses. 

TABLE 1 

ESSENTIAL NUTRIENT SCREENING CONCENTRATIONS 
FOR SURFACE SOIL AND GROUNDWATER 

Essential Nutrient Surface Soil Screening Groundwater Screening 
Concentration (mg/kg) Concentration @g/l) 

Calcium 1,000,000(‘) 1’055,398 

Magnesium 460,468 118,807 

Potassium 1,000,000(~) 297,016 

Sodium 1,000,000(‘) 396,022 

1 Actual calculated screening concentration is greater than 1,000,000 milligrams per 
kilogram, indicating that this essential nutrient would not be present at toxic levels in 
surface soil. 

Notes: As described below, screening concentrations for surface sol and groundwater 
represent conservative screening concentrations for other media. These surface 
soil and groundwater screening concentrations are used to screen sediment, 
subsurface soil, sludge, and surface water, respectively. 

mg/kg = milligrams per kilogram. 
pg/l = micrograms per liter 

RDAs are defined by the FNB as “the levels of intake of essential nutrients that, on the basis of scientific 

knowledge, are judged by the Food and Nutrition Board to be adequate to meet the known nutrient needs 

of practically all healthy persons.” It is assumed here that because the RDA represents a requirement for 

good nutrition, it also represents a dose that is nontoxic. Although some essential nutrients (arsenic for 

example) have been classified as carcinogens, none of the five nutrients discussed here have been 

classified as carcinogens. The available RDA data for calcium, magnesium, potassium, and sodium are 

presented in Table 2. From this data set, RDAs for children were preferentially selected to coincide with 

the child exposure scenario. RDAs were converted from units of milligrams per day to units of milligrams 

per kilogram per day by dividing the RDA by the child resident body weight of 15 kilograms (USEPA, 

1991). Dermal RDAs were developed by adjusting the oral RDA to compensate for the oral absorption 

efficiency in a manner similar to that presented in Appendix A of RAGS, Volume I, Part A (USEPA, 1989). ’ 



TABLE 2 

RECOMMENDED DIETARY ALLOWANCES(‘) 

Nutrient RDA Age Oral Typical Dietary Intake Toxicity Oral RDA Dermal RDA 
(years) Absorption (mg/dw) Threshold (mg/kg/day)” (mg/kg/day)(3) 

(Percent) OWW9 
Calcium 800 (mg/day) l-10 40 743 (average. of all ages) NA 53.3 21.2 

1,200 (mg/day) 11 -24 1,179 NA 
800 (mg/day) >24 743 (average of all ages); ~2,500 

530 (women ages 35-50) 

Magnesium 6 b-wk&W l-15 50 193 (age l-5) NA 6 3 

4.5 (mglkgiday) >15 207 - 329 NA 

Potassium 15-20 l-10 90 1,500 NA 15 13.5 
OWWday). 

Sodium 

1,600 - 2,000 >20 2,500 18,000 
@Wdw) (hyperkalemia) 

300 (mg/day) 2 - 5 90(4) NA NA 20 18 . 
500 (mg/day) Adult 1,800 - 5,000 2,400 (Intake not ’ 20 18 

to be exceeded) 

1 All data are from the National Resource Council (1989). 
2 Adjusted oral recommended daily allowance (RDA) calculated by dividing the RDA (milligrams per kilogram) by the bodyweight of a child 

ages 1 to 6 (15 kilogram) (USEPA, 1991); RDAs provided in milligrams per kilogram per day were modified. 
3 Adjusted dermal RDA calculated by multiplying the oral RDA by the oral absorption efficiency (USEPA, 1989). 
4 Oral absorption data not available; value for potassium used as a surrogate based on physiochemical similarities. 

Notes: RDA = recommended daily allowance. 
mg/day = milligrams per day. 
mg/kg = milligrams per kilogram. 
mg/kg/day = milligrams per kilogram per day. 



To derive screening concentrations that would be protective to the majority of the exposed population, the 

exposure assumptions for the most sensitive receptor (e.g., a child resident) .were used. For 

groundwater, screening concentrations were based on ingestion of groundwater as drinking water. For 

surface soil, screening concentrations were based on ingestion of surface soil and dermal contact with 

surface soil. Child resident exposure to surface soil and groundwater used as drinking water is usually 

greater than or equal to oral and dermal exposure to media treated as soil and groundwater, respectively, 

for exposure assessment. Therefore, screening values for surface soil represent conservative screening 

values for sediment, subsurface soil, and sludge, and screening values for groundwater used as drinking 

water represent conservative screening values forsurface water. 

‘The calculated essential nutrient screening concentrations for surface soil and groundwater are presented 

in Table 1. These values represent the concentrations of individual essential nutrients in media that if 

contacted in accordance with the exposure parameters used to derive the screening concentration, it 

would theoretically results in the receptor receiving his or her recommended dietary allowance of an 

essential nutrient solely from the contacted media. For some nutrients, the calculated screening 

concentrations exceed 1 ,OOO,OOO mg/kg (i.e., 100 percent). Such concentrations indicate that no 

concentration of nutrient in the particular medium would result in an intake that exceeds the RDA, given 

the exposure assumptions on which the screening value is based. Because these screening :----- z 

concentrations do not take into account the additivity of exposures between media (and other dietary 

’ intakes, including food), a receptor exposed to essential nutrients that are present in multiple media at the 

screening concentrations would, in essence, be receiving more than his or .her recommended dietary 

allowance of nutrient. However,‘data provided in Table 2 indicate that the toxicity threshold for most 

essential nutrients is several times greater than the RDA; the RDA is not a toxicity threshold value. 

Therefore, these screening concentrations do not represent concentrations which, if exceeded, would 

necessarily result in deleterious effects. 
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PAGE 1 OF 2 

CAS 
Number 

I I 

Minimum” MInimum MaxImum” MaxImum Unifs LOtX”O” fJ&~UO” Range Of CcncentmUon q ackgrou”da ?.creming~ US EPA Potultial 

Camsntration aualifisr c.alcmtralton Qualifier of Maximum FWW~Y D&tation used for VE3lUe TOXlCfty va,w Region IX ARAWTBC 

Comentratlon Liitlltr Screening PRGS” Valw 

Volatile crganis cQmpa”nd~ 

67-S&S Chlorofwm 1 O.W4 1 J 1 0.005 1 J Irn&~l PAI-O2-SD-C-601 1 85 1 0.0% -0.008 1 0.005 N!A 100 C 0.2 C NIA NIA NO BSL 



TABLE E6-4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
DIRECT CONTACT WITH SEDIMENT 

SITE 2 - BORROW PIT LANDFILL 
MCRD PARIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Notes: 
1 Mlnimumlmaximum detected wnce.nkatkx. 

2 Background values presented fa inorganix is two times tie mean concentrattca. 

3 USEPA Region III Aisk-SaSed Concentration Table. April 13,2ooo. (Cancer benchmark value = 1 E-06. HI = 0.1) 

4 Rationale Codes Selecti~l Reason: Above Screening Levefs (ASL) 

Deletion Reason: Backgnxmd Levels (SKG) 

No Toxicity Informatipn (NTX) 

Essential Nutdent (NUT) 

Below Screening Level (RSL) 

5 No value available. Therefore. value for napthalene is used based M simi!a dwmkaVtoxkolc?$aI characterList!s. 

6 No hexavaknt chromium detected. Therefore. total chrcmillm b evaluated as kinlent chromium. 

7 OSWER xreening few. 

? * 

Value for mercuric chloride. 

9 USEPA Region IX Preliminary Remediation Goals, DewrMr 3,igSS. 

4 

Definitions: N/A = Not Apptiiabk 

SOL = Sample Quantitation Limit 

COP0 ii Chemical of Potential Concern 

ARAMBC = Applicable or Relevant and Appropriate RequiremenVTo Se Cor&+red 

J = Estimated Value 

C = Carcinogenic 

N = Non-Carcinogenic 
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TABLE F-l 
BIOACCUMULATION FACTORS 

SITE 2 - i3bRti6w i)T LANDFILL: 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical Bioaccumulation Factor 
Terrestrial Terrestrial Mammal 

Invertebrate Plant 
Metals and Inorganic Compounds 
Aluminum 0.053” 0.0008”. 0.075” 
iron 0.038” NA NA 
Vanadium 0.039” 0.0011” 0.13” 

NA BAF not available 

a- 
b- 

c- 

Sample et al., 1998. 
Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% 
water composition of plants. 
Value derived from biotransfer factors (BTFs), presented in Baes et al. (1984) for uptake into 
cattle. BTF converted to BAF by multiplying food ingestion rate of 50 kg/day wet weight. 



TABLE F-2 
BIOCONCENTRATION FACTORS AND BIOTA SEDIMENT ACCUMULATION FACTORS 

SITE 2 - BORROW PIT LANDFILL AND SITE 15 - DIRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Chemical Bioconcentration Factor 
BSAF 

Semivolatile Organic Compounds 
1 Bis(2ethylhexyl)phthalate 1 130a l.OD 

PesticideslPCBs 
1 Endosulfan Sulfate 270a 1.80" 

Metals and lnaraanic Comuounds 
- ------ -----w 

I ntlm . ..- . . . . . . -... 95” NA 
Antimony 1.0” NA 
- . .e I .a* 

I Bervllium I 19” I 
Bar-rum 

,- -.- 
Chromium 
Cobalt 

I iron 

I 4- I NH 
NA I 

16.0a NA 
300” NA 

NA 2700” 
373’ NA 1 1 Manaanese 

Selenium 
Silver 
Vanadium 

6a NA 
O.fla NA 

O.Ole NA 

NA - BSAF not available. 

a- USEPA, 1997. 304(a) Criteria - Toxic Substance Spreadsheet. Region 4, Water Quality 
Stan,dards Section, Atlanta, GA, August. 

b- EPA, 1997. 
c- EPA, 1997. For endosulfan mixed isomers. 
d- Geometric mean of BCFs obtained from AQUIRE (1994) and AWQC documents. 
e- Barnthouse et al. (1988) 
f- Jorgensen (1991) 
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TOXICITY PROFILES 
SITE 2/l 5 

MCRD PARRIS ISLAND, SOUTH CAROLlkA 

Acetone 

Acetone is a colorless, volatile liquid that has a sweetish odor (Hawley, 1987). It is considered 
the least toxic solvent in the industry. Acetone can be naturally occurring or manufactured 
artificially (Howard, 1991). Acetone is used as a solvent in the production of lubricating oils, and 
as a chemical intermediate in the manufacturing of chloroform, pharmaceuticals, and pesticides. 
Acetone also is used to produce paints, varnishes, and lacquers (ORNL, 1989). 

Acetone may be released into the environment as stack emissions, fugitive emissions, alnd 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 adsorptilon to 
sediment should not be significant (Howard, 1991). 

Released on soil, acetone will volatize with some leaching into soil. Acetone rapidly biodegrades 
in soils (Howard, 1991). 

Because of acetone’s ability to volatize, release into the atmosphere is the ultimate falte of 
acetone. In the atmosphere, acetone will undergo photolysis and react with photochemli’cally 
produced hydroxyl radicals. The half-life of acetone ranges between 13 and 22 days with the 
longer half-life occurring in the winter months. This relatively long half-life allows for atmospheric 
dispersion of acetone. The primary removal process is wash out by rain (Howard, 1991). 

For mammals, the NOAEL and LOAEL are 10 mg/kg/day and 50 mg/kg/day, respectively 
(Sample et al., 1996). Toxicity reference values of acetone are unavailable for birds. 

