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ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 

GEOTECHNICAL TESTING DATA AND RESULTS 

PROJECT Baker Environmental IPROJECT SAMPLE I.D. 36~~07~~ PROJECT ANALYST JRA 
U-S2 Nl IMRFR “..- ..-...--.- ?50306!4 IETL SAMPLE NUMBER OO! @JQP ApAl VCT -1. .I.LdI”I RWF 
W. 0. NUMBER 06629-009-004-000 I-00 IDATE RECEIVED 03/l 3195 DATE COMPLETED 03123195 

PARTICLE SIZE DISTRIBUTION EFFECTIVE SIZES SAMPLE DESCRIPTION 

% Finer 
60 
30 
10 

Uniformity. 
Coefficient 

NA 

Diameter 

or?2 
0.113 
NA 

Gradation 
Coefficient 

NA 

light brown silty SAND 
with 15% silt of low plasticity 

Unified Soil Classification System (USCS) 1 
Group Symbol 

SM 

INOTES I 



ROY F. WESTON, INC. ENVIRONMENTAL TECHNOLOGY LABORATORY 
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PARTICLE-SIZE DISTRIBUTION CURVE FOR 

PROJECT SAMPLE 36-GW07DW, ETL SAMPLE 9503G614-001 
U. S. STANDARD SIEVE SIZES 

3" I l/2" 314" 3/v #4 #lO #20 #50 #IO0 #200 HYDROMETER 

100 10 I 0.1 0.01 0.00 I 

GRAIN SIZE IN MILLIMETERS 
_------ --_..-~.. .--- ---~_-.---.-..-.--.- - --.... .-- 
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LOCATION 

DATE-SAMPLED 

DEPTH 
UNITS 

36-GWOI-01 

03128195 
N/A 

MGIL 

36-GWO2-0 1 36-GW02-OID 36-GW03-01 36-GW04-01 36-GWO5-01 

03/27/95 03127195 03126195 03126195 03126195 
NIA N/A N/A N/A N/A 

MGIL MG5 MO5 MGIL MG/L 

TOTAL DISSOLVED SOLIDS 510 580 570 140 150 120 

TOTAL SUSPENDED SOLIDS 23 24 5u 24 18 5U 

SITE 36, GAMP GEIGER AREA DUMP 

WET CHEMISTRY ANALYTICAL SUMMARY 
REMEDIAL INVESTIGATION, CTO-0303 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

( 01/09/96/36GW.WK4 



LOCATION 

DATE-SAMPLED 
DEPTH 
UNITS 

TOTAL DISSOLVED SOLIDS 90 74 260 280 250 170 
TOTAL SUSPENDED SOLIDS 5u 7 5u 5U 32 5u 

SITE 36, CAMP GEIGER AREA DUMP 
WET CHEMISTRY ANALYTICAL SUMMARY 

REMEDIAL INVJXSTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

36.GW06-01 36-GW06-01D 36-GW06DW-01 36-GW07.01 36-GW07DW-01 36-GWOS-0 1 
03t27/95 03127195 03126195 03126195 03126195 03127195 

N/A N/A N/A NJA N/A N/A 
MGIL MG/L MG5 MGIL MGIL MG/L 

01109/96/36GW.WK4 2 



LOCATION 
DATE-SAM PLED 

DEPTH 
UNITS 

TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 

36-GW09-01 

03127195 
N/A 

MGIL 

920 430 420 
5u 5U SU 

SITE 36, CAMP GEIGER AREA DUMP 

WET CHEMISTRY ANALYTICAL SUMMARY 
‘REMEDIAL INVESTIGATION, CI’O-0303 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

36-GW 10-O 1 
03125195 

N/A 

MGIL 

36-GWlODW-01 
07/12/95 

N/A 
MG/L 

36-GWIOIW-01 36-GWlOIW-OlD 36-GWIl-01 
osto9/95 05/09/95 03127195 

N/A N/A N/A 
MGIL MG/L MG/L 

580 500 840 
5U SU 5U 

01/09/96/36GW.WK4 



LOCATION 36-GW 11 DW-0 1 
DATE-SAMPLED 03127195 

DEPTH N/A 
UNITS MG5 

TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 

01109/96/36GW.WK4 

470 330 330 380 340 180 

SU 22 5u 5u 5u 23 

SITE 36, CAMP GEIGER AREA DUMP 
WET CHEMISTRY ANALYTICAL SUMMARY 

REMEDIAL INVESTIGATION, CTO-0303 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

36-GW12-01 
05/08/95 

N/A 
MG5 

36-GW121W-01 
05/08/95 

N/A 
MGiL 

36-GW13-01 
05/09/95 

NIA 
MG/L 

4 

tti II 

36-GW13IW-01 36-GW14-01 
05/08/95 05/08/95 

NIA N/A 
MGIL MGiL 

I c i 



LOCATION 
DATE-SAhtPLED 

DEPTH 
UNITS 

TOTAL DISSOLVED SOLIDS 
TOTAL SUSPENDED SOLIDS 

36-GWER-01 
03125195 

N/A 
MG/L 

10 u 
5u 

SITE 36, GAMP GEIGER AREA DUMP 

WET CHEMISTRY ANALYTICAL SUMMARY 
REMEDIAL INVESTIGATION, C-I-O-0303 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

36-TW02-01 

03/14/95 
N/A 

h4GlL 

1100 
5u 



LOCATION 
DATE-SAh4PLED 
DEPTH 
UNITS 

TOTAL ORGANIC CARBON 1.7 0.62 2.5 5 5.1 0.26 

01/09/96/36SD.WK4 

36-SDOl-06 
08/08/95 

0.6” 
% 

SITE 36, CAMP GEIGER AREA DUMP 
SEDIMENT TOTAL ORGANIC CARBON RESULTS 

REMEDIAL INVESTIGATION, CTO-0303 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

36-SD02-06 36-SD02-612 36-SDO3-06 

08/08/95 08/08/95 08108195 

O-6” 6-12” O-6” 
% % % 

36-SD03-06D 

08/08/95 
O-6” 

% 

36-SD03-612 
08/08/95 

6-12” 

% 
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LOCATION 
DATE-SAMPLED 
DEPTH 
UNITS 

TOTAL ORGANIC CARBON 1.5 1.8 0.98 0.7 0.26 0.21 

36-SD04-06 
08/08/95 

O-6” 
% 

SITE 36, CAMP GEIGER AREA DUMP 

SEDIMENT TOTAL ORGANIC CARBON RESULTS 
REMEDIAL INVESTIGATION, CTO-0303 

MCB, CAMP LFJEUNE, NORTH CAROLINA 

36-SD04-612 
OS/O8195 

6-12” 
% 

36-SDOS-06 
08/07/95 

O-6” 
% 

36-SDOS-612 
08/07/95 

6-12” 
% 

36-SDO6-06 36-SD06-612 
., 08/07/95 08/07/95 

O-6” 6-12” 
% % 

I 01/09/96/36SD.WK4 2 



LOCATION 
DATE-SAMPLED 

DEPTH 
LNTS 

TOTAL ORGANIC CARBON 

36-SD07-06 
08/07/95 

O-6" 
% 

12.5 

SITE36,CAMPGEIGERAREADUMP 
SEDIMENTTOTALORGANICCARBONRESULTS 

REMEDLkLINVESTIGATION,CTO-0303 
MCB,CAMPLEJEUNE,NORTHCAROLlNA 

36-SD07-612 
08/07/95 

6-12" 
% 

17.6 





1. PROJECT DATA: 
test date: APRIL 5, 1995 

;=: TEST DATA: 
V HO = 1.421 ft 

% 

t-c = 0.0833 ft 
l-W = 0.33 f t  

& 0.1 L = 15. ft  

3 
b = 30. ft  
H= 12.94 f t  

2 .d PARAMETER ESTIMATES: 
n K = 0.6312 ft/day 

yo = 0.5034 f t  

0.01 

Client: LANTDIV Company: BAKER ENVIRONMENTAL, INC. 

Location: SITE 36, CAMP LEJEUNE Pro j ec t: CTO-303 

360GW06 RISING HEAD TEST 

10. 

DATA SET: 
36GW06R.DAT 

05/26/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

0.001 
0. 6. 12. 18. 24. 30. 

Time (min) 

AQTESOLV 



Client: LANTDIV 

Locat ion: SITE 36, CAMP LEJEUNE 

Company: BAKER ENVIRONMENTAL, INC. 