Aluminum 

Although present in food in varying amounts, aluminum is not an essential element for mammals. 
The aluminum content of plants typically depends on the soil aluminum concentration and ranges 
from 10 to 30 mg/kg fresh weight; studies have indicated that this element stimulates the growth 
of several pasture plant species (Hackett, 1962). As summarized in Venugopal and Luckey 
(1978) aluminum is not readily absorbed through the skin and gastrointestinal absorption of 
ingested aluminum is poor due to the transformation of aluminum salts into insoluble aluminum 
phosphate. The lack of accumulation of aluminum in animals with age or of any increase .in 
tissue levels of aluminum following fairly high dietary intake suggests that mammals posse a 
homeostatic mechanism for this element. For most terrestrial organisms, aluminum compounds 
are generally not harmful and are considered to be toxicologically inert, except in cases of high 
experimental doses or prolonged inhalation (Venugopal and Luckey, 1978). 

Data on the toxicity of aluminum to aquatic organisms is somewhat limited. EPA (1988) stated 
that freshwater organisms should not be adversely affected if aluminum concentrations do not 
exceed 87 pg/L when pH is between 6.5 and 9.0. Some studies have shown that the acute 
toxicity of aluminum increases with pH, whereas other studies found the opposite to be true 
(EPA, 1988). The occurrence of pH effects in fish depends on aluminum and calcium 
concentrations in the water. Laboratory studies have established that low pH is toxic to fish,, that 
aluminum concentrations found in acidified waters (particularly inorganic monomeric aluminum) 
are toxic, and that calcium is ameliorative (Suter, 1993). 

EPA (1988) also reviewed sublethal effects. It was found that 169 pg/L at a pH of 6.5 to 6.6 
caused a 24 percent reduction in the growth of young brook trout (Salvelinus fontinalis). 
Cleveland et al. (1991) determined that brook trout accumulated significantly higher aluminum 
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SITE 2115 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

residues at pH 5.3 than at pH 6.1 or pH 7.2. They also determined that elimination of aluminum 
during depuration was more rapid at pH 5.3 than at pH 6.1 or pH 7.2. Data reported in EPA 
(1988) indicated this metal does not bioconcentrate; bioconcentration factors range from 50 to 
231 for brook trout (geometric mean value = 82). 

The NOAEL for birds and mammals are 109..7 mg/kg/day and 1.93 mg/kg/day, respectively 
(Sample et al., 1996). 

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, 1995a). Antimony is absorbed slowly from the gastrointestinal tract and many 
antimony compounds are gastrointestinal irritants (Klaassen, 1996). 

It is considered a nonessential metal and is easily taken up by plants if present in a soluble form 
(Kabata-Pendias and Pendias, 1992). Plants growing in soils contaminated by industrial 
emissions may be expected to contain elevated tissue concentrations of this metal. However, 
there are no reports of plant toxicity resulting from uptake of antimony (Kabata-Pendias and 
Pendias, 1992). 

Industrial emissions make this metal a common air pollutant. When acute exposure occurs, the 
effects include rhinitis, and acute pulmonary edema. After chronic exposure, the effects include 
rhinitis, pharyngitis, tracheitis, bronchitis, pneumoconiosis with obstructive lung disease, and 
emphysema (Klaassen, 1996). 

When rats were orally fed antimony, it did not produce an excess of tumors. However, when 
Syrian hamster embryo cells were treated with antimony acetate, the cells under went neoplastic 
transformation (Klaassen, 1996). Antimony has been shown to produce liver damage in rabbits at 
5.5 mg/kg in diet (NRC, 1980). 

The NOAEL and LOAEL for mammals are 0.125 mglkglday and 1.25 mg/kg/day, respectively 
(Sample et al., 1996). Toxicity reference values for birds are unavailable. 

Barium 

Barium is the heaviest of the stable alkaline earths (Group Ila of the Periodic Table). The free 
element is a silver-grey soft metal. It oxidizes readily in moist air, and it reacts with water or with 
dilute acids under evolution of hydrogen gas (Friberg, 1986). 

In its compounds, barium is a colorless divalent positive ion. The chloride and nitrate are soluble 
in water. The carbonate is much less soluble in water, *but is soluble in dilute acids, and the 
sulfate is one of the least soluble compounds in any medium (Friberg, 1986). 

Barium is used in various alloys, in paints, soap, paper, and rubber, and in the manufacture of 
ceramics and glass. Barium fluorosilicate and carbonate have been used as insecticides. 
Barium is relatively abundant in nature and is found in plant and animal tissue. Plants 
accumulate barium from the soil (Klaassen et al., 1986). 

The toxicity of barium compounds depends on their solubility. The free ion is readily absorbed 
from the lung or gastrointestinal tract, but barium sulfate remains essentially unabsorbed. After 
absorption, barium accumulates in the skeleton. An accumulation also takes place in the 
pigmented parts of the eye (Friberg, 1986). 
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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. 
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, lubricatiing oil 
additives, permanent magnets, as well as in sugar refining, paper coating, steel hardening, and 
as pigment in paint (Friberg, 1986). 

The NOAEL for birds and mammals is 20.8 mg/kg/day and 5.1 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 41.7 mglkglday for birds and 51 mg/kg/day for mammals (Sample et 
al., 1996). 

Beryllium 

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). 
The major emission source to the environment is the combustion of coal and fuel oil, which 
release particulates and fly ash that contain beryllium into the atmosphere. 

Sediment is the ultimate sink for beryllium in water, and its association with sediment would 
decrease the mobility in water. Beryllium does not bioconcentrate to high levels in aquatic 
animals, although the bioconcentration in bottom dwelling animals may be higher than 
nonbottom-dwelling animals. There is no evidence of biomagnification of beryllium within 
terrestrial or aquatic food chains (ATSDR, 1991). 

The NOAEL for mammals is 0.66 mglkglday, while the LOAEL is 6.6 mg/kg/day (Sample et al., 
1996). A toxicity reference value was unavailable 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). 

Since DEHP is likely to be released air and water during production of plastics, it can be calrried 
long distances. In aquatic environments, DEHP adsorbs to sediment and bioconcentrates .in 
organisms (Spectrum Laboratories, 1999a). In terrestrial habitats, DEHP will not evaporate or 
leach into groundwater. It may biodegrade under aerobic conditions following acclimation in soil 
(Spectrum Laboratories, 1999a). 

The NOAEL for birds and mammals is 1.1 mg/kg/day and 18.3 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 11 mglkglday for birds and 183 mg/kg/dayafor mammals (Sample et 
al., 1996). 

Carbon Disulfide 

Carbon disulfide is a natural product of anaerobic biodegradation and is released to the 
atmosphere from oceans and land masses (Howard, 1991). It may also be released as 
emissions and in wastewater during its production and use. Carbon disulfide is used in the 
production of viscous rayon, cellophane, carbon tetrachloride, and as a solvent and fumigant 
(Howard, 1991). 

03/29/99 F-5 3 
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MCRD PARRIS ISLAND, SOUTH CAROLINA 

If released to soil, carbon disulfide will be primarily lost by volatilization (Howard, 1991). Carbon 
disulfide also will rapidly volatilize from water with an estimated 2.6 hr half-life based on a river 
model (Howard, 1991). Adsorption to the sediment will not be significant (Howard, 1991). 
Carbon disulfide is not expected to significantly bioconcentrate in aquatic organisms (Howard, 
1991). 

The chemical causes harm by destroying target molecules by crosslinking cytoskeletal proteins, 
DNA, or DNA with proteins (Klaassen, 1996). It has also been found to be an atherogenic agent 
in animal studies; however, the mechanism is unknown but has been suggested to be 
alternations of glucose and/or lipid metabolism and blood coagulation (Klaassen, 1996). 

The NOAEL for mammals is 11 mg/kg/day, and the-LOAEL is 110 mg/kg/day (IRIS, 1991). There 
are no values available for birds. 

Chloroform 

Chloroform is a colorless, highly refractive, heavy, volatile liquid. It has a characteristic odor and 
a sweet taste. Chloroform is used in the manufacture of fluorocarbon plastics, as a solvent, 
fumigant, and insecticide, and in analytical chemistry (Hawley, 1987). 

The majority of chloroform is released into the atmosphere. Release to water and soil will be lost 
to the environment through volatilization., Chloroform has the capability to be transported long 
distances through the atmosphere. In the gas-phase, it reacts with photochemically produced 
hydroxyl radicals. 

Chloroform does not significantly adsorb to sediment. Also, it is not expected to bioconcentrate in 
aquatic organisms. 

Chloroform is a carcinogen and can cause cell injury by inhibiting calcium ion export from the 
cytoplasm (Klaassen, 1996). 

,/---N 

Toxicity reference values for birds and mammals were unavailable. 

Chromium 
This metallic element naturally occurs in rocks, animals, plants, soil, and volcanic dust and gases 
(USDHHS, 1993). However, the toxic forms of the metal are mostly produced from anthropogenic 
activities, particularly chromite ore mining (Irwin et al., 1997). Since the trivalent (Cr3’) and 
hexavalent (C?‘) forms have been found to be more stable than other ionic forms, these are the 
forms mostly found in the environment (Eisler, 1986). 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 C?‘, Cr3’ can impose damage by 
inhibiting different enzyme systems or reacting with organic molecules (Irwin etal, 1997). 

Chromium toxicity is not prevalent in mammals because normal stomach pH converts Cr”’ to 
Cr3+, which has low membrane permeability (Irwin et al., 1997). However, plants are adversely 
affected by chromium because it interferes with uptake translocation and iron metabolism (Irwin 
et al., 1997). For aquatic organisms, the pH, salinity, hardness, organic matter content, species 
and temperature are some of the factors that affect chromium toxicity (Eisler, 1986; Irwin et al., 
1997). It has been found that Cr6’ is more toxic to freshwater species in soft and acidic waters 
(Eisler, 1986). 

The NOAEL for birds, fish, and mammals is 1 mglkglday, 0.02 mglkglday, and 3.28 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). 
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Cobalt 

Cobalt is a steel-gray, shiny, hard, ductile ferromagnetic metal (Hawley, 1987). It is a relatively 
rare metal produced primarily as a byproduct of other metals (EPA, 1985). The principal ores of 
cobalt are smaltite, cobaltite, chloanthite, and linnaeite. Cobalt is used in chemical agents, 
electroplating, ceramics, lamp filaments, catalysts, drier in printing inks, paints’and varnishes, and 
in high temperature alloys (Hawley, 1987). Cobalt salts are used as paint driers, catalysts, and in 
the production of numerous pigments (EPA, 1985). 

Cobalt released into water is expected to take a soluble form. The mobility of cobalt is controlled 
by its characteristic of adsorbing to the clay minerals and hydrous oxides of iron, manganese, and 
aluminum available in sediments and soils. Chelation of cobalt is possible in sediments ancl soil. 
Small amounts of cobalt may be solubilized by bacteriological activity. The effects of cobalt in the 
terrestrial environment are associated with nitrogen-fixation; however, excessive amounts can be 
toxic to plants. Vegetation is differentially susceptible to cobalt depending on the species. 
Grasses tend to be more susceptible to cobalt toxicity than broad leafed species (Davis, 1994). 

Although atmospheric transport of cobalt and cobalt compounds occurs, photolysis, volatilization, 
and biotransformation are important fate processes for cobalt (EPA, 1985). 

The NOAEL for both birds and mammals is 1 mg/kg/day (ERT, 1997) while the LOAEL is 10 
mg/kg/day for both birds and mammals (ERT, 1997). 

Copper 
Copper is a reddish colored metal that occurs naturally in rock, soil, water, sediment and air. 
Copper also OCCUFS naturally in plants and animals. Copper is used primarily as a metal or alloy 
in the manufacture of wire, sheet metals, pipe, and other metal products. Copper compounds are 
used in agriculture to treat plant diseases, for water treatment, and as preservatives for wood, 
leather, and fabrics (ATSDR, 1989a). 

The physicochemical form of copper released to the environment determines the impact of the 
element to the environment. Copper is released to water through natural weathering of soil and . 
discharges from industries and sewage treatment plants. Copper released into water will imost 
likely take the form of copper (II). Most copper in water is bound to organic matter; little is present 
in the free or readily exchangeable form. The concentration of dissolved copper in water is 
dependent on such factors as pH, the oxidation-reduction potential of the water, the presence of 
competing cations and anions of soluble cupric salts. and the presence of organic/inorganic 
complexing agents (ATSDR, 1989a). 

The process of complexation, adsorption, and precipitation control the amount of copper (II) 
released into water. Copper released into water tends to bind to the bottom sediments. Organics 
and iron oxides are the most important contributor to binding of copper by aerobic sediments. 
However, copper is typically associated with carbonates. In anaerobic sediment, copper (II) will 
be reduced to copper (I) and insoluble cuprous salts will form (ATSDR, 1989a). 

Copper released to soil will be strongly adsorbed and remain in the upper few centimeters of soil. 
In most soils, the pH, organic matter, and ionic strength of the soil solutions are the key factors 
affected adsorption. Copper will adsorb to organic matter, carbonate minerals, clay minerals, or 
hydrous iron and manganese oxides. Sandy soils with low pH have the greatest potential1 for 
leaching (ATSDR, 1989a). 

Copper released into the air will most likely take the form of particulate matter as an oxide, 
sulfate, or carbonate. Copper is removed from the atmosphere by gravitational settling, dry 
deposition, and washout by rain and clouds (ATSDR, 1989a). 
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The NOAEL for birds and mammals is 47 mglkglday and 11.7 mglkglday, respectively (Sample et 
al., 1996). The LOAEL is 61.7 mglkglday for birds and 15.14 mg/kg/day for mammals (Sample et 
al., 1996). 

Endosulfan sulfate 

Endosulfan sulfate is a metabolite of endosulfan, which is a pesticide (Verschueren, 1983). 
When endosulfan sulfate is released to soil, it is expected to not leach into groundwater because 
it binds to soil according to estimated Koc values (Spectrum, 1999b). In the aquatic environment, 
the chemical is expected to bind to sediments; therefore, bioconcentration is aquatic organisms is 
likely to occur (Spectrum, 1999). 

The NOAEL for birds and mammals is 10 mglkglday and 0.15 mglkglday, respectively (Sample et 
al., 1996). The LOAEL for birds and mammals is 100 mg/kg/day and 1.5 mg/kg/day, respectively 
(Sample et al., 1996). 

Iron is a silvery white, malleable metal. It is the fourth most abundant (by weight) of the elements 
that compose the earth’s crust and is a major constituent of clay soils (EPA, 1990). 

Iron in water may be present in varying quantities dependent upon the geology of the area and 
other chemical components of the water body (EPA, 1990; EPA, 1985). The bivalent and 
trivalent irons are the primary forms of concern in the aquatic environment. The ferrous or 
bivalent form can persist in waters void of dissolved oxygen and typically originate from 
groundwater of mines where these are pumped or drained. The ferric or trivalent form is 
insoluble. Iron can exist in natural organometallic or humic compounds and colloidal forms. 
Black or brown swamp waters may contain iron concentrations of several milligrams per liter in 
the presence or absence of dissolved oxygen, but this iron form has little effect on aquatic life 
(EPA, 1990). The majority of iron entering water bodies is likely to partition into the bottom 
sediments (EPA, 1985). 

Iron released into soil has relatively low mobility potential. However, iron can be transported 
through the atmosphere (EPA, 1985). 

The NOAEL for birds and mammals is 100 mg/kg/day and 50 mglkglday, respectively (ERT, 
1996). 

Manganese is a brittle silvery metal that usually occurs as a complex with other metals such as 
iron. Manganese and its compounds are used in the making of steel alloys, dry-cell batteries, 
electrical coils, and other metallic fabrication applications. Other uses of manganese include as 
an oxidizing agent and as a food additive (Klaassen et al., 1986; Hawley, 1987). 

Manganese can occur in soil, water, or air. Because it is an element, manganese cannot be 
degraded by environmental processes. However, it may transform from one manganese 
compound to another. While manganese can be transported in dusts or in water, the main 
source of routine manganese exposure is through ingestion of food. Vegetables, the germinal 
portions of grains, fruits, nuts, tea, and some spices are rich in manganese (Klaassen et al., 
1986). 

In the soil, the concentrations and chemical form in which manganese can occur is affected by 
pH, cation exchange capacity, drainage, and other factors. Lower pH and reducing conditions 
tend to favor solubility and hence, the mobility of manganese. Manganese often occurs at higher 
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concentrations in the bottom of stratified lakes as a result of its release from bottom sedirnents 
as manganous ion under reducing conditions (EPA, 1985). 

The NOAEL for birds and mammals is 977 mg/kg/day and 88 mg/kg/day, respectively (Sample et 
al., 1996). The LOAEL for mammals is 284 mg/kg/day (Sample et al., 1996). 

Selenium 

Selenium is essential in amounts from trace to part-per-billion concentrations for humans and 
certain plants and animals, but toxic at some concentrations present in the environment. 
Selenium is widely distributed in nature, being especially abundant with sulfide minerals of 

I‘ various metals, such as iron, lead, and copper. The major source of environmental selenium is 
the weathering of natural rock. Authorities agree that selenium may favorably or adversely affect 
growth, survival, and reproduction of algae and higher plants, bacteria and yeasts, crustaceans, 
mollusk, insects, fish, birds, and mammals (ATSDR, 1989c). 

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 sel@nium. 
Second, that selenium metabolism and degradation is significantly modified by interaction with 
heavy metals, agricultural chemicals, microorganisms, and a variety of physicochemical factors. 
Third, that anthropogenic activities (including fossil fuel combustion and metal smelting) and 
naturally seleniferous areas pose the greatest hazards to fish and wildlife. And fourth, that 
selenium deficiency is not as well documented as selenium poisoning, but may be equally 
significant (ATSDR, 1989c). 

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 seleriium. 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, 1989~). 

Selenium was used in the early 1900s as a pesticide to control plant pests, and is still used 
sparingly to control pests of greenhouse chrysanthemums and carnations. It has been used to 
control cotton pests, mites and spiders that attack citrus, and mites that damage apples. 
Although no insect-resistant strains have developed, the use of selenium pesticides has been 
discontinued, owing to their stability in soils and resultant contamination of food crops, their high 
price, and their proven toxicity to mammals and birds. Selenium is used extensively in the 
manufacture and production of glass, pigments, rubber, metal alloys, textiles, petroleum, medical 
therapeutic agents, and photographic emulsions (ATSDR, 1989c). 

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, 1989c). 

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 is 0.8 mg/kg/day for birds and 0.33 mg/kg/day for mammals (Samplle et 
al., 1996). 

Silver 
Numerous studies have indicated that free soluble silver (Ag) is among the most toxic metals to 
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TOXICITY PROFILES 
SITE 2115 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

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 
sediment layer is strongly pH-dependent (Dyck 1968). Olcott (1950) 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 not attributed to silver 
toxicity. 

X------X 

Silver exhibits a limited ability to bioconcentrate. Bioconcentration factors for freshwater species 
reported by EPA (1980) ranged from <I for bluegill sunfish (Lepomis macrochirus) 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 
mglkg (NRC, 1980). 

NOAEL and LOAEL values were unavailable for birds and mammals. 

Tetrachloroethvlene (Tetrachloroethene1 

Tetrachloroethyiene (PCE) is a synthetic chlorinated hydrocarbon widely used for dry cleaning 
fabrics and metal-degreasing. It enters the environment mainly through evaporation, sludge 
and factory waste disposal, and storage leaks (ATSDR, 1995b). This chemical does not 
appear to accumulate in aquatic organisms. Accumulation in terrestrial plants is not known. It 
is readily absorbed following inhalation, oral exposure, and dermal exposure. Upon absorption, 
PCE is distributed to fatty tissues, with a half life of approximately 55 hours (ATSDR, 1995b). 

The liver is the principal target organ in rodents (ATSDR, 199513). LD50 values of 3,835 and 
3,005 mg/kg were determined for male and female rats, respectively (Hayes et al., 1986). 
Increase in relative liver weights and peroxisomal proliferation were observed in mice after an 
oral dose of 1000 mg/kg/day (Goldsworthy and Popp, 1987). Renal effects are also common 
in rodents exposed to tetrachloroethylene, cancer effects have also been observed. PCE 
administered by gavage at 995 mg/kg/day was observed to promote type II altered foci in rat 
livers (Story et al., 1986). A NOAEL of 100 mg/kg was observed in rats for developmental 
effects (Nelson et al., 1980). 

For mammals, the NOAEL and LOAEL are 1.4 mg/kg/day and 7 mg/kg/day, respectively (Sample 
et al., 1996). A NOAEL and LOAEL were unavailable for birds. 

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 flue-dust 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. Thaltium is also used in photoelectric cells, lamps, in 
electronics, and in semiconductors and scintillat/on counters (Friberg, 1986). 

Thallium is widely but sparingly distributed over the earth, mainly in rock formations and soils 
containing potassium feldspars and micas. Thallium is also found in potash, lead and zinc ores; 
and in fossil fuels. The most important sources of thallium exposure in the general population are 

------- 
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SITE 2115 

MCRD PARR6 i&&f&; $kkfik CAROLINA 

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. lit may 
also cause deafness and loss of vision. Thallium is not a normal constituent of animal tissues. It 
is absorbed through the skin and gastrointestinal tract (Klaassen et al., 1986). 

For mammals, the NOAEL and LOAEL are 0.0074 mg/kg/day and 0.074 mglkglday, respectively 
(Sample et al., 1996). The LOAEL for birds is 4.7 mg/kg/day (Hudson et al., 1984). 

Vanadium 

Vanadium is a bright, white, soft ductile metal. Vanadium is found in the following ores: 
patronite, roscoelite, carnotite, and vanadinite (Hawley, 1987). It can also be found in foods, such 
as milk, seafood, cereals, and vegetables (Klaassen et al., 1986). Vanadium is used as the 
target material for x-rays, in the manufacture of alloy steels, and as a catalyst for sulfuric acid and 
synthetic rubber (Hawley, 1987). 

Vanadium released into surface water can be transported depending on the chemical species 
present and by environmental factors determining its solubility and binding to organic materials. 
Vanadium released into the atmosphere is transported as fumes and particulates (Hawley, 1987). 

The NOAEL for birds and mammals is 11.4 mg/kg/day and 0.21 mg/kg/day, respectively (Sample 
et al., 1996). The LOAEL is 114 mg/kg/day for birds and 2.1 mglkglday for mammals (Sample et 
al., 1996). 

i 

Zinc is bluish-white metal that dissolves readily in strong acids. Zinc compounds are found 
naturally in air, soil, and water, and are present in all foods. However, zinc is not found in nature 
in the free state. Zinc is commonly mined.by underground and open pit mining. It is commonly 
used as a protective coating for other metals. Zinc also is used in alloys such as bronze and 
brass,, for electrical apparatus in many common goods, and in organic chemical extractions and 
reductions. Zinc chloride is used by the military to create smoke bombs. In pharmaceuticals, 
salts of zinc are used as solubilizing agents in many drugs. In addition, zinc is used with colpper 
to make U.S. pennies (ATSDR, 1989b). 