Project: CTO-303 

36-GWO6DW RISING HEAD TEST 
I DATA SET: 

0.1 

n i - - - 
0.01 II-- 0 

0.001 lllll’lllll’lill~~~~II~ IIIIIIh IIhI 
0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 

Time (min) 

Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5. 1995 

TEST DATA: 
HO = 2.855 ft 
I-C = 0.0833 f t  
t-W = 0.25 f t  
L = 5. ft  
b = 160. f t  
H = 61.08 ft 

PARAMETER ESTIMATES: 
K = 10.37 ft/day 

YO = 1.675 f t  

I 1 AQTESOLV 



client: LANTDIV Company: BAFER ENVIRONMENTAL, INC. 

Location: SITE 36, CAMP LEJEUNE Project: CTO-303 

36-GWO6DW RISING HEAD TEST 
DATA SET: 
36GWOGDR.DAT 

05/30/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice . 

PROJECT DATA: 
test date: APRIL 5, 1995 

TEST DATA: 
HO = 2.855 ft 
rc = 0.0833 ft 
rw = 0.25 ft 

L = 5. ft  
b= 160. ft  
H = 61.08 ft 

PARAMETER ESTIMATES: 
K = 2.116 ft/day 
y0 = 0.08626 ft 

0.001 ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ I ’ ’ ’ ’ ’ I ’ ’ ’ ’ ’ I ’ ’ ’ ’ ’ 
0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 

Time (min) 

AQTESOLV 



Client: LANTDIV 

Locat ion: SITE 36, CAMP LEJEUNE 

Company: BAKER ENVIRONMENTAL, INC. 

Project: CTO-303 

36,GWO6DW FALLING HEAD TEST 

10. III1 Illll lllll lllll lllll lllll lllld 

1. 

0.1 

0.01 

0.001 IIIIl’l I I I I’I I I I I I I I I I I I I I II II I I I I 11 11 I I I 
0. 1. 2. 3. 4. 5. 6. 7. 

Time (min) 

DATA SET: 
36GWOGDF.DAT 

05/31/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5. 1995 

TEST DATA: 
HO = 2.232 ft 
PC = 0.0833 ft 
t-W = 0.25 ft 
L = 5. ft  
b = 160. ft  
H= 61.06 ft . 

PARAMETER ESTIMATES: 
K = 6.138 ft/day 
YO = 0.3527 ft 

pqlli, 

AQTESOLV 
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client: LANTDIV Company: BAKER ENVIRONMENTAL, INC. 

Location: SITE 36, CAMP LEJEUNE Project: CTO-303 

360GWOi' RISING HEAD TEST 
DATA SET: 
36GW07R.DAT 

05/26/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5, 1995 

TEST DATA: 
HO = 1.416 ft 
r-c = 0.0833 ft 
PW - 0.33 ft 
L= 15. f t  
b = 30. ft  
H = 16.65 ft 

PARAMETER ESTIMATES: 
K = 4.212 ft/day 
y0 = 1.245 ft 

0.001 ” ” ” ” ” ” ” ” ” ” ” ” ” ” ” ” ’ ” 
0. 1. 2. 3. 4. 5. 6. 

Time (min) 

AQTESOLV 



client: LANTDIV I Company: BAKER ENVIRONMENTAL, INC. 

Locat ion: SITE LEJEUNE I Project: CTO-303 

36-GW07 FALLING HEAD TEST 

1. llll(lllll(lllll~lllll~lllll(lllll(llllI(IIIIq 

0.1 

0.01 
0 

0 0 

\ 

0.001 IIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIlII~IIIIIII’ 
0. 1. 2. 3. 4. 5. 6. 7. 8. 

Time (min) 

II, ’ /Ii 

DATA SET: 
36GW07F.OAT 

05/26/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5. 1995 

TEST DATA: 
HO = 0.665 ft 
rc = 0.0833 ft 
l-w = 0.33 ft 

L = 15. ft  

b = 30. ft  
H = 16.65 ft 

PARAMETER ESTIMATES: 
K = 4.712 ft/day 

YO = 0.8257 ft 

(I,, AQTESOLV 
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Client: LANTDIV Company: BAKER ENVIRONMENTAL, INC. 

Location: SITE 36, CAMP LEJEUNE Project: CTO-303 

360GWOi'DW RISING HEAD TEST 

10. 

DATA SET: 
36GW07DR.DAT 

05/26/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5, 1995 

TEST DATA: 
HO = 3.003 ft 
I-C = 0.0833 ft 
I-W - 0.25 ft 

L = 5. ft  
b = 160. ft  
H = 61.34 ft 

PARAMETER ESTIMATES: 
K = 7.789 ft/day 
yo = 2.832 ft 

0.01 
0. 1. 2. 3. 4. 5. 6. 

Time (min) 

AQTESOLV 



Client: LANTDIV I Company: BAKER ENVIRONMENTAL, INC. 

Locat ion: SITE 36, CAMP LEJEUNE I Project: CTO-303 

36-GWOi'DW FALLING HEAD TEST 
DATA SET: 
36GW07DF.DAT 
05/26/95 10. 

1. 

0.01 

0.001 lllll llllI I1111 IIIII I1111 I1111 Ill11 lllll lllll IlllI 

0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
Time (min) 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5. 1995 

TEST DATA: 
HO = 2.077 ft 
r-c = 0.0633 ft 

rw = 0.25 ft 
L = 5. ft  
b = 160. ft  
H = 61.34 ft 

PARAMETER ESTIMATES: 
K = 4.253 ft/day 
y0 = 0.6302 ft 

AQTESOLV 



Client: LANTDIV Company: BAKER ENVIRONMENTAL, INC.' 

Location: SITE 36, CAMP LEJEUNE Project: CTO-303 

36-GW09 RISING HEAD TEST 
DATA SET: 
36GW09R.DAT 

05/26/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5. 1995 

z 
1. TEST DATA: 

w HO = 2.223 ft 

2 
PC = 0.0633 ft 

ii 

I-W - 0.33 ft 
L= 15. ft  

ti 
b = 30. ft  

rd H= 13.69 f t  

5 PARAMETER ESTIMATES: .d 
n 0.1 K = 1.341 ft/day 

yo = 0.7107 ft 

0.01 
0. 5. 10. 15. 

Time (min) 

AQTESOLV 



client: LANTDIV Company: BAKER ENVIRONMENTAL, INC. 
I 

Location: SITE 36, CAMP LEJEUNE 1 Project: CTO-303 

360GWll RISING HEAD TEST 

0.1 

4 

0.01 

0.001 I I I I I 11111 IIIII 11111111111 Ill11 

0. 1. 2. 3. 4. 5. 6. 
Time (min) 

L 

DATA SET: 
36GWllR.DAT 
05/26/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5, 1995 

TEST DATA: 
HO = 2.273 ft 
t-C = 0.0833 f t  
I-W = 0.33 ft 

L = 15. ft  
b = 30. f t  
H = 10.36 ft 

PARAMETER ESTIMATES: 
K = 3.422 ft/day 
y0 = 0.4677 f t  

AQTESOLV 
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client: LANTDIV Company: BAKER ENVIRONMENTAL, INC. 

Locat ion: SITE 36, CAMP LEJEUNE Project: CTO-303 

360GWllDW RISING HEAD TEST 
DATA SET: 
36GWllDR.DAT 
05/26/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5, 1995 

TEST DATA: 
HO = 3.212 ft 
rc = 0.0833 ft 
rw = 0.25 ft 
L= 5. ft  
b = 160. ft  
H= 58.11 ft 

PARAMETER ESTIMATES: 
K = 3.038 ft/day 
y0 = 2.327 ft 

0.001 
I I I I I I I I I I I I I I 

0. 5. 10. 15. 
Time (min) 

AQTESOLV 



Client: LANTDIV I Company: BAKER ENVIRONMENTAL, INC. 

I Project: CTO-303 Location: SITE 36, CAMP LEJEUNE 

36-GWllDW FALLING HEAD TEST 

lo.:, 1 10. I I I I I I I I I III= 

1. 1. 

0.1 0.1 

0.01 =- 
0 

0.001 I I I I I I I I I I I I I 

0. 0. 5. 5. 10. 10. 15. 15. 20. 20. 

0.01 

Time (min) 

DATA SET: 
36GWllDF.OAT 
05/26/95 

AQUIFER MODEL: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

PROJECT DATA: 
test date: APRIL 5, 1995 

TEST DATA: 
HO = 2.725 ft 

rc = 0.0833 f t  
rw = 0.25 f t  
L = 5. ft  
b = 160. ft  
H = 58.11 ft 

PARAMETER ESTIMATES: 
K = 3.566 ft/day 

YO = 2.672 f t  

c,, AQTESOLV 
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h. 