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 valrying 
degrees of stability. Suspended (undissolved) zinc may be dissolved following minor changes in 
the water chemistry or may be sorbed to suspended matter. The sorption of zinc is affected by 
the nature of the zinc, the concentrations of the zinc, the pH, and the salinity of the water. Zinc 
tends to be more absorbed at higher pH concentration (>7). Desorption of zinc from sediments 
occurs as salinity increases (ATSDR, 1989b). 

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 environmelnt 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, 1989b). 
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MCRD PARRIS ISLAND, SOUTH CAROLINA 

Zinc is actively accumulated in aquatic systems. However, biota appear to represent a minor sink 
for zinc compared with the sediments (ATSDR, 1989b). 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, 1989b). 

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, 1989b). 

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 mglkglday for birds and 320 mg/kg/day for mammals (Sample et 
al., 1996). 
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EXAMPLE CALCULATION OF HAZARD QUOTIENT 

USING MAXIMUM CONCENTRATIONS OF ENDOSULFAN SULFATE 
SITE 2 - RACCOON 

(See Section 7.4.2.1 of text for definitions of terms in the two equations below). 

Concentrations of organic compounds in food items of the raccoon were derived from sedirnent 
data using the following equation: TBP = BSAF(CJf,,)fr. 

BSAF for endosulfan sulfate = 1.80 (Table F-2) 
C, = 0.0125 mg/kg Note: Normally, C, would simply be the maximum detected concentration in 
sediment. However, endosulfan sulfate was not detected in sediment, but it was a COPC in 
surface water (See Section 7 of text). Thus, it was jncluded in the food chain modeling for 
aquatic receptors. As seen in Appendix C-2, the highest detection limit for endosulfan sulfate in 
“non-detect” sediment samples was 25 pg/kg. The concentration assumed in these calculations 
was one-half of this value, i.e. 0.0125 mg/kg. 
f = 0.958%.= 0.00958 (Section 7.4.2.1 of text) 
fycfor crustaceans (assumed food of the raccoon) = 3.5% = 0.035 (Section 7.4.2.1 of text) 

Using the above values, TBP = 1.80 * (0.0125/0.00958) * 0.035 = 0.08220 mg/kg. Thus, the 
predicted concentration of endosulfan sulfate in food items (i.e., prey) of the raccoon (&,,,,J = 
0.0822 mg/kg. 

The predicted dose (PD) for all representative receptors = 
[Csediment * FI l SA * F) + (Cwater W * FI) + (Cf& * F * FA * FI)]/WR 

&?diment = 0.0125 mg/kg (see above discussion of C, 
FI = 100 percent = 1 .O 
SA = 9.4% = 0.094 (Table 7-2) 
F = 0.856 kg/day (Table 7-2) 
C water= 0.000078 mg/kg(Table 7-3) 
Cf& = 0822 mg/kg (derivation shown above) 
FA = 90.6% = 0.906 (Table 7-2) 
WR = 3.99 kg (Table 7-2) 

Using the above values, 
PD = [(0.0125 mg/kg * 1 .O * 0.094 * 0.856 kg/day) + (0.000078 mg/kg * 0.171 kg/day * 1 .O) + 
(0.0822 mg/kg * 0.856 kg/day * 0.906 * 1 .O)] + 3.99 kg 

Thus, PD = (0.0010058 mg/day + 0.00001334 mg/day + 0.063749 mg/day) P 3.99 kg = 
0.016233 mg/kg/day 

The mammalian NOAEL for endosulfan sulfate is 0.15 mg/kg/day (Table 7-l). 
Thus, the HQ (based on the NOAEL) = 0.016233 mg/kg/day + 0.15 mg/kg/day = 0.108. 
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FOOD CHAIN MODELINQ CALCULATION 
RED DRUM - AMRAGE CONCENTRATION 

SITE 2 - BORRO’?r PIT LANDFILL 
MCRD PARR& lbi#hd, SdUTH CAROLINA 

Red ‘Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.4000000 kg 
0.0200000 kg/day 
0.0000000 L/day 
0.0280000 kg/day 

0.85 Fish Fraction 
0.15 Sediment Fraction 

Mean Concentrations 
Predicted 

Sediment Water Mummichog 
Concentration Concentration Concenlratior? Dose NOAEL LOAEL 

COPC @w/kg) OWL) W@W (mg/kg/day) (mg/kg/day) ‘(mg/kg/day) 
SEMIVOLATILE ORGANIC COMPOUND: 

IBis(BEthylhexyl)phthalate 1 0 1 0.02525 1 0 I 0 0 I 0 
PESTICIDES 

1 NAI1 

1 Endosulfan Sulfate 1 0.00971 / 0.00004175 1 0.06385 ) 0.00111458 1 0 I 0 
METALS AND INORGANICI 

1 NA ) NA 1 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULATION 
RED DRUM - MAXIMUM CONCENTRATlON 

SITE 2 - BORROW PIT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.4000000 kg 
0.0280900 kg/day 
0.0000000 Uday 
0.0280000 kg/day 

0.85 Fish Fraction 
0.15 Sediment Fraction 

Maximum Concentrations 
Predicted 

Sediment Water Mummlchog 
Concentration Concentration Concentratioti Dose 

1 0.077 1 0 I 0 I 0 I 0 [ NA 1 NA ( 

) 0.0014349 1 0 I 0 1 NA 1 NA 1 
ic;: 

I 111.2 I 0 0 1 NA 1 NA 
I I I 

1 
Annmony 
Drri,,m YaIIYIII 
Chromium (hexavale, 

LCobalt 

COPC 1 (mdkg) I (mg/L) I 
SEMIVOLATILE ORGANIC COMPOUNDZ 

[Bis(2-Ethylhexyhphthalate I 0 
PESTICIDES 

1 Endosulfan Sulfate 1 0.0125 1 0.000078 1 
METALS AND INORGAN’-- 

(mdkg) 

0.0822 

I 0 I U NA NA 
3 I a.158 I 0 i NA NA 

0 NA NA 
’ VA 

iron 
Manganese 
Selenium 
Silver 

5390 
52.4 
0.42 

0 

1.22 
0.0347 

1.1 

5390 
52.4 
0.42 

1 1.048 

[Vanadium 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



FOOD CHAIN&DEil& CALCULATION 
MUMMICHOG - AVERAOE CONCENTRATION 

SITE 2 -,BqFjRb’$’ PIT LAyqFlLL 
MCRO PARRIS ISLAND, SOUTH CAROLINA 

Mummichog 
(Conservative Inputs) 
Body Weight 0.0030000 kg 
Food Ingestion Rate 0.0001740 kg/day 
Water Ingestion Rate 0.0000000 Uday (No Data) 
Sediment Ingestion Rate 0.0000000 kg/day (No Data) 

Mean Concentrations 
Sediment Water TBP 

Concenfration Concentration ConcentratioA I Dose I NOAEL I LOAEL NOAEIL 1 LOAEL 1 
1 COPC 1 ~w!N) 1 (mg/L) 1 OwW 
SEMIVOLATILE ORGANIC COMPOUND! 

1 NiWday) 1 OWkg/day) 1 (mg/kg/day) I HQ, I f-0, 1 

Bis 2-Eth Iheuwl\nhlhslstn 1 n I nn%59,E; I n I l-8 I n I h i hIA 1 ,,,A 

DF!?i-IClb-BFS 

- 
ME1 

. --. .-.--- 
1 Fndosulfan Sulfate 1 0.00971 1 0.00004175 1 0.06385 ( 0.00056316 1 0 0 

-ALS AND INORGANICE 
1 NAI1 

nimm I AA98 I 1 m7175 I AARA 1 260.884 1 0 
0 

I 0 I 0 I 0 I Et-i”” 
Alun .__._,._ 
Antimony 
Barium 
Chromium (hexavalent) 
Cobalt 
Iron 
Manganese 
Selenium 
Silver 

1 Vanadium I 9.98 

.-- ..---.-- . .-- 
0 0.001425 0 

6.92 0.0206 6.92 0.40136 1 0 I 0 1 NA 
1.066667 0.4 1.066667 0.06186669 1 0 0 1 NA 

0.413 0.0005975 0.413 0.023954 0 0 
3824 0.6445 3824 1 221.792 0 0 
35.28 0.022925 35.28 ’ 1 - z.u4 -‘,624 0 0 
0.336 1.1 0.336 1 . ‘I.. 0.01~4u1cI 0 0 

n e. ,-.nnr Ant? A I L 1 “.“UwvtL3 , 9.:8 I ” I 0 0 
0 1 0.57684 I 0 0 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 
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FOOD CHAIN MODELING CALCULATION 
MUMMICHOG - MAXIMUM CONCENTRATION 

SlTE 2 - BORROW PIT LANDFILL 
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 Uday (No Data) 
0.0000000 kg/day (,No Data) 

Maximum Concentrations 
I I Sediment Water TBP 

^ P..nn,.nhaHnn l?~“.%ddi~tf nose NOAEL LOAEL NOAEL LOAEL 

OwNWay) @@kg/day) 1 @‘@@day) 1 HQ, 1 HQI 1 

NA blPOUND: 
I ^ ^VT n 0 I 0 0 1 NA 1 

COPC 1 (mg/kg) 1 ’ (mg/L) 1 OWkg) 

SEMIVOLATILE ORGANIC CO! -- - 
. .- _ 

IBis(BEthylhexyl)phthalate I 0 1 V.UII I ” 

PESTICIDES 
I Endosulfan Sulfate 1 0.0125 1 0.000078 1 0.0622 

METALS AND INORGANIC5 --^- I I 85 I 55E 

1 0.000725 1 0 0 1 NA 1 NA 1 

Aluminum 

Antimony 

33OU 
0 

-,A 

I j0 1 322.48 0 0 NA NA , .-- . 
1 0.0028 1 0 I l-l 0 0 NA NA 
, nno,r I 2 0 0 NA 

n n NA 

---- 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



FOOD CHAIN -&bbELlNG CALCULATlON 
OSPREY-AVERAGECONCENTRATlON 

SITE 2 - BdRf?bti PlT LANDFILL 
MCRD PARRIS ISLAND, SOUti CAROLINA 

OSPWY 
(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 Fish Fraction 

Mean Concentrations 
Sediment Water Predicted 

Concentration Concentration Red Drum Dose NOAEL LOAEL NOAEL LOAEL 
COPC (Wkg) OWL) Concentrationa (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ, HQI 

(mg/kg) _ 
SEMIVOLATILE ORGANIC COMPOUNDS 

II 

IBis(2-Ethylhexyl)phthalate 1 0 0 0 1 0.000 1 1.1 11 1 
PESTICIDES 

O.OOE+~~I 

Endosulfan Sulfate 1 0.00971 ( 0 1 0.020069 1 0.004 1 10 1 100 1 4.21 
METALS AND INORGANICS 

E-041- 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAELROAEL not available 



Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

FOOD CHAIN MODELING CALCULATlON 
OSPREY - MAXIMUM CONCENTRATION 

SITE 2 - BORROW PIT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

1.4860000 kg 
0.3 120000 kg/day 1 Fish Fraction 
0.0000000 L/day 
0.0000000 kg/day 

Maximum Concentrations 
Sediment Water Predicted 

Concentration Concentration Red Drum Dose NOAEL LOAEL NOAEL LOAEL 

COPC (Meg) (mg/L) Concentration” OwkWW OwWday) OwWdw) HQn HQI 
(mg/kg) . 

SEMIVOLATILE ORGANIC COMPOUNDS 
[Bis(2-Ethylhexyhphthalate I 0 1 0.077 1 0 0 I 1.1 11 1 O.OOE+OO 1 O.OOE+OO 1 
PESTICIDES 
Endosulfan Sulfate 1 0.0125 1 0 1 0.02584 1 0.00542536 1 10 1 100 1 5.43E-04 1 5.43E-05 1 

Selenium 0.42 0 0.42 
Silver 0 0 0 
Vanadium 12.8 0 12.8 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 

0.08818304 0.4 0.8 2.20E-01 1 .lOE-01 
0 0 0 NA NA 

2.68748318 11.4 114 2.36E-01 2.36E-02 

.f----., 



FOOD CHAIN &DELINQ CALCULATION 
HERON - AVERAGE CONCENTRATION 

SITE 2 - BORtidVit P;ir LANDFILL 
MCRD PARRIS ISLab, SOUtH CAROLINA 

Great Blue Heron 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

2.2290000 kg 
0.40 10000 kg/day 
0.0800000 L/day 
0.0000000 kg/day 

% fish 1 Fish Fraction 

Mean Concentrations 

COPC 

Sediment Water Predicted 
Concentration Concentration Mummichog Dose NOAEL LOAEL NOAEL LOAEL 

OwNid OWL) Concentration’ OwWday) OwWday) (mg/kg/day) HQ, l-l t-Q 

1 (mg/kg) - 1 I 
SEMIVOLATILE ORGANIC COMPOUND: 
Bis(2-Ethylhexyl)phthalate I 0 1 0.02525 ) 0 1 0.001 I 1.1 11 1 8.24E-6-1 
PESTICIDES 

[Endosulfan Sulfate 1 0.00971 1 0.00004175 1 0.06385 1 0.011 1 10 1 100 1 l.l5E-0-1 
METALS AND INORGANICS 
Aluminum 4498 1.092125 I 4498 1 809.235 1 109.7 [ 1097 
Antimony 0 0.001425 1 0 1 0.000 1 0 0 
Barium 6.92 0.0206 1 6.92 1 1.246 1 20.8 1 4 1.7 
Chromium (hexavalent) 1.066667 0.4 1 1.066667 1 0.206 1 0 I 0 
Cnhnlt 0413 0.0005975 I 0.413 I 0.074 I 1 10 ----.. _. .- _.-----_ - 
iron I 3824 i 0.64.45 1 3824 1 687.966 1 Ii0 1 iii0 1 6.88E+O= ..-.. ---. 
Manganese 35.28 1 0.022925 i 35.28 1 6.348 1 977 1 970 

Selenium 0.336 , -.--- _..__ _ .- 
Silvar 0 I 00004425 I 0 I 0000 I 0 I 0 

_._--_-- --.-- -.- ._ 
I ii I 0 336 1 0 100 1 0.4 1 -d-i- 1 2.50~~01 

-...-. 
I 998 -.--- .-- -.--- .-.. I 0 I 9 98 I 179.5 I 114 I 114 I 1.57E-01 I 1.57E-02 1 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



FOOD CHAlN MODELING CALCULATION 
HERON - MAXIMUM CONCENTRATION 

SITE 2 - BORROW PlT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Great Blue Heron 
(Conservative Inputs) 
Body Weight 
Food ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

2.2290000 kg 
0.40 10000 kq/day 
0.0800000 L/day 
0.0000000 kg/day 

1 Fish Fraction 

Maximum Concentrations 
Sediment Water Predicted 

Concentration Concentration Mummichog Dose NOAEL LOAEL NOAEL LOAEL 
COPC OwW b-W Concentration” (mg/kg/day) OwWcW) (mg/kg/day) HQ W 

SEMIVOLATILE ORGANIC COMPOUND: .: I. . . 

lBis(P-Ethylhexyl)phthalate 1 0 1 0.077 I 0 IO.00276357 1 1.1 Ii 1 2.5lE-03 1 2.51E-04 1 
PESTICIDE6 

lEndosulfan Sulfate 1 0.0125 1 0.000078 1 0.0822 IO.01479069 1 10 1 100 1 1.48E-03 1 1.48E-04 1 
METALS AND INORGANIC8 .- 

1097 1 9.12E+OO 1 9.12E-01 1 
n NA 1 NA 1 

Silver I 0 r 0.00072 0 2.5841-E-05 1 0 0 NA 1 NA 
Vanadium 12.8 I 0 I 12.8 12.30273665) 11.4 1 114 1 2.02E-01 1 2.02E-02 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



FOOD CHAIN MODELING CALCULAllON 
RACCOON - AVERAGE CONCENTRATION 

SITE 2 - BORROW PIT LANDRLL 
MCRD PARRIS ISLAND, SOUTH CAROLlNd 

Raccoon 
(Conservative Inputs) 
Body Weight 
Food ingestion Rate 
Water ingestion Rate 
Sed Ingestion Rate 

3.9900000 kg 
0.8560000 kg/day 
0.1710000 L/day 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Mean Concentrations 

COPC 

Sediment Water Predicted 
Concentration Concentration Mummichog Dose NOAEL LOAEL NOAEL 

1 

LOAEL 

@WW (w/L) Concentrationa (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ, HQI 

I Endosulfan Sulfate 1 0.00971 1 o.oc 5 1 0.013 1 0.15 I 1.5 1 8.41E-02 1 8.41E-03 
.c 
r3 

4498 1.092125 1 4498 
Antimony 0 o.ool-~- ’ A 

Rarium 6.92 0.02 
4L3 U.““” “. ,L3 1 LO 

_ _ _ _.-- , v..106 6.:2 1.485 5.1 51 
Chromium (hexavalent) 1 1.066667 1 0.4 1.066667 0.246 3.28 13.14 
Cobalt 1 0.413 I 0.0005975 0.413 0.089 1 10 
Iron 3824 0.6445 3824 820.415 
Manganese 35.28 0.022925 35.28 7.570 
Selenium 0.336 1.1 0.336 0.119 
Silver 0 0.0004425 0 0.000 
Vanadium 9.98 0 9.98 2.141 

a Calculated using Theorteical Bioaccumulation Potential equation. 



FOOD CHAIN MODELING CALCULATION 
RACCOON - MAXIMUM CONCENTRATION 

SITE 2 - BORROW PIT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Raccoon 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

3.9900000 kg 
0.8560000 kg/day 
0.1710000 L/day 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction’ 

Maximum Concentrations 
I I Sediment I Water I Predicted I I I I I I 

Concentration Concentration Mummichog Dose NOAEL LOAEL NOAEL LOAEL 
COPC (mdkg) OWL) Concentrationa (mg/kg/day) (mg/kS/day) (mg/kg/day) HQ, HO, 

(mglkg) _ 
SEMIVOLATILE ORGANIC COMPOUNDS 
Bis(2-Ethylhexyl)phthalate I 0 1 0.077 1 0 1 0.0033 1 18.3 1 183 1 1.80E-04 1 1.80E-05 1 
PESTICIDES 

IEndosulfan Sulfate 1 0.0125 
METALS AND INORGANICS 
Aluminum 5560 
Antimony I 0 
Barium 7.9 

I 0.0822 10.01623263 1 0.15 1 1.5 1 1 .OSE-01 1 1.08E-02 1 

Chromium (hexavalent) 1.6 0.4 1.6 1 0. 
Cobalt 0.52 0.0011 
Iron 5390 1.22 
Manganese 52.4 0.0347 0c.L) , I I.C‘t31JI 
-. ,. *- . A s. B.-u In .n7nrn. 

3.1 
Q -- -I- 
“.LU ( 13.14 

1 I 

50 - 

selenrum 
Silver 
Vanadium 

u.w 
0 

12.8 
O.C%72 

n 

‘“O’^‘4 88 1 284 1 1.2 
I “.4L rU.I3/L4012 0.2 1 0.33 1 6.1 

I” 

1.93 
A.- I 19.3 
u.125 ( 1.25 

r 

0 1 3.0857E-05 1 
12.8 12.74606516 1 

I .o , t., I 
0.21 ( 1 1.31E+Ol 

a Calculated using Theorteical Bioaccumulation Potential equation. 



: 
FOOD CHAlN MODkLlNG CALCULAlWN 

HAWK - AVERAGE CONCENlRATlON sti 5 ;&&y&v@‘” ~&dAu 

MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red-Tailed Hawk 
(Conserwrtive Inputs) 
Body Weight 
Food Ingestion Rate 
Water lngestii Rate 
Soil Ingestion Rate 

1.126OcOct kg 
0.1260000 kg/day 
o.ooooooO udey 
O.OWOOOO kg/day 

1 .O Prey Fraction 

Mean Concentrations 
Soil Water Prediicted’ 

Concentration Concentration Prey Dose NOAEL LOAEL 
0WW OWL) Concentration (mgIkg/day) (mgkg/day) (mg/kg/day) 

COPC (mg/kg) 
METALS AND INORGANICS 
Aluminum 2546.75 0 5.142103125 5.75E-01 109.7 1097 
Iron 693.25 0 359.79675 4.03E+Ol 100 1000 
Vanadium 2.0675 0 0.005441069 6.09E-04 11.4 114 

a Value calculated by multiplying surface soil concentration by the mammal BAF for shrew and mouSe and then 
averaging the values (see Table F-l for BAF values). 



FOOD CHAIN MODELING CALCULATION 
HAWK - MAXIMUM CONCENTRATION 

SlTE 2 - BORROW PlT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

Red-Tailed Hawk 
(Conservatii Inputs) 
Body Weight 
Food ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.126oooO kg 
0.1260000 Icg/day 
O.OOOOOOO L/day 
O.OOOOOOO kg/day 

1 .O Prey Fraction 

Maximum Concentrations 
Soil Water Predicted’ 

Concentration Concentration Prey Dose NOAEL LOAEL NOAEL LOAEL 

owkl) OWL) Concentration (mgkg/day) (mgncglday) (mgkg/day) HQ” HQI 

COPC (mgkg) 
METALS AND INORGANICS 

<_s . . 1 Jl< ?” ‘Z *a$Wdx .> ‘,,“L “,i”r c 

Aluminum 4290 0 8.655075 0.9685075 1097 1097 8.83E-03 8.83E-04 

Iron 1930 0 1001.67 112.087407 100 loo0 l.l2E+OO 1.12E-01 

Vanadium 4.1 0 0.01068665 0.00119584 11.4 114 1 fI5E-04 1.05E-05 

a Value calculated by multiplying surface soil concentration by the mammal BAF for shrew and mouse and then 
averaging the values (see Table F-l for BAF values). 



FOOD CHAlN MODELING CALCULATION 
FOX - AVER&& CONCENTRATION 

SUE 2 _ ~0&$iij pii &+~DFIU 
MCRD PARRlS ISLAND, SOUTH CAROUNA 

Red Fox 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.53OOOOO kg 
0.4S6OOOO kg/day 
O.OOOOOOO L/day 
0.4S8OOOO kg/day 

0.972 Prey Fraction 

0.028 Surface Soil Fraction 

OwWW OwWday) O-whWw~ 
Dose / NOAEL / LOAEL / NTL / LZL / 

ICOPC I I (mg/kg) 
METALS AND INORGANICS 
Aluminum 2548.75 0 5.142103125 8.39E+OO 1.93 19.3 
Iron 693.25 0 359.79675 4.06E+Ol 50 500 
Vanadium 2.0875 0 0.005441089 7.01 E-03 0.21 2.1 

a Value calculated by multiplying surface soil concentration by the mammal BAF for shrew and mouse and then 
averaging the vakres (see Table F-l for BAF values). 



FOOD CHAIN MODEUNG CALCULATION 
FOX - MAXIMUM CONCENTRATlON 

SITE 2 - BORROW PlT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

..-. 