RETARDATION ESTIMATES 
SITE 36 
REMEDIAL INVESTIGATION CTO-0303 

Equation: R= 1 + (Pb/n)x(Kd) Where: 

Distribution Coefficient Estimates 

Solute 
1,2-Dichloroethene (total) 49 0.0043 0.2107 
Trichloroethene 126 0.0043 0.5418 
Tetrachloroethene 364 0.0043 1.5652 
1 ,1,2,2-Tetrachloroethane 1 118 1 0.0043 1 0.5074 

Retardation Factor Estimates 

1 PV) 1 n(4) 1 
Solute 

1,2-Dichloroethene (cis) 
Trichloroethene 1.0 0.3 0.5418 
Tetrachloroethene 1.0 0.3 1.51 

(g/W 
1 .o 

w> Kd R 
0.3 0.2107 ~,~~~~~~~ w..:L>. :x.. :. ,. . ..A. . . . . . . . . . . . . $. :. 

~~ 
A............ W.‘..... :t . . ..I ,?.... B 

1 1 1 1,1,2,2-Tetrachloroethane 1.0 0.3 0.5674 ~ :.:: :..:.5 A 

Pb= Bulk density (Dry) 
n= porosity 
Kd= Distribution coefficient 

(Koc x TOC Fraction) 

NOTES: (1) Koc values taken from Table 5-I 
(2) TOC data average of 4,263 (0.43%), from: 

9-AST-SBI 9 3,600 mg/Kg 
78-B903-SB03-02 5,200 mg/Kg 
65-SB06 3,290 mg/Kg 
35-MW21 S-02 4,960 mg/Kg 

(3) Bulk Density of Baymeade soil estimated from USDA-SCS 
“Soil Survey Camp Lejeune, NC”, 1984. 

(4) A porosity of 30%, based on a silty fine sand - 
taken from Fetter, 1988. 
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This appendix provides background concentration values for inorganic elements in the following 
media: surface and subsurface soils, groundwater, surface water, and sediment. These 
background samples were collected in areas not known to have been impacted by site operations 
and have been collected during Baker Remedial Investigations since 1993. The following 
information regarding base background samples is provided in the back of each media section: 

, 

l minimum concentration per inorganic analyte 
0 maximum concentration per inorganic analyte 
0 average concentration per inorganic analyte 
0 twice the average concentration per inorganic analyte (soils only). 

The minimum and maximum concentrations are used for comparison bases only. Whereas twice 
the average concentration is used to compare the inorganic analytical results Corn on-site soil 
samples to what is considered to be naturally occurring by USEPA Region IV, 

. 

- 



son = 



Aluminum 
Antimony 

AKUtliC 

Barium 
Beryllium 

Cadmium 

Calcium 
Chromium 

Cobalt 

wm 
Iron 

Lead 
Magnesium 

Manganese 

M=W 
Nickel 
Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

zinc 

cyanide 

6.201N-SBll-00 6.201N-SB12-00 6-201C-SB38-00 6-201C.SB39-00 78-BB-SBOO 41-BB-SB01-00 41-BB-SB02-00 

1120 45.25 748 245 
4.7 4.8 1.4 1.3 

0.28 0.29 0.91 0.28 
2 2.05 16.5 3.5 

0.095 0.1 0.03 0.03 

0.285 0.295 0.58 0.175 
178 108 10700 402 

0.475 0.49 1.6 0.33 

0.85 0.9 0.195 0.185 
0.55 0.6 3.1 0.75 
525 160 684 238 

2 3 62.9 25.1 

11.65 10.1 200 26 
3.1 1 16 4.5 

0.01 0.01 0.05 0.06 

1.6 1.65 0.8, 0.75 

36.55 37.5 54.5 30.6 
0.47 0.485 0.5 0.465 
0.95 1 0.195 0.185 

19.65 15.85 14 4.7 

0.19 0.195 0.205 0.185 
1.05 0.8 2.8 1.6 

0.55 0.8 23.1 4.6 

BASE BACKGROUND 

SURFACE SOILS 

TAL INORGANICS 
MCB CAMP LRJEUNE, NORTH CAROLINA 

Concentrations are in millograms per kilogram (m&g). 
Qualifiers have been removed per Baker’s standards. 

Qualifiers R, U, and UJ have been given one-halfthe detection value. 

Qualiiers J, NJ, and B have been removed with no deteaion value change. 

1490 528 1430 
0.33 2.07 0.865 
0.22 0.356 0.317 
8.6 1.525 4.06 ‘ 

0.11 0.1 0.09 
0.55 0.392 0.349 
941 18.3 54.6 
2.2 1.02 0.91 
1.8 1.965 1.75 
2 2 87.2 

1020 83 970 

20.4 2.59 10.9 
118 8.85 39.1 

11.1 0.87 10.2 
0.05 0.0305 0.078 

2.2 3.55 3.15 
102 91.5 81.5 

0.31 0.311 0.277 
0.33 0.1965 0.175 
67.5 44.1 39.3 

0.11 0.565 0.505 
5.3 2.505 2.23 

28.3 2.66 6.11 
0.265 1.23 1.09 

, I . ,  
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Aluminum 2100 5370 1310 4150 9570 5360 3110 
Antimony 0.87 0.94 0.85 0.95 0.95 0.95 0.905 
AlXlliC 0.3205 0.345 0.31 0.345 0.79 0.35 0.3325 

Barium 4.53 13.4 5.6 15.4 19.6 20.8 11.1 
Beryllium 0.09 0.095 0.14 0.155 0.155 0.155 0.148 
Cadmium 0.3525 0.38 0.26 0.285 0.29 0.29 0.2695 

Calcium 79.2 46.3 28.2 43.6 282 53 181 
Chromium 2.64 3.24 0.75 4 12.5 5.8 0.84 

Cobalt 1.77 1.905 2.1 , 2.3 2.35 2.35 2.225 

CoPper 1.8 1.94 1.75 1.9 1.95 1.95 4.56 

Iron 1120 2160 425 1430 9640 3890 1740 
Lead 9.98 6.61 2.8 6 5.3 5.6 5.19 
Magnesium 74 144 37.3 91.8 610 247 70 

Manganese 11.6 11.8 15.1 12.7 12.3 8.3 9.44 

MCWUty 0.057 0.08 0.015 0.06 0.045 0.025 0.04 

Nickel 3.2 3.45 2.9 1.6 1.65 1.65 1.56 

Potassium 190 177 32.25 35.5 361 106 87.5 

Selenium 0.2795 0.301 0.27 0.295 0.3 0.3 0.29 

Silver 0.177 0.1905 0.045 0.045 4.3 0.39 0.046 

Sodium 39.65 42.75 20 22 22.4 22.3 70.4 

Thallium 0.51 0.55 0.495 0.55 0.55 0.55 0.53 

Vanadium 2.255 2.43 1.8 1.95 13.5 5.6 5.21 

zinc 5.97 7.15 3.1 5.2 10.8 7.9 1.27 

Cyanide 1.1 1.19 2.2 2.4 2.4 2.4 1.15 

41.BB-SB03-00 41-B5SB04-00 

BASE BACKGROUND 

SURFACE SOILS 
TAL INORGANICS 

MCB CAMP LEJEUNE, NORTH CAROLINA 

69.BB-SBO l-00 

Concentrations are in millogams Per kilogram (mg/kg). 
Qualifiers have been removed Per Baker’s standards. 

Qualiiers R, U, and UJ have been given one-half’tbe detection value. 

Qualifiers J, NJ, and B have been removed with no detection value change. 
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69.BESB02-00 69-BBSB03-00 69-BESB04-00 74-BB-SBOl-00 



Aluminum 

AlIthOlly 

Arsenic 

Barium 

Beryllium 
Cadmium 

Calcium 
Chromium 

Cobalt 

Iron 

Lead 

Magnesium 

Manganese 

M-=-V 
Nickel 

Potassium 
Selenium 

Silvcf 

Sodium 

Thallium 

Vanadium 
ZiiC 

Cyanide 

74-BBSB02-00 74.BB-SB03-00 74.BB-SB04-00 l-BB-SB38-00 1.BB-SB39-00 l-GW13-00 28-BE-SB37-00 28-BB-SB38-00 

1730 1000 2100 
0.925 0.855 0.96 

0.339 0.314 0.352 

1.6 3.12 16 
0.151 0.14 0.1565 
0.275 0.2545 0.285 

46.9 43.9 377 
2.7 0.795 1.98 

2.27 2.1 2.355 
3.92 1.755 1.965 

401 787 1640 

3.79 1.14 142 
37.5 16.1 52.5 

3.13 7.37 4.61 

0.048 0.0305 0.05 

1.59 1.475 1.65 
89 82.5 92.5 

0.296 0.274 0.307 
0.047 0.0435 0.0485 

71.8 87.6 122 

0.54 0.4985 0.56 
1.94 1.8 4.69 

1.15 1.97 2.87 
1.17 1.08 1.21 

BASE BACKGROUND 
SURFACE SOILS 

TAL INORGANICS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

. : 

Concentrations are in millograms per kilogram (m&g). 