Red Fox 
(Conservative Inputs) 
B,ody Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.53ooooO kg 
0.4s8oooO kg/day 
o.oowooO L/day 
0.4SWOOO kglday 

0.972 Prey Fraction 

0.028 Surface Soil Fraction 

Maximum Concentrations 
Soil Water Predict& 

Concentration Concentration PWY Dose NOAEL LOAEL NOAEL LOAEL 
COPC @x34) (mg/L) Concentrati& (mglkglday) (mgncglday) (mg/kg/day) HQ, HQI 

(mg/kg) 
METALS AND INORGANICS ,” *. ‘_.(. ,(_/. 

Aluminum 4290 0 8.655075 14.1300885 1.93 19.3 7.32E+OO 7.32E-01 
Iron 1930 0 1001.67 112.974899 SO 500 2.26E+OO 2.26E-01 
Vanadium 4.1 0 0.01068885 0.01376233 0~21 2.1 6.65E-02 656E-03 

a Value calculated by multiplying surface soil concentration by the mammal BAF for shrew and mouse and then 
averaging the values (see Table F-l for BAF values). 

.-. 



FOOD CHAlN MODEUNG CALCULATION 
WOODCOCK - AVERAGE CONCEflRATlON 

SlTE 2 - BORROW PlT LANDFILL 
h&D PARRlS ISLAND, SOUTH CAROUNA 

American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.1970000 kg 
0.1520080 kg/day 
o.ooooooO L/day 
0.1520000 kg/day 

0.896 Earthworm Fraction 

0.104 Surface Soil Fraction 

Mean Concentrations 
Soil Water Predicted* 

Concentration Concentration Earthworm Dose NOAEL LOAEL NOAEL LOAEL 

OWW OWL) Concentratiin (mg/kg/day) (mg/kg/day) (mgncglday) HQ,, HQi 
COPC OwW 
METALS AND INORGANICS 

.I 

Aluminum 2548.75 1.092125 135.08375 298.751112 109.7 1097 
Iron 693.25 0.6445 26.3435 74.3382434 100 1000 
Vanadium 2.0875 0 0.0814125 0.22379153 11.4 114 

a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAIN MODEUNG CALCULATION 
WOODCOCK - MAXIMUM CONCENTRATION 

SITE 2 - BORROW PlT LANDFILL 
MCRD PARRlS ISLAND, SOUTH CAROLINA 

American Woodcock 
(Consetvatii Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.197oooo kg 
0.1520000 kg/day 
o.ooooooO L/day 
0.1520000 kg/day 

0.896 Earthworm Fraction 

0.104 Surface Soil Fraction 

Maximum Concentrations 
Soil Water Predicted’ 

Concentration Concentration Earthworm DOSe NOAEL LOAEL NOAEL LOAEL 

oww (mg/L) Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ, HQI 
COPC (mg/kg) 
METALS AND INORGANICS 
Aluminum 4290 1.85 227.37 501 A3297 109.7 1097 4.57E+OO 4.57E-01 
iron 1930 1.22 73.34 205.572392 100 1000 2.08E+OO 2.08E-01 
Vanadium 4.1 0 0.1599 0.43954284 11.4 114 3.88E-02 3.88E-03 

a Value calculated by muttiplying sutface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 

r-20 
, 



FOOD CHAlN MODEUNG CALCULATION 
m-mu - bw3.p $*CE,NTRATION 

SlTE 2 - &&kdw i’lT LA&FILL 
MCRD PARRlS ISLAND, SOUTH CAROLINA 

! 
American Robin 
(Coneervatiie Inputs) 
Body Weight 0.0773ooo kg 
Food Ingestion Rate 0.069OOOO kg/day 0.6 Vegetation Fraction 
Water Ingestion Rate o.ooooooO L/day 0.35 Earthworm Fraction 
Soil Ingestion Rate O.O69OOOO kg/day 0.05 Surface Soil Fraction 

Mean Concentrations 
Soil Vegetation Predicteda 

Concentration Concentration Invertebrate Dose NOAEL LOAEL 

(msncS) OWL) Concentr&n (mg/kg/day) (mg.kg/day) (mgkg/day) 
COPC (mg/kg) 
METALS AND INORGANICS 
Aluminum 2546.75 2.039 135.06375 157.049 109.7 1097 
Iron 693.25 (. 693.25 26.3435 410.459 100 1000 
Vanadium 2.0675 0.00229625 0.0614125 0.120 11.4 114 

a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

FOOD CHAIN MODELING CALCULATION 
ROBIN - MAXIMUM CONCENTRATION 

SlTE 2 - BORROW PlT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

0.0773ooo kg 
O.O69OOOO kg/day 
O.OOOOOOO Uday 
O.O69OOOO kg/day 

0.6 Vegetation Fraction 
0.35 Earthworm Fraction 
0.05 Surface Soil Fraction 

Maximum Concentrations 
Soil Vegetation Predict& 

Concentration Concentration Invertebrate Dose NOAEL LOAEL NOAEL LOAEL 

(mgnc9) (mg/L) Concentration (mglkglday) (mgikgIday) (mgIkg/day) HQn HQI 
COPC (mg/kg) 
METALS AND INORGANICS 
Aluminum 4290 3.432 227.37 264.341142 109.7 1097 2.41 E+OO 2.41 E-01 
Iron 1930 1930 73.34 1142.7123 100 1006 l.l4E+Ol l.l4E+OO 
Vanadium 4.1 0.00451 0.1599 0.23535962 11.4 114 2.06E-02 2.06E-03 

a Value calculated by muttiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAlN MODELING CALCULATION 
smmfu - hwmA%E ~0NcENTitb1~0N 

SlTE 2 - BORROW PIT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Short-Tailed Shrew 
(Conservatii Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0097300 kg 
0.0052000 kg/day 
o.ooooooO U&y 
0.0052000 kg/day 

0.9 

0.1 

Earthworm 
Fraction 
Surface Soil 
Fraction 

Mean Concentrations 
Soil Predicteda 

Concentration Invertebrate Dose NOAEL LOAEL NOAEL LOAEL 

@xUW Concentration (mgkg/day) (mgkgklay) (mgkg/day) HQ, HQ, 

COPC (mgikg) 1 
METALS AND INORGANICS 
Aluminum 2548.75 135.08375 201.186 1.93 19.3 
Iron 693.25 26.3435 49.720 50 500 
Vanadium 2.0875 0.0814125 a 151 021 21 

a Value calculated by muitiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 

1 O/28/99 
fmc talcs 2 

F 3\ 



FOOD CHAlN MODELING CALCULATION 
SHREW - MAXIMUM CONCENTRATION 

SlTE 2 - BORROW PIT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0097300 kg 
0.0052000 kg/day 
O.OOOOOOO Llday 
0.0052000 kg/day 

0.9 Earthworm 
Fraction 

0.1 Surface Soil 
Fraction 

Maximum Concentrations 
Soil Predicted’ 

Concentration Invertebrate Dose NOAEL LOAEL NOAEL LOAEL 

OwW Concentration (mglkglday) (mgkg/day) (m&/day) HQ HQ 

COPC (mgkg) 
METALS AND INORGANICS 
Aluminum 4290 227.37 339.63223 1.93 19.3 1.75E+B2 1.75E+Cl 
Iron 1930 73.34 135.420473 50 500 2.77E+OO 2.77E-01 
Vanadium 4.1 0.1599 0.2960259 0.21 2.1 1.41 E+OC 1.41 E-01 

a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 

1 O/28/99 
fmc talcs 2 

F-32 



FOOD CHAIN MODEUNO CALCULATION 
MOUSE - MAXlMUM.CCNCENTRATtON 

StTE 2 - E&ROW PIT LiiRDFiLL 
MCRD PARRIS ISLAND, SOUTR CAROLINA 

Deer Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.931wKr kg 
O.OO88OOO kg/day 
O.OOOOOOO L/day 
O.OO86OOO kg/day 

0.98 Vegetation 
Fraction 

0.02 Surfacs Soil 
Fraction 

Maximum Concentrations 
Soil Water Predicted’ Pmdictedb 

Concentration Concentration Vegetation Invertebrate Dose NOAEL LOAEL 

OWW Ox%) Concentration Concentration (mgkg/day) (mgkg/day) (mgkg/day) 
COPC WwW (mgikg) 
METALS AND INORQANICS 
Aluminum 4290 0 3.432 227.37 2.47E+Ol 1.93 
iron 1939 0 1930 73.34 535E+02 50 
Vanadium 4.1 0 ‘_ 0.00451 0.1599 2.40E-92 0.21 

a Value calculated by multiplying surface soil concentration by the vegetation BAF (see Table F-l for BAF values). 
b Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAIN MODEUNG CALCULATION 
MOUSE -AVERAGE CONCENTRATION 

SlTE 2 -BORROW PIT LANDFILL 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Deer Mouse 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.931oooo kg 
o.oo66ooO kg/day 
O.OOOOWO L/day 
o.oo66ooO kg/day 

0.96 vagetatlon 
Fraction 

0.02 Surface Soil 
Fraction 

Mean Concentrations 
Soil Water Prediied’ Predic& 

Concentration Concentration Vegetation Invertebrate Dose NOAEL LOAEL NOAEL LOAEL 

bu3kii) OwU Concentration Concentration (mg/kg/day) (mglkglday) (mglkglday) HQ” Ha, 
COPC Owh) (mg/kg) 
METALS AND INORGANICS 
Aluminum 2546.75 0 2.039 135.66375 1.47E+Ol 1.93 19.3 7.61 E+W 7.61 E-01 
iron 693.25 0 693.25 26.3435 1.92E+O2 50 500 365E+oO 3%x-01 
Vanadium 2.9675 0 0.99229625 0.9614125 1.22E-92 0.21 2.1 5.61 E-02 5.61 E-03 

a Value calculated by multiplying surface soil concentration by the vegetation BAF (see Table F-l for BAF values). 
b Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAlN MDDEUNG CALCULATIDN 
RED DRUM -AVERAGE CONCENTRATION 

SITE%-MRTROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

Mean Concentrations 

1.4cu)wDo kg 
0.028CCO9 kg/day 
O.oOOOOOO Uday 
0.028DOOO kg’day 

0.85 Fish Fraction 
0.15 Sediment Fraction 

/ Sediment / Water 1 ““i3 1 Dose 1 NOAEL 1 LOAEL / NOAEL / LOAEL j Concentration Concentration Concentration’ 
1 (mm) 1 (mg/L) 1 (mm). 1 O-w&-May) 1 PwWday) 1 OWWW) 1 HQ~ I HQ 1 COPC 

SEMIVOLATILE ORGANIC COMPOUNDS 
[Bis(2-Ethyihexyl)phthalate 1 0.276867 1 0 1 1.010787578 IO.01801339 [ o,I 0 1 NA 1 NA 1 
METALS AND INORGANICS 
Aluminum 8952.686667 0 6952.666667 139.053333 0 0 
Barium 9.3 0 9.3 0.188 0 0 
Beryllium 0.281667 0 0.281667 -.-- - 0.00563334 0 0 
Cobalt 1 1.273333 ..-. ---- 1 0 

0 
1 12733 ..-. -- 33 0.02546686 0 0 

Iron I 63aa I I 6388 127.76 0 0 
Manganese I 50 I 0 I 50 I 1 I 0 0 
Vanadium 1 17.033333 I 0 [ 17.033333 lo.34066666 1 0 0 I 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



FOOD CHAIN MODEUNG CALCU~TION 
RED DRUM - MAXIMUM CONCENTRATION 

SITE 15 -DIRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Red Drum 
(Conservative Inputs) 
Body Weight 
Food Ingestiin Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.4oooooO kg 
0.028oooo kg/day 
O.oOOOOOO L/day 
0.0280000 kg/day 

0.85 Fish Fraction 
0.15 Sediment Fraction 

Maximum Concentrations 
Prediied 

Sediment f Water Mummichog 
Concentration Concentration Concentration’ Dose 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 

COPC 1 0-n~) 1 (ma/L) (mgncg) _ I (mgncslday) 1 (mglkslday) 1 (mg/kg/day) I Ha, I HQ I 
. .._;.. 

SEMIVOLATILE ORGANIC COMPOUNI 
IS l.. 

[Bis(2-Ethylhexyl)phthalate I 0.28 I 0 1 1.022964509 1 0.0182304 1 0 I 0 ( NA 1 NA 1 
METALS AN 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 

.f-=. 



Mummichog 
(Conservatiie Inputs) 
Body WeigM 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

!. 
. ~.Z.. 

FOOD CHAIN MbDELliG CALCULATION 
MUMMICHOG ‘: AtiRAdE ,CONCENTRATlON .:, i, -i*-* ,, ‘,\-,.x. % I ( : * 

Sht 3!i - blRT RdAbS 
MCRD PARRlS ISLAND, SOUTH CAROLINA 

o.oo3oooO kg 
0.0001740 kg/day 
0.0000000 L/day (No Data) 
O.OOOWOO kg/day (No Data) 

Mean Concentrations 

COPC 

Sediment Water TBP 
Concentration Concentration Concentration’ Dose NOAEL LOAEL 

Ow34 (mglL) OWW OwWday) O’wWdaY) OWWcW 

i7 I 0 I 1.010787578 10.018048891 0 I 0 1 NA 1 NA 1 
SEMIVOLATILE ORGANIC COMPOUNDS 

1 Bis(2-EthylhexyQpMhalate 1 0.2788L. .-.-.-.-. - ..- . . ..- , 
METALS AND INORGANICS 
Aluminum 6952.88888 71 I-J I fi X952.888867 403.254887 0 
Barium 9.3 0 9.3 0.5394 0 
Beryllium 0.281887 0 0.281887 0.01633669 0 
Cobalt 1.273333 0 1.273333 0.07385331 0 
Iron 6388 0 6388 370.504 0 
Manganr-- ,?A m I .?A ..n 

eae I 17.&33 I I I ‘3 1 I 
m 1 1 

5( 
1 

17.0&U 
lo.98793331 1 

E 
[Vanadiul NA 1 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



FOOD CHAlN MODELING CALCULATION 
MUMMICHOG - MAXIMUM CONCENTRATION 

SITE 15 - DIRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Mummichog 
(Conservative Inputs) 
Body Weight o.oo3owO kg 
Food Ingestion Rate 0.0001740kgMay 
Water Ingestion Rate O.OWOOOO L/day (No Data) 
Sediment Ingestion Rate O.oOOOOOO kg/day (No Data) 

Maximum Concentrations 
Sediment Water TBP 

Concentration Concentration Concentration* Dose .NOAEL LOAEL NOAEL LOAEL 
COPC OwW OWL) OwW O-w/kg/day) OwWday) 0wW-W HQ, HQI 
SEMIVOLATILE ORGANIC COMPOUNDS 

., .+ ,..,h 

1 Bis(2-Ethylhexyl)phthalate I 0.28 I 0 1 1.022984509 1 0.01824 I 0 I 0 1 NA 1 NA 1 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



;* ..,> 
FOOD CHAIN MODEUNG CALCULATION 

HAWK - AVERAGE CQNCENTRATION s* q5,* hf&* &$bs ~ 

MCRD PARRlS ISLAND, SOUTH CAROLINA 

Red-Tailed Hawk 
(Conservatiie Inputs) 
Body Weight 
Fcod Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

1.128oBw kg 
0.1250000 kg/day 
O.oOOOOOO Uday 
O.OOOOOOO kg/day 

1 .O Prey Fraction 

Mean Concentrations 
Soil Water Predicted 

Concentration Concentration Prey Dose NOAEL LOAEL NOAEL LOAEL 

OwtN OWL) Concentration (mglkglday) (mg/kg/day) (mg/kg/day) l-Q HQI 
COPC olxJ&l) El 
Pesticides/PCBs 

I Aroclor-1254 1 0.00836 1 0 1 0.09403328 1 1.05E-02 1 0.18 1 1.8 1 E&E-C)21 

a Value calculated by multiplying surface soil concentration by the mammal BAF for shrew and mouse and then 
averaging the values (see Table F-l for BAF values). 



FOOD CHAIN MODELING CALCULATION 
HAWK - MAXIMUM CONCENTRATtON 

SITE lb - DIRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

Red-Tailed Hawk 
(Conservative Inputs) 
Body WeigM 
Food Ingestion Rate. 
Water Ingestion Rate 
Soil Ingestion Rate 

1.1280000 kg 
0.128OOw kg/day 
O.OOOOOOO L/day 
o.ooooooO kg/day 

1 .O Prey Fraction 

Maximum Concentrations 
Soil Water Predici :d 1 I I 1 

Concentration Concentration 

oww OwiW 

Prey _ ( Dose 1 NOAEL 1 . LOAEL 1 Ni3L 1 LO.$L 1 
Concentration (mg/kgIday) (mgncglday) (mgkg/day) 

COPC 
Pesticide&CBS 

I Aroclor-1254 

I I (mgkg) I I I I 
.” Vl 

I 0.024 1 0 1 0.269952 1 0.03020777 1 0.18 1 1.8 1 1.88E-01 1 1.88E-02 1 

a Value calculated by multiplying surface soil concentration by the mammal BAF for shrew and mouse and then 
averaging the values (see Table F-l for BAF values). 



Red Fox 
(Conservatiie Inputs) 
Body Weight 
Food ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

..,%, 

FOOD CHAtN MOoELt;G CALCULATION 
FOX -AVERAGE CqNCEvRATtON sti ii _ blg+ RijAos 

MCRD PARRtS ISLAND, SOUTH CAROUNA 

4.5300000 kg 
0.4980000 kg/day 
O.OOOOOOO L/day 
0.4980000 kg/day 

0.972 Prey Fraction 

0.028 Surface Soil Fraction 

Mean Concentrations 
Soil Water Prediit& 

Corkentratiin Concentrattmn PW Dose NOAEL LOAEL NOAEL LOAEL 

O-WW OWL) Concentration (mgkg/day) (mgkg/day) (mgncglday) HQ, 

n 

HQI 

COPC (mgkg) 
Pesticides/PCBs 
[Aroclor-1284 1 0.00838 1 0 1 O.OMO3828 1 l.OlE-02 1 0.088 1 0.88 1 1.48E-O-[ 

a Value calculated by multiplying surface soil concentration by the mammal BAF for shrew and mouse and then 
averaging the values (see Table F-l for BAF values). 



FOOD CHAIN MODELING CALCULATION 
FOX - MAXIMUM CONCENTRATlON 

SITE 15 - DIRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

i---x 

Red Fox 
(Conservatiie Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

4.BSOOtxM kg 
0.4980000 kg/day 
O.OOOOOOO Uday 
0.4980000 kg/day . 

0.972 Prey Fraction 

0.028 Surface Soil Fraction 

Maximum Concentrations 
Soil Water Predicted. 

Concentration Concentration Prey Dose NOAEL LOAEL NOAEL LOAEL 

ow%l) @WL) Concentration (mg/kg/day) (mg/kg/day) (mgIkg/day) HQ, HQI 
COPC (mgncg) 
PesticidesfPCBs 

I Aroclor-1254 I 0.024 1 0 1 0.289982 1 0.02891977 1 0.088 1 0.88 1 4.25E-01 1 4.25E-02 1 

a Value calculated by muttiplying surface soil concentration by the mammal BAF for shrew and mouse and then 
averaging the values (see Table F-l for BAF values). 



FOOD CHAlN MODELING CALCULATION 
OSPREY - AVERAGtZ,CON~ENTRATlON 

SITE 15 - tblR1 ROADS 
MCRD PARR& ISLAND, SOUTH CAROLINA 

Osprey 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

1.46KJow kg 
0.3120000 kg/day 
o.oocnooO way 
o.oooooW kg/day 

1 Fish Fraction 

Mean Concentrations 

COPC 

Sediment Water Predicted 
Concentration Concentration Red Drum Dose NOAEL LOAEL NOAEL LOAEL 

OWW OWL) Concentration’ @w/kg/day) OwWdw) OWWW l-l HC1, HQ 

1 I I OWW I I I I I 
SEMIVOLATILE ORGANIC COMPOUNDS 

[Bis(2-Ethylhexyl)phthalate 1 0.276667 1 0 1 0.317676096 I 0.067 I 1.1 I 11 1 6.06E-02 1 6.06E-03 1 
METALS AND INORGANICS 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 
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FOOD CHAlN MODELING CALCULATlON 
OSPREY - MAXIMUM CONCENTRATION 

SlTE 15 -DIRT ROADS 
MCRD PARRlS ISLAND, SOUTH CAROUNA 

f-h 

Osprey 
(Conservative lnputsj 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sediment ingestion Rate 

1.4860000 kg 
0.3120000 kg/day 
O.OOOOOOO L/day 
O.oOOOOOO kg/day 

1 Fish Fraction 

Maximul m Concentrations 
I Sediment Water Predicted 

Concentdon Concentration Red Drum Dose NOAEL LOAEL NOAEL LOAEL 
COPC OwW OWL) Concentratkn’ (mg/kgMay) (mgkg/day) (mgkg/day) HQ, Ha, 

1 

SEMIVOLATILE ORGAN 
l&$(2-Ethythexyhphthalatc 
METALS AND INORGANICS 

I I I OwW I I I .I I 
IC COMPOUNDS 

I 0.28 I 0 i 0.321EXJ3132 10.067502681 1.1 I 11 1 6.14E-02 1 6.14E-03 1 

IAluminum 155000 0 15xxJa 
Barium 19.4 0 19.4 
RdIL wn n 74 n n 71 --. . ..“... 

Cmhslt 
I -.. . I I -.. . -. . 

I ?I I n I ?I I n fi’ 
“. I “. I 

14700 0 14700 ./ 
113 0 113 
37.4 0 37.4 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



Great Blue Heron 
(Conservative Inputs) 
Body Weight 
Food lngestii Rate 
Water Ingestion Rate 
Sediment Ingestion Rate 

r“.: , 9 

FOOD CHAlN MODEUNG CALCULATlGN 
HERON - AVERAGE GONCENTRATlON 

SlTE 15 - DlRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

2.22goooo kg 
0.4010000 kg/day 
o.o6mooO uday 
O.OOOOOOO kg&y 

1 Fish Fraction 

Mean Concentrations 

I I Sediment I Water 1 Predicted I I I I I 1 
Concentration Concentration Mummichog Dose NOAEL LOAEL 

OWW OWL) Concentration* (mg/kg/day) (mg/kg/day) (mwday) 
(mgikg) 

1.010787578 0.182 1 1.1 I 11 1 1.85E-01 1 1.85E-02 1 

I Manaanese I 50 I 0 I 50 1 8.?-- , 
lrn I 17M3333 I 0 I 17033333 I 3.ofs4 I 11.4 I IVanadiu 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 



FOOD CHAlN MODELING CALCULATION 
HERON - MAXIMUM CONCENTRATION 

SlTE 15 -DIRT ROADS 
MCRD PARRlS ISLAND, SOUTH CAROLINA 

Great Blue Heron 
(Conservattve Inputs) 
Body Weight 
Food Ingestion Rate 
Water lngestii Rate 
Sediment Ingestion Rate 

2.2290000 kg 
0.401oooO kg/day 
o.o8oooW uday 
0.0000000 kg/day 

Maximum Concentrations 

COPC 

Sediment Water 
Concentration Concentration 

OWW (wO-) 

I Predicted I I I I I 
I Mummichog Cose NOAEL LOAEL NOAEL LOAEL 

Concentratipn’ (mglkglday) (mgkg/day) (mgkg/day) HQ Ha, 

> (mgikg) 

1 0 1 1.022984599 to.184032651 1.1 I 11 1 1.67E-01 1 1.67E-02 1 

1 Fish Fraction 

-L 

3 
0 E 155009 

19.4 
n 7. urn I v., I I I “.I I I 

lad 3.1 3.1 z- 
I ld7M I n I 147M - 

Iron 
ManganF- 
Vanadiu 

n 

27884.7017 109.7 1097 254E+02 254E+Ol 
3.49098524 20.8 41.7 1.68E-01 8.37E-02 
n 12772992 0 0 NA NA 
v.55769403 1 10 5.58E-01 5.58E-02 
2644.54913 100 1000 264E+Ol 264E+OO 
30.328847 977 9770 2.08E-02 2.08E-03 

72830866 11.4 114 5.9OE-01 5.9OE-02 

a Calculated using Theorteical Bioaccumulation Potential equation. 
NA = NOAEULOAEL not available 

. 