Qualiiers have been removed per Baker’s standards. 
Qualifiers R, U, and UJ have been given one-halfthe detection value. 

Qualifiers J, NJ, and B have been removed with no detection value change. 

3920 4930 1600 2840 379 
3.6 3.15 8.0 3.55 2.9 

0.315 0.28 0.29 0.31 0.255 
9.6 9.3 2.8 5.1 1.8 

0.105 0.10 0.095 0.105 0.085 
0.315 0.28 0.285 0.31 0.255 

538 353 248 114 13.10 
3.5 4.7 4.1 2.0 0.60 

0.42 0.375 0.38 0.415 0.34 
1.6 0.6 1.9 0.6 0.50 

2270 1470 1000 1210 444 
5.9 4.5 4.2 2.8 1.7 

152 183 47.2 68.8 12.9 

10.6 4.2 5.9 2.7 3.3 
0.03 0.025 0.03 0.025 0.025 

0.8 0.65 0.65 0.750 0.6 

149 153 20.650 29.75 8.35 
0.42 0.375 0.38 0.415 0.34 

0.5 0.465 0.475 0.5 0.425 

11.0 17.2 7.25 28.5 18.2 

0.42 0.38 0.38 0.415 0.34 

7.9 6.1 3.5 3.6 2.1 

7.2 4.0 1.4 0.9 0.71 
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BASE BACKGROUND 

SURFACE SOILS I 
TAL INORGANICS 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Aluminum 

Antimony 

AlXlliC 

Barium 
Beryllium 

Cadmium 

Calcium 
Chromium 
Cobalt 

%w 
Iron 
Lead 
Magnesium 
Manganese 

M-0, 
Nickel 

Potassium 
Selenium 

Silver . 
Sodium 
Thallium 

Vanadium 
zinc 

Cyanide 

28-GW09DW-00 30-BB-SB12-00 30.BESB13-00 30-BB-SB14-00 30-BB-SB15-00 30-BB-SBl6-00 30-GW03-00 35SSOl-00 

5460 54.6 24.9 49.2 37.5 196 17.7 2220.0 

3.35 3.2 3.2 3.3 3.5 3.650 3.9 2.45 
1.8 0.28 0.29 0.29 0.31 0.325 0.34 0.065 

11.6 1.8 0.7 0.7 0.7 3.100 0.8 15.6 
0.10 0.095 0.10 0.10 0.10 0.110 0.12 0.11 

0.295 0.28 0.29 0.29 0.3 1 0.325 0.34 0.04 
368 11.45 4.3 9.9 9.0 172 5.2 605.0 
6.0 1.6 0.7 1.9 0.7 0.75 0.8 1.9 

0.91 0.375 0.38 0.38 0.41 0.43 0.45 0.60 
2.9 0.55 0.6 0.6 0.6 0.65 0.7 3.9 

2250 276 102 218 69.7 167 80.4 1250.0 
11.6 3.3 0.47 2.4 0.73 4.4 0.86 3.60 
157 6.5 2.6 2.6 2.8 37.1 3.1 71.6 
4.1 11.9 4.4 9.5 1.3 2.5 2.3 5.5 

0.025 0.06 0.02 0.03 0.05 0.03 0.03 0.065 

1.9 0.65 0.7 0.7 1.7 0.9 0.8 1.3 
158 8.25 11.1 3.8 1.0 29.6 1.2 129.5 
0.94 0.375 0.38 0.38 0.41 0.43 0.45 0.075 

0.49 0.47 0.47 0.48 0.5 0.6 0.6 0.16 
15.0 14.8 26.0 4.9 5.2 18.2 5.8 126.00 

0.395 0.375 0.38 0.38 0.41 0.43 0.45 0.06 
8.3 1.7 0.75 1.7 0.3 1 0.76 0.34 3.60 
6.6 0.35 0.30 - 0.48 1.7 2.0 1.2 7.4 

Concentrations are in millograms per kilogram (m&g). 
Qualifers have been removed per Baker’s standards 

Qualifiers R, U, and UJ have been given one-halfthe detection value. 

Qualifiers J, NJ, and B have been removed with no detection value change. 

. 
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Arsenic - 
Barium 
Beryllium 
Cadmium 
Calcium 

Cobalt 
copper 
Iron 
Lead 
Magnesium 
MCUlplKSC 

MWT 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

. zinc 
Cyanide 

BBSB02-00 BB-SB03-00 16.BB-SB01-00 16-BB-SB02-00 16-BB-SB03-00 80-BB-SBO l-00 80-BBSB02-00 80-BB-SB03-00 

3630.0 1950.0 1710.0 3630 1950 2240.0 7770.0 2850.0 
5.00 5.55 5.05 5 5.55 1.35 1.40 1.40 
1.000 1.100 1.000 1 1.1 0.250 3.200 0.265 
7.4 7.0 4.1 7.4 7 9.9 13.0 11.6 

0.10 o.ii 0.23 0.1 0.11 0.020 0.10 0.06 
0.50 0.55 1.00 0:5 0.55 0.165 0.175 0.175 
113.0 227.0 96.8 113 227 505 997.0 239.0 
3.3 2.5 1.0 3.3 2.5 1.200 10.0 2.0 
1.00 1.10 1.00 1 1.1 0.205 1.30 0.45 
1.0 1.1 1.0 1 1.1 1.3 2.2 0.92 

2150.0 1610.0 1260.0 2150 1610 604.0 5550.0 1450.0 
5.20 10.20 7.40 5.2 10.2 7.5 8.90 8.30 
99.1 69.4 42.9 99.1 69.4 94.8 289.0 94.2 
7.4 5.5 6.9 7.4 5.5 66.0 30.7 12.8 

0.055 0.055 0.055 0.055 0.055 0.050 0.050 0.060 
2.0 2.25 2.00 2 2.25 1.4 2.70 1.40 
1.0 111.5 101.0 100 111.5 163.0 416.0 90.9 

0.500 0.550 0.500 0.5 0.55 0.285 0.300 0.300 
0.50 0.55 0.50 0.5 0.55 0.220 0.23 0.23 
25.20 26.20 35.90 25.2 26.2 24.1 77.10 72.70 
1.00 1.10 1.00 1 1.1 0.435 0.46 0.465 
5.40 3.10 4.50 5.4 3.1 2.3 14.70 4.30 
8.7 22.1 9.2 4.35 22.1 6.1 12.9 3.5 

BASE BACKGROUND 
SURFACE SOILS 

TAL INORGANICS 
MCB CAMP LEJEUNE. NORTH CAROLINA 

Concenttations are in millopms per kilogram (m&). 
Qualifi&s have bem removed per Baker’s standards. 
Qualifiers R, U, and UJ have been given one-halfthe detection value. 

Qualiftm J, NJ, and B have been removed with no detection value change. 
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BASE BACKGROUND 
SURFACE SOILS 

TAL INORGANICS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Aluminum 
Antimony 
Arsenic 

Barium 

Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 

Magnesium 
MeflgalW 

MCfCUfy 
Nickel 

Potassium 
Selenium 

Silver 
Sodium 

Thallium 
Vanadium 

ZiiC 

Cyanide 

7.BESBO l-00 7.BB-SB02-00 7-BB-SB03-00 

7180.0 3770.0 5800.0 
6.05 5.50 5.60 
1.200 1.100 3.900 

12.0 10.2 9.7 

0.26 0.11 0.11 
0.600 0.550 0.550 

397.0 69.5 615.0 
8.4 3.8 10.6 

1.20 1.10 1.10 
1.20 1.10 2.30 

3050.0 2170.0 7510.0 
7.10 6.40 8.70 

104.0 50.5 79.5 
3.25 3.1 1.8 

0.060 0.060 0.060 
2.40 2.20 2.25 

121.0 110.0 111.5 
0.600 0.550 1.300 
0.60 0.55 0.55 

15.80 15.25 17.30 

1.200 1.100 1.100 

9.70 5.40 18.20 

5.3 2.9 3.8 

Concentrations are in millograms per kilogram (m&g). 

Qualifiers have been removed per Baker’s standards. 

Qualifiers R, U, and UJ have been given one-halfthe detection value. 

Qualifiers J, NJ, and B have been removed witb no detection value change. 

36.BB-SBOI-00 36.B&SB02-00 36-BESB03-00 43-BB-SBO l-00 43-BB-SB02-00 

6950 2300 2380 3520 2510 
1.15 1.2 1.75 2.35 2.3 
0.42 0.205 0.17 0.51 0.55 

13.2 12.4 14 6.3 10.8 

0.03 0.035 0.075 0.105 0.1 

’ 0.31 0.3 0.235 0.335 0.3 1 

462 897 1690 1180 908 

7.9 2.7 3.1 2.8 2.8 

0.245 0.255 0.255 0.345 0.335 

2.8 2.8 4.9 0.7 11.2 

6670 1750 1560 1050 2050 

10.3 17.5 39.6 6.6 13.6 

185 105 86 ’ 68.9 56.4 

6.9 14.3 21.4 3 5 

0.045 0.05 0.045 0.13 0.12 

0.45 1.6 0.9 1.25 1.2 

138 60.2 58 78.5 76 

0.12 0.16 0.135 0.195 0.17 

0.265 0.275 0.255 0.345 0.335 

13.1 14.1 14.05 14.45 9.9 

0.055 0.075 0.1 0.12 0.105 

15.4 8.3 6.4 1.6 3.7 

6 12.7 20.8 2.6 16.7 

)I’ _ 
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AlltiIllO~ 

Arsenic 

Barium 
Beqllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
CoPper 
Iron 
Lead 
Magnesium 
Manganese 
M-rY 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 
Cyanide 

43-BESB03-00 44-BBSBOL00 54-BB-SB01-00 54-BB-SB02-00 86.BB-SBOl-00 MlN MAX AVG 2Xaverage 

2730 4950 8990 
2.2 1.2 1.25 
0.67 1.3 1.1 
13 14.9 18.7 . 

0.095 0.08 0.0345 
0.3 0.325 0.335 

1610 668 1020 
2.9 5.9 9.2 
0.32 0.43 0.375 
0.75 2.5 2.1 
1110 3220 4700 
13.8 19.6 3.95 
60.5 189 371 
6.5 6.7 14.8 

0.05 0.06 0.041 
1.15 1.7 1.3 
73.5 220 223 

0.185 0.34 0.145 
0.32 0.28 0.285 
12.7 12.75 8.3 * - 
0.11 0.065 0.065 

4 11.8 13.4 
4.5 7.4 7.2 

4950 
1.3 
1.2 
13.3 

0.0375 
0.34 
3590 
6.8 

0.41 
4.2 

12.3 
259 
19.9 
0.04 
1.6 
175 
0.13 

0.295 
9.55 
0.06 
9.1 
9.1 

6590 
1.95 
0.45 
13.9 

0.085 
0.265 
3960 
6.5 

0.285 
2.2 
4030 
21.5 
233 
11.5 
0.04 
7.2 
160 

0.43 
0.285 
18.3 
0.13 
48.6 
18.4 

17.7 9570 2970.297 5940.594 
0.33 8 2.672 5.344 

0.065 3.9 0.652 1.305 
0.65 20.8 8.680 17.360 
0.02 0.26 0.103 0.205 
0.04 1 0.344 0.688 
4.25 10700 698.394 1396.788 
0.33 12.5 3.346 6.693 

0.185 2.355 0.961 1.923 
0.5 87.2 3.600 7.200 
69.7 9640 1877.53 1 3755.063 
0.47 142 11.875 23.749 
2.55 610 102.875 205.75 1 
0.87 66 9.248 18.497 
0.01 0.13 0.047 0.094 
0.45 7.2 1.717 3.434 

1 416 99.805 199.610 
0.075 1.3 0.373 0.746 

0.0435 4.3 0.438 0.875 
4.7 126 29.649 59.298 

0.055 1.2 0.450 0.899 
0.305 48.6 5.814 11.628 
0.3 28.3 6.940 13.880 

0.265 2.4 1.453 2.905 

BASE BACKGROUND 
SURFACE SOILS 

TAL INORGANIC’S 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Concentrations are in millograms per kilogram (m@kg). 
Qualifiers have been removed per Baker’s standards. 
Qualifiers R, U, and UJ have been given one-halfthe detection value. 

Qualifiers J, NJ, and B have been removed with no detection value change. 
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Aluminum 

Antimony 
AIYCIliC 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 
Iron 

Lead 

Magnesium 

MtUlganesC 

MercurY 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 

Thallium 
Vanadium 

ZillC 

6.201N-SBl l-07 6-201N-SB12-02 6-2OlC-SB38-01 6-201C-SB39-04 78-BB-SB-0 1 2.GW09-01 I-BB-SB38-05 l-BB-SB39-04 I-BB-SB39-06 l-GW13-04 

672 857 3620 2970 10200 8520 

4.7 4.85 1.4 1.25 0.355 1.6 
0.3 I 0.315 0.033 0.305 0.24 0.47 

2 2.05 7.6 6.5 10.9 6.6 
0.095 0.1 0.03 0.025 0.12 0.23 

0.285 0.295 0.57 0.17 0.6 1.2 
5.35 5.4 4410 12.1 81.3 10.6 

1.6 1.85 6 2.2 5.7 8.7 
0.65 0.9 0.235 . 0.175 0.95 1.9 

0.475 0.6 1.7 0.65 0.95 0.47 
257 ,T 126 456 833 822 2840 
1.2 1.6 11.5 2.7 6.1 4.3 

13.1 12.7 133 86.8 188 260 

0.475 0.395 7.5 2.6 2.4 5.2 
0.01 0.01 0.04 0.015 0.045 0.11 
1.6 1.7 0.8 0.7 2.4 4.7 

48.9 40.8 84.7 187 123 184 
0.5 0.5 0.55 0.5 0.29 0.115 

0.95 1 0.195 0.175 0.355 0.7 

12.7 12.15 13.25 - . 7.25 44.9 31.5 
0.205 0.21 0.22 0.2 0.12 0.23 
0.75 1 3 4.7 7.4 13.4 
0.475 0.395 11.6 0.9 2.1 1.4 

BASE BACKGROUND 

SUBSURFACE SOIL 
TAL INORGANICS 

MCB CAMP LFJEUNE, NORTH CAROLINA 

4.2 

1.1 

7.5 

0.125 

0.370 
35.600 

10.5 
0.495 

6.6 

4940 
5.1 

222 
4.1 

0.025 
0.850 

409 
0.495 
0.600 

12.850 

0.495 
12.200 

4.700 

6180 5980 4160 
3.25 2.95 6.9 
0.29 0.26 0.285 

11.800 8.600 7.500 

0.095 0.085 0.095 

0.290 0.260 0.285 

12.250 19.700 52.400 
5.5 5.3 7.1 

0.385 0.350 0.380 
0.6 0.5 2.1 

1510 1210 567 
3.8 3.1 3.3 

189 217 131 
4.9 5.4 2.0 

0.025 0.020 0.050 
2.300 0.600 0.650 

191 268 98 
0.385 0.350 0.380 

0.480 0.435 0.475 
21.6 9.2 9.6 

0.385 0.350 0.380 

6.500 6.100 3.500 
2.900 2.400 1.000 

1 



Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 

copper 
Iron 
Lead 

Me&y 

Nickel 

Silver 
Sodium 
Thallium 
Vanadium 

ZillC 

BASE BACKGROUND 
SUBSURFACE SOIL 
TAL INORGANICS 

MCB CAMP LJIJEUNE, NORTH CAROLINA 

l-GWl3-08 28-BB-SB37-03 28.BB-SB38-04 28.GW09DW-01 30-BB-SB12-03 30.BB-SB13-01 30-BBSB14-01 30-BBSBlS-01 30-BB-SB16-02 30-GW03-01 

6600 5170 2830 5730 2970 17.1 25.7 42.6 777 16.9 
3.2 3.55 3.55 3.75 3.9 3.1 3.6 3.6 3.4 3.9 

0.280 0.315 0.315 1.500 0.34 0.28 0.32 0.32 0.30 0.34 
8.400 9.700 5.000 11.700 0.8 0.7 0.8 0.8 3.5 0.8 
0.095 0.105 0.105 0.110 0.12 0.09 0.11 0.11 0.10 0.12 
0.280 0.315 0.315 0.330 0.34 0.28 0.32 0.32 0.30 0.34 
92.600 23.450 6.850 441 .ooo 7.0 6.9 4.8 6.3 116 6.6 

8.3 7.3 3.4 4.7 3.9 0.7 0.8 0.8 0.7 0.8 
0.375 0.42 0.42 0.93 0.45 0.37 0.42 0.43 0.40 0.46 