FOOD CHAtN MCDELING CALCULATtON 
WOODCOCK -AVERAGE CONCENTRATtON 

SD-E 15 -DIRT ROADS 
MCRD PARR& ISLAND, SOUTH CAROUNA 

American Woodcock 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.197oooo kg 
0.152WW kg/day 
o.cmwoo L/day 
0.152GJW kg/day 

0.888 Earthworm Fraction 

0.104 Surface Soil Fraction 

Mean Concentrations 
soil Water Predicted’ 

Concentration Concentration Earthworm Doss NOAEL LOAEL NOAEL LOAEL 

(mdkg) OWL) Concentratin (mglkglday) (mg/kg/day) (mglkglday) HQ, 
COPC (mgkg) 
Pesticides/PCBs 

q Ha, 

^ 

I Aroclor-1254 1 0.00836 1 0 1 0.048488 IO.034192941 0.18 1 1.8 1 1.9iIE-81~~ 
. . 

a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAIN MODEUNG CALCULATION 
WOODCOCK - MAXIMUM CONCENTRATION 

SITS 15 - DIRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Woodcock 
(Conservatiie Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.197ww kg 
0.1528999 kg/day 
O.OOOOWO L/day 
0.1529999 kg/day 

0.896 Earthworm Fraction 

0.104 Surface Soil Fraction 

Maximum Concentrations 
Soil Water Prediisd’ 

Concentration Concentration Earthworm Dose NOAEL LOAEL NOAEL LOAEL 

OWW OwW Concentrati~ (mg/kg/day) (mg/kg/day) (mg/kg/day) K% HQI 

COPC (ma/kg) 
PesticideslPCBs 

IAroclor-1254 1 0.024 1 0 1 0.1392 ~0.99815898~ 0.18 1 1.8 1 5.45E-91 1 5.45E-92 1 

a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAlN MODEUNG jXLClJLATlON 
ROBIN -AVERA& CONCiNTRATlON 

SlTE I5 - DIRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

American Robtn 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.0773ooo kg 
O.O89OOOO kg/day 
O.OOOOOO0 Uday 
O.O69OOOO kg/day 

0.6 Vegetation Fraction 
0.35 Earthworm Fraction 
0.06 Surface Soil Fraction 

Mean Concentrations 
Soil Vegetation Predicted* 

Concentratii Concentration Invertebrate Dose NOAEL LOAEL NOAEL LOAEL 

OWW (mg/L) 
. II’ 

Concentratkm (mg/kg/day) (mgncglday) (mg/kgIday) l-k& HQI 
COPC (mg/kg) 
Pesticides/PCBs 
[Aroclor-1284 1 0.00836 1 0.0010032 1 0.048488 1 0.016 1 0.18 1 1.8 1 8.92E-02 1 8.92E-03 1 

a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAIN MODELING CALCULATION 
ROBIN - MAXIMUM CONCENTRATION 

SITE 16 - DlRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROUNA 

American Robin 
(Conservative Inputs) 
Body Weight 
Food Ingestion Rate 
Water ingestion Rate 
Soil Ingestion Rate 

0.0773ooo kg 
o.o6wooo kg/day 
o.wooooO L/day 
o.o6QoooO kg/da9 

0.6 Vegetation Fraction 
0.35 Earthworm Fraction 
0.05 Surface Soil Fraction 

Maximum Concentrations 
Sdl Vegetation Predict& 

Concentratii Concentration Invertebrate Dose NOAEL LOAEL NOAEL LOAEL 

OwW OWL) Concentration (mg/kg/day) (mgkg/day), (mglkglday) l-Q HQI 
COPC (mg/kg) 
PesticideslPCBs 

1Aroclor-1254 1 0.024 1 0.00288 1 0.1392 IO.04610235~ 0.18 1 1.8 1 2.56E-01 1 2.56E-02 1 

a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAIN MODELIND CALCULATION 
RACCOON -AVERAGE CONCENTRATION 

SITE 15 - DIRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Raccoon 
(Conservattt Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

3.99ooooo kg 
0.8560000 kg/day 
0.1710000 L/day 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Mean Conctmtratlons 

COPC 

Sediment Water Predicted 
Ccncenbattt Concentration Mummichog oose NOAEL LOAEL NOAEL LOAEL 

OwfW (man) oonoentratii’ bw$IuWv) OWWdaY) OWWdaY) HQ. 
l- 

HQI 

1 I I 1 (mgkg) 1 I I I 
SEMIVOLATILE ORGANIC COMPOUNDS 

IBis(2-Ethyihexyt)phthalate I 0.276667 1 0 1 1.010787578 1 0.202 I 18.3 I 183 1 l.iOE-02 1 l.10E-03 [ 

a Calculated using Theorteical Bioaccumulation Potential equation. 



FOOD CHAIN MODELING CALCULATION 
RACCOON -MAXIMUM CONCENTRATION 

SITE 15 - MRT ROADS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Raccoon 
(Consewatii Inputs) 
Body Weight 
Fcod Ingestion Rate 
Water Ingestion Rate 
Sed Ingestion Rate 

3.9Qwow kg 
0.8560000 kg/day 
0.1710000 L/day 
0.8560000 kg/day 

0.906 Prey Fraction 

0.094 Sediment Fraction 

Maximum ConcentraUonr 
Sediment Water Predicted 

Concentratii Concentration Mummichcg ckse NOAEL LOAEL NOAEL LOAEL 

COPC h#a) @vN-) Concentrati’ OnoNldaY) OWWW) OwWdw) HQ. HQI 

(mgikg) 
SEMIVOLATILE ORGANIC COUPOUNDS 

[Bis(2-Ethylhexyl)phthalate I 0.28 I 0 1 1.022964609 I 0.204480131 1 18.3 I 183 1 1.12E-02 1 1.12E-03 1 

a Calculated using Theorteical Bioaccumulation Potential equation. 

. 
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FOOD CHAlN MODEUNG CALCULATION 
MOUSE -AVERAGE CONCENTRATION 

StTE 15 - DIRT ROADS 
MCRD PARRfS ISLAND, SOUTH CAROLINA 

Deer Mouse 
(Conservatiie Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.031oooo kg 
o.oo8Bow kg/day 
O.OOOOOOO L/day 
o.oo85wo kg/day 

Jbveg 

% ss 

0.99 Vegetation 1 
Fraction 

0.02 Surface Soil 
Fraction 

Mean Concentrations 
Soil Water Predicted’ Predic& 

Concentration Concentration Vegetation Invertebrate Dose NOAEL LOAEL NOAEL iOAEL 

o?ww OWL) 
II 

Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ, HQI 

COPC (mglkg) GWkg) 
PesticidesiPCBs 

IAroclor-1254 I 0.00838 I 0 1 O.WlO932 1 0.048486 1 3.19E-04 1 0.068 1 0.59 1 4.59E-03 1 4.59E-04 ] 

a Value calculated by multiplying surface soil concentration by the vegetation BAF (see Table F-l for BAF values). 



FOOD CHAlN MODELING CALCULATION 
MOUSE - MAXIMUM CONCENTRATION 

SITE 16 - MRT ROADS 
MCRD PARRlS ISLAND, SOUTH CAROLINA 

Deer Mouse 
(Conservative Inputs) 
Sody Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

0.031cMw kg 
0.0086000 kg/day 
o.oooooW L/day 
o.oo66ow kg/day 

0.96 Vegetation 
Fraction 

0.02 Sutlace Soil 
Fraction 

Maximum Concentrations 
Soil Water Predicted’ Preditie$ 

Concentration Concentration Vegetation Invertebrate Dose NOAEL LOAEL NOAEL LOAEL 

OWks) OWL) Concentration Concentration (mg/kg/day) (mglkglday) (mglkglday) HQ. HQI 
COPC (mglkg) ’ (mglkg) 
PesticideolPCBs 

IAroclor-1264 I 0.024 I 0 1 0.00266 1 0.1362 1 9.16E-64 1 0.068 1 0.66 1 1.35E-02 1 1.36E-63 1 

a Value calculated by multiplying surface soil concentration by the vegetation BAF (see Table F-l for BAF values) 



FOOD CHAlN MODEUNQ CALCULATtON 
SHREW -AVERAGE CONCENTRATION 

SITE 16 - MRT ROADS 
MCRD PARRlS ISLAND, SOUTH CAROUNA 

Short-Tailed Shrew 
(Conservative Inputs) 
Body Wew o.ocm3w kg 
Fcod Ingestion Rate o.ao52ooo kg/day 0.9 Earthworm 
Water Ingestion Rate o.ooowoO uday Fraction 
Soil Ingestion Rate 0.0052000 kg/day 0.1 Surface Soil 

Fraction 

Mean Concentrations 
Soil Water Predicted’ 

Concentration Concentration Invertebrate Dose NOAEL LOAEL NOAEL q 4OAEL 

COPC (Wb) Ow3W Concentration (mglkglday) (mglkglday) (mglkglday) HQ HQ 
(mg!kg) - 

PesticidesiPCBs 
IAroclor-1254 1 0.00636 I 0 1 0.046466 1 0.024 1 0.066 1 0.68 1 3SOE-01 -3.““21 

a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 



FOOD CHAIN MODELINO CALCULATION 
SHRiZW - MAXIMUM CONCENTRATION 

SITE 16 - DIRT ROADS 
MCRD PARRlS ISLAND, SOUTH CAROLINA 

Short-Tailed Shrew 
(Consewatiie Inputs) 
Body Weight 
Food Ingestion Rate 
Water Ingestion Rate 
Soil Ingestion Rate 

o.ootJ73oo kg 
0.0052000 kg/day 
0.0000000 uday 
0.00520130 kg/day 

0.9 Earthworm 
Fraction 

0.1 Surface Soil 
Fraction 

Maximum Concentrations 
Soil Water Predicted’ 

Concentration Concentration Invertebrate Dose NOAEL LOAEL 

ECOC OWW (mg/U Concentration (mgIkg/day) (mgIkg/day) WWWW 

I 

(mglkg) I 

PesticideslPCBs 
[Aroclor-1254 1 0.024 1 0 1 0.1392 IO.068235971 0.066 1 0.66 1 1 DOE+00 1 1 DOE-01 1 

N&AEL LOAEL l- WI HQI 

:----“. 

I a Value calculated by multiplying surface soil concentration by the invertebrate BAF (see Table F-l for BAF values). 
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