1.6 0.65 0.65 0.65 0.7 0.6 0.7 0.7 0.6 0.1 
959 2090 749 2780 908 95.9 155 63.3 514 74.5 
4.0 4.1 2.3 7.4 0.7 0.47 1.9 0.91 3.2 0.59 
262 153 66 157 24.7 7.5 2.9 2.9 30.2 3.1 
4.5 3.2 1.5 5.3 1.7 4.3 6.7 1.1 3.7 1.7 

0.025 0.025 O.fJ25 0.025 0.03 0.03 0.08 0.25 0.03 0.68 

0.650 0.750 0.750 1 0.8 0.7 0.8 2.2 1.7 0.8 
308 122 91.3 136 13.2 6.3 1.1 21.3 21.9 1.2 

0.375 0.420 0.420 0.440 0.45 0.37 0.42 0.43 0.40 0.46 
0.470 0.500 0.550 0.550 0.6 0.46 0.6 0.6 0.50 0.6 

10.9 33.8 28.6 20.3 12.5 11.1 19.3 5.4 14.4 5.8 
0.375 0.420 0.420 0.440 0.45 0.37 0.42 0.43 0.40 0.46 
10.100 6.4 2.8 8.5 6.2 0.73 1.0 0.84 1.6 0.34 

2.700 1.9 1.0 4.2 0.35 0.32 0.39 1.2 -. 1.7 1.3 
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Antimony 
Arsmic 

Barium 

~Beryllium 
Cadmium 

Calcium 

Chromium 
Cobalt 

CoPper 
Iron 
Lead 
Magnesium ’ 

Manganese 
MW2Ul-y 

Nickel 

Potassium 
Selenium 
Silver 
Sodium 

Thallium 
Vanadium 

zinc 

35-OWDSOl-03 BESB02-07 BB-SB03-05 80-BB-SB01-06 86-ss-SBO I-03 80-BB-SB2-03 80.BB-SB02-06 80-BB-SB03-03 80-BB-SB03-06 7-BBSBO l-05 

2910 

2.750 
0.12 

5.5 
0.06 

0.30 

45,6.0 
2.2 

0.65 

0.550 

442 
8.1 

63.5 
5.6 

0.03 
1.050 

145 
0.085 

0.39 
141.0 
0.06 

3.0 

2.6 

888 

5.000 
1.00 

1.6 
0.10 

0.50 

74.2 

2.4 

1 

1220 
2.4 

35.7 
2.7 

0.055 
2 

100.5 
0.500 
0.50 

20.6 
1.00 

3.9 

8.7 

2330 I1000 2520 5950 9600 9500 1060 1400 

5.600 6.200 1.300 1.350 1.650 3.500 1.300 5.150 
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1.0 INTRODUCI’ION 

Numerous groundwater investigations have been conducted at Marine Corps Base (MCB), 

Camp Lejeune under the Department of the Navy (DON) Installation Restoration Program 

(IRP). These studies have identified elevated levels of total metals in shallow groundwater at 

almost every site. The degree of contamination, based on dissolved metals analysis of 

groundwater samples, is limited. It is believed that the presence of elevated metals are not 

always related to past disposal activities for several reasons, which is the basis of this study. 

Currently, Records of Decision (ROD) are being prepared for Operable Units No. 1 (Sites 21, 

24, and 78) and No. 6 (Site 2). Roth RODS are proposing to not remediate shallow groundwater 

which contains elevated levels of total metals above State groundwater standards (ie., North 

Carolina Water Quality Standards) and/or Federal drinking water standards (i.e., Maximum 

Contaminnnt Levels). Specihdly, remediation of shallow groundwater due to elevated,total 

metals is not cost effective, or practical, due to the following: (1) the shallow aquifer is not 

used for potable supply, (2) the source of metals in groundwater cannot be correlated with soil 

data or previous disposal practices; (3) the extent of shallow groundwater contamination 

(based on total metals analysis) is widespread and in mauy cases undefinable, since there are 

no apparent contaminant plumes or patterns associated with the metals; and (4) deep 

groundwater, which is the source of potable water, is not significantly contaminated~witb . . 

me& above the standards. 

20 STUDY ORJRCTIVES 

The DON/Marine Corps initiated a study on inorganics in groundwater throughout MCB 

Camp Lejeune to assess whether total metals in groundwater are related to disposal practices 

or to other factors. The overall goal of this study is to provide information that would be used 

in consideration of not remediiting shallow groundwater at Operable Units No. 1 and No. 5, 

and possibly other operable units where total metals are elevated without cause. The 

foIlowing study objectives were identified: 

(‘1) Determine whether the elevated total metals detected in the shallow aquifer are 
related to past disposal practices, we11 construction factors, sampling techniques, or 
suspended particulates in the samples; 

(2) Determine whether total metals in shallow groundwater are elevated throughout t$e 
region or MCB Camp Lejeune; . . 

(3) Determine whether there is a correlation between elevated total metals in 
groundwater and metals in soil; and 



(4) Determine whether the concentrations of total metals (i.e., low versus high) is related 
to shallow and deep aquifer characteristics. 

3.0 SCOPE OF WORK 

Groundwater and soil data from a total of 21 sites were compiled as part of the overall study. 

Three of the 21 sites are located outside the boundary of the base. These sites include the ABC 

Cieaners Superfund Site, locatsalong Route 24 in Jacksonville, and two sites located along 

Highway 17 (Off-site Properties No. 1 and No. 2). The two sites along Route 27 were 

investigated by the DON/Marine Corps as part of a real estate survey. The other 18 sites are 

located throughout various portions of MCB Camp Lejeune (see Pigure 1). 

. . 
Information from studies conducted by Baker and other consultants were obtained to evaluate 

metal concentrations in groundwater. The study focused on 14 metals of potential concern to 

human health and the environment. Some of the information was collected under the IR 

Program whereas other information was obtained during other investigations (e.g., ABC 

Cleaners RI/PS). The following data tables were then prepared to dete&e why total metals 

are genetally elevated in shallow groundwater. 

Table i - Total Metal Concentrations in Shallow Groundwater bjr Site 
,4 

Table 2 - Summary of Repeat Sampling of Shallow Wells (Sites 2 and 78) 

Table 3 - Dissolved Metal Concentrations in Shallow Groundwater by Site 

Table 4 - Summary of Total Metal Concentrations in Upgradient Wells 

Table 5 - Comparison of.Subsurface Metal Concentrations in Uncontaminated and . 
Contaminated Wells 

Table 6 - Total Metal Concentrations in Deep Groundwater by Site 

Table 7 - Summary of Field Parameters in Shallow Monitoring Wells, Deep Monitoring 
Wells, and Supply Wells 

The tables are presented at the end of this r&port. 
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40 . DATA ANALYSIS 

The following discussion represents an analysis of the information contained in each of the 

previously mentioned tables. 

Table 1 Cratal Metal Concentrationsin Shallow Groundwater) 

All of the sites had at least one (and in most cases several) metal which exceeded either State 

water quality standards or Federal drinking water standards. The most frequently detected 

metals included chromium, lead, and manganese, which were detected at almost every site 

above drinking water standards. Other frequently detected metals which exceeded drinking 
. 

water standards included arsenic, beryllium, cadmium, and hickel. 

An analysis of the data from Table 1 indicates that elevated total metals are present in 

shallow groundwater at every site, including the three sites which are located off base. The 

two sites which did not exhibit significant contamination include the ABC Cleaners site (only 

cbromitun exceed&l the s&) and Site 43 (only manganese exceeded the standards). 

Total metals detected in shallow groundwater at Site 2 exceeded State and/or Federal 

standards in seven of the 11 shallow monitoring wells. Manganese was the most frequently 

detected metal (7/11). Lead (3/ll), chromium (2/ll), and cadmium (l/11) were also detected 

above the standards,, but less frequently (see Figure 2). 

With the-exception of Wells 78GWO3 and 78GW19, total metals were detected at Site 78 

(Hadnot Point Industrial Area) above Federal MCLs or NCWQS in every shallowwell (see 

Figure 3). The extent of elevated total metals in groundwater is widespread, encompassing 

approximately one square mile (or approximately 660 acres) in total area. The distribution 

and concentration of total metals in shallow groundwater makes it virtually impossible to 

:identi&or illustrate contaminant plumes (see Figure 3). 

. . . 

An analysis of the total metals results indicates the following pattern. Samples exhibiting 

elevated levels of lead, chromium, or other contaminants of concern, also exhibited elevated 

Ieve& if other metals such as aluminum, antimony, iron, and zinc. Samples which’di$eot 

exhibit elevated levels of lead, chromium, or manganese also did not exhibit elevated 1eveG’of 

other metals. This pattern indicates that the elevated total metals are not limited to one or 



.:: 

. . . 
C 

two contaminants, which would be the case if a lead or chromium plume in the groundwater y 

truly existed. In other words, if a site is impacted by a particular metal due to disposal ‘. - 

activities (say chromium for example), then other metals such as aluminum, lead, or zinc 

should not be consistently elevated as in the case of samples collected from the shallow aquifer 

at MCB Camp Lejeune. This point is depicted in the data summary tables provided in 

Appendix A for Sites 2 and 78. These tables were taken from the Remedial Investigation 

Reports for Operable Units No. 1 and No. 5. As an example, note that sample numbers 

78-MWO8,784KWlO, 78MWll, and 78MW12 all had elevated levels of total metals when 

compared to samples 78-MW09-2 and 78-MW09-3. It is clear that most of the metal 

concentrations in a particular sample follow a consistent pattern throughout. 

Table 2 (Comparison of I&neat Samplinpof Shallow Wells 

Rive wells from Sites 2 and 78 were randomly chosen to evaluate total metals concentrations 

between sampling rounds. The comparison was limited to only chromium, lead, and 

manganese since these contaminants were frequently detected throughout MCB Camp 

Lejeune. In several cases, metal concentrations were significantly different between the 

. sampling rounds. If the shallow aquifer was impacted due to former disposal activities, a 1 B 

contaminan t plume would be present and concentrations would not significantly deviate. The 
Y 

* 

deviation in metal concentrations may indicate that sampling results are biased due to 

suspended particulates in the samples. 

Table 3 (Dissolved Metal Concentration in Shallow Groundwater by Site) 

The data base for Table 3 was limited to 12 sites since many of the previous investigations (Le., 

prior to Navy CLEAN) did not analyze for dissolved metals. Nevertheless, an analysis of the 

12 sites revealed that elevated levels of dissolved metals in groundwater is limited. 

Manganese was the most fkequently detected metal above drinking water standards (10 of 12 

sites exhibited elevated levels). Lead was detected at only one site (Site 21) above drinking 

water standards. Chromium was also detected at only one site (Site 78) ahove drinking water - 

standards. ‘No other metal was detected above the standards. 

Literature searches have indicated that manganese is a naturally occurring metal in North . . . . . ., 2 :i 

Carolina. Therefore, the presence of manganese may not be attributable to site-related 1 -. ti 

activities (Greenhome & O’Mara, 1992). * 



An analysis of the data from Table 3 clearly shows a significant reduction in metal 

concentrations when compared to Table 1 (total metals in shallow groundwater). One possible 

reason for this reduction is that suspended solids or particles are not being introduced into the 

analysis of the sample due to filtering. A second possibility is that the metals are not 

significantly present in a dissolved state in shallow groundwater due to the species of metals 

under site conditions. It should be noted that calcium and sodium did not exhibit such a 

pattern since the salts of these metals are more soluble in water. For example, the 

concentrations of total calcium and total sodium versus dissolved calcium and dissolved 

sodium are similar and are not affected by the removal of the particulates during filtering. 

The fact that these salts do not exhibit the pattern that the other metals show supports the 

possibiity that total metal concentrations are influenced by particulates in the sample. 

Table 4 (Total Metals in Upgradient Shallow Wells] 
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The data base for Table 4 consists of groundwater results from 14 upgradient shallow 

monitoring wells (i.e., one well per site). These wells were installed to determine baseline 

groundwater quality to which on-site groundwater conditions could be compared. In some 

cases, the upgradient wells were located in areas where other base activities may have 

influenced groundwater qualib. * 
. 

The analysis of this data shows that manganese was the most frequently detected metal above. 

Federal or State standards in upgradient shallow wells. Manganese was detected in 7 of the 14 

upgradient wells above drinking water standards. Chromium and lead were also frequently 

detected above drinking,water standards in upgradient (background) wells. These ..- 
contaminants were detected in 6 of the 14 upgr&ient wells. At Site 2, samples collected from 

an upgradient well (2GW9) exhibited elevated levels of chromium (83p/l), lead (27.211/3) and 

manganese (747fl). At Site 78, samples collected from upgradient wells 96W4 and 78GW26 

did not exhibit elevated levels of total metals. The concentration range for metals detected 

above NC WQS and/of Federal MCLs in upgradient wells is provided below: 

0 beryllium (ND46.5 ll/Il 

l cadmium (ND-10 p/l) 

l chromium (ND-198 @ll 

4 lead (ND-78.8 fll 

0 ma.nganesefND-747 1Jn) 

4 mercury (ND-l&l rJ11 



Based on the above range representing upgradient wells, none of the on-site wells at Site 2 

exhibited total metals above the maximum background concentrations. However, at Site 78, 

lead and chromium were detected above the maximum background in several on-site wells. 

. 
An analysis of the data from Table 4 indicates that shallow groundwater upgraheat of some 

sites contains total metals above drinking water standards. A comparison of Table 4 data 

against Table 1 data indicates that shallow groundwater samples from upgradient wells are 

less contaminated than samples collected from on-site monitoring wells. However, it should be 

noted that the data base for Table 4 consists of only 14 wells whereas the data base for Table 1 

consists of over 130 wells. Therefore, to assume that upgradient groundwater quali@ is better 

thsn on-site groundwater quality may not be ju&ified due to the different data bases. 

Table 5 (Comparison of Subsurface Metal Concentrations in Uncontaniinated and 

Contaminated Well.51 

The purpose of this table is to determine whether metal concentrations in soils correlate with 

the elevated levels of metals in shallow groundwater. * 
‘.. . 

To evaluate this, metals in subsurface soils, representing an area of groundwater 

contamination, were compared to metals in subsurface soil in areas which did not exhibit 

groundwater contamination. Ifthe elevated total metals in shallow groundwater are present 

due to former disposal activities, subsurface metals in soil representing an area of 

groundwater contamination would be expected to be elevated or higher than metals in 

subsurface soil representing a noncontaminsted area. This evaluation assumes‘that the well 

exhibiting elevated total metals is within a source area and that the soil sample is 

representative of soil impacted by metal contamination. 

As shown on Table 5, there is no clear pattern or correlation which indicates that elevated 

total metals are due to soil contamination. Note that in many cases, the concentration of 

metals which represent “non-contaminated” areas are greater than the metals which 

represent “contaminated” areas. Also note that the metals in subsurface soil are within or 

close to background subsurface metal concentrations. Therefore, this supports the possibiility : : i.:,, .:‘: 

that in many cases at MCB Camp Lejeune, the elevated tota1 metaIs in shallow groundwat& i. ‘. : ! 

cannot be attributable to a source or te past disposal practices. -*1111- 
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Table 6 (Total Metals in Deep Monitoring Wells1 

Table 6 presents total metal concentrations in deep groundwater for each site. The data base 

is limited to only 8 sites. Metal concentrations in supply wells were also included for 

comparison purposes. 

As shown on Table 6, total metals in deep groundwater are below drinking water standards 

with a few exceptions. Arsenic and cadmium were detected above the standards in one deep 

monitoring well at Site 78 (see Figure 4). Manganese was detected in deep groundwater at 

three sites and a few of the supply wells. Lead was detected in one supply well at 16 p/l, which 

is slightly above the drinking water standard of 15 p/L 

Eletited total metals are not widespread in deep groundwater for two possible reasons. First, 

most metals are not very mobile in the environment. Second, deep groundwater samples may. 

not have significantamounts of suspended particulates due to different geologic conditions. 

Soils in the deeper aquifer are more compacted and consist primarily of calcareous sands, 
- 

clays, and limestone fragments. Soils in the shallow aquifer are loosely compacted and consist 

primarily of Cmgrained sands, silts, and clays. This classifkation may support the possibility 

2 that suspended solids are collected d&g sampling, thereby influencing the analysis far total . . 
metak 

. . 

Table 7 (Summary of Field Parameters in Shallow, Deep. and Supnlv Wells) 

Table 7 provides a range of pH.and spectic conductivity values representative of shallow and 

deep groundwater. In general, lower pH values were noted more often in shallowwells than in 

deep wells (including the supply wells). This condition may influence the leachability and 

speciation of metalsin groundwater. . . 

I<. -- .’ ? 

Deep groundwater usually exhibited higher specific conductivity values. High specific 

conductivity values are representative of high dissolved conditions. The fact that deep 

groundwater generally exhibited higher specific conductivity values indicates that most of the 

metals, ifpresent, are in a dissolved state. The high specifm conductivity values could also 

indicate less suspended particulates due to the geologic conditions of the deep aquifer. The 

. lower specific conductivity values observed in shallow wells indicates that the metals in t&e 

shallow aquifer are not in a dissolved state. This also supports the possibgity that suspended 

particulates in the shallow aquifer are influencing the analysis of total metals. 
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5.0 ANALYSIS OF THE STUDY OBJECI’IVES 

Each of the objectives identified for this study are analyzed below based on the information 

collected. 

Objective No. 1 (Determine whether the elevated total metals in the shallow aauifer are 

related to nast d.&osal practices. well construction factors. samnling techniaues. or suspended 

particulates in the samples) 

Based on the analysis of information provided in Tables 1 through 7 and Appendix A, it 

appears that suspended particulates in groundwater samples could influence the 

concentration of total metals in groundwater. Well construction factors and sampling 

techniques are probably not a significant factor since the data base is representative of data 

obtained by Baker, ESE (Site 28 and 3O), Roy F. Weston (ABC Cleaners), and Halliburton 

NUS (Site 7). No particular pattern was noted between sites which Baker obtained.the 

samples versus sites in which other consultants obtained the data. Sampling methods were 

also considered. For Sites 63 and 65 for example, samples were collected with a bailer. At g 

Sites 2 and 78, samples were collected with a low flow pump. 41 four sitesexhibited elevated ’ 

levels of total metals in groundwater samples. In addition, due to the fact that deep 

groundwater quality is not significantly impacted with metals indicates that well construction 

or sampling techniques are probably not factors related to elevated total metals in 

groundwater. 

With respect to past disposal practices, Table 5 clearly shows that soil concentrations do not 

correlate with elevated total metals in groundwater. Based on this analysis, and on many of 

the sites previously investigated, the source of total metals in groundwater cannot be 

attributable to soil contamination or disposal practices in many cases. This is based on both 

the history of the site as well as the analytical soil results. In some cases, total metals were 

detected at elevated levels even when the site history did not correlate with the contaminants 

found. For example, Sites 2 and 21 have a history of pesticide storage and handling, and there 

are no known disposal areas (ie., buried debris) within the site boundary. Nevertheless, both 

of these sites exhibited several metals above drinking water standards that would not be 

-- 

..;: 
expected to be present at high concentrations based on the historical use of the site. These’ 

metals included lead, chromium, beryllium, cadmium, and manganese.. La 
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Obiective No. 2 (Determine whether total,metals in shallow moundwater are elevated 

throughout the region or MCB Camp Leieunel 

Based on groundwater data obtained from both upgradient wells and off base w+s, total 

metals were detected above drinking water standards in shallow groundwater in areas that 

would not be influenced by former disposal activities at the sites. Given that’some of the 

upgradient wells are contaminated, it is apparent that total metals in shallow groundwater 

are elevated in certain areas of the base outside of the influence of site-related disposal 

activities. However, it is unknown whether- the shallow aquifer upgradient of the sites is 

contaminated due to other base-related activities or whether the levels in groundwater 

samples are also elevated due to the influence of suspended fines in the samples. 

. . 

Obiective No. 3 (Determine whether there is a correlation between elevated total metals in 

groundwater and metals in soil> 

- 
An evaluation of the data presented in Table 5 shows that metals in soil samples collected in 

areas of groundwater contamination are not elevated when compared to metals in soil samples 

collected in areas that did not exhibit groundwater contamination. This supports the 

possibility that in many cases, elevated levels of total metals in shallow grogndwater are not 

related to the disposal history at the site. As previously mentioned, sites which did not exhibit 

soil co&amination (when compared to background soil levels) or did not have a history of 

disposal indicative of metals contamixiation still exhibited elevated levels of total metals in 

groundwater. Since there is no apparent correlation between metals in soil and total metals in 

groundwater, then the possibility exists that the elevated total metals in groundwater are 

biased high due to suspended particuIates. 

Obiective No. 4 (Determine whether the concentrations of total metals ingroundwater is 

related to shallow and deep aquifer characteristics) 

There is some evidence that the geologic conditions of the shallow and deep aquifers influencd 

the amount of total metals detected in groundwater samples. The fact that the deep aquifer 

generally exhibited higher specific conductivity values indicates that there is more dissolved 

constituents in the deep aquifer when compared to the shallow aquifer. This was evident when 
.,. 

comparing Table 1 (total metals in shallow groundwater) to Table 6 (total metals in deep 

groundwater). Table 6 did not indicate significant levels of total metals in deep groundwater 

throughout MCB Camp Lejeune. 

9 



The geologic conditions of the shallow aquifer would tend to result in samples that may 

contain suspended particulates. The suspended particulates could influence the total metals 

concentrations in the samples. 

6.0 CONCLUSIONS 

1. Elevated levels of total metals in the shallow aquifer are probably influenced to some 

degree by the geologic conditions of the site. 

2. There is no correlation between metal Ievels in soil and total metals in groundwater. 

Therefore, elevated total metals in groundwater cannot be attributable to soil 

contamination of past disposal practices. 

3. Elevated levels of totalmetals in the shallow aquifer may be biased high due to suspended 

particulates in the samples. 

4. .Dissolved metals in groundwater were generally below Federal MCLs and NC WQS and d - 

. therefore, do not present a significant problem at MCB Camp Lejeune. 
y 

’ - _ 

5. Total and dissolved metal concentrations in the Castle Hayne aquifer were generally 

below drinking water standards and therefore, do not present a signitkant problem, at 

MCB Camp Lejeune. 

6. The presence of manganese in shallow and deep groundwater may be due-to naturally 

occurring geologic conditions. 

hp 

10 
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7.0 RECOMMENDATIONS 

1. Remediation of total metals in the shallow aquifer at Operable Units 1 and 5 is not 

recommended based on the following -- 

Elevated metals in groundwater at both operable units does not appear to be related to 
soil contamination or past disposal practices; 

The distribution of total metaIs in groundwater is not characteristic of a plume that 
would be present due to a source of contamination, 

Remediation of total metals would not be practical from an engineering or cost 
standpoint; and 

Currently, there is no human or environmental exposure to shallow groundw&er. 

2. Additional background wells should be installed at all sites in order to provide a baseline 
for comparing on-site groundwater quality. 
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TABLE1 
TOTALMETALSBYSITE 

SHALLOWMONITONNCWELLS 
MCB,CAMPLEJEUNE,NORTHCAROLlNA 

100 283.426 ND ND-41.9 ND ND ND- I23 ND. I40 ND. 39.1 l7.U. 13.6) 21.1. I J7 20.1. 143 21.9.416 

N,\ 9090 - 19000 ND. I03000 I I IO. 6:700 7040. I36000 1390-4170 7950. I1700 J130.19100 9410 - 74700 J32o.sloo 2ow. 40200 9160.21100 4060.12600 

NE 214.640 9.M4 ND.330 37.8 - 423 ND- 173 ND.419 ND.401 6.1. I64 37 - IO1 20.4 - 244 I22 - 233 114.139 
Jooo(U ND.IIIO 6.146 ND. 1620 13.6 - 133 #D. 11: 27) .4:7J 10.630 ND 79.2.104 23.7.1180 191.6611 67.3.21OOJ 

NOTES 
J * Vdue is tfiimrtcd. 
JB - Veluc is mimblrd below he CRDL, bul pcalcr chart tic IDL 
NE. No! cstablishcd. 
NA. Not mlyzrd. 
ND. Noc darned. 
NCWQS . NC& Cuolim Wmta Quality Randud 
MCL- hhimum co&t Level 
(I)-Smmduy MCL 



TiBLE 2 
COMPARISON OF REPEAT SAMPLING OF SHALLOW WELLS 

MCB, CAMP LEJEUNE, NORTH CAROL&A 

. . , .  :.’ 

.  .._ 

NOTESI 
J - Value ir estimated.. 

ND -Not detected. 

,..- 
4 Ill TABLE?‘-- of I 

Ii/f 
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TABLE3 

DISSOLVED METUS BY SITE 
SHALLOW MONlTORINC WELLS 

MCB, CAMP LEJEUNE, NORTJI CAROLINA 

FEDERAL 

Mlr Nmmkt NCWQS MCL Mlal sne 2 sh6 sne i me 9 Sltt21 s&l4 snc It ElkJO 6Me41 sneo iwe 

udu 8JL =fi u& 4 mfi utn wn l JL WL ud EJL 4 u,cIL 4 

Armlc 10 10 NA 1.1.7.1 ND NA ND ND- 10.6 ND. 16.3 NA NA 1.2 - 4.1 NA NA 

Suium . loo0 zoo0 NA a.149 ND NA ND I ND ND NA NA 12.4.451 NA NA 

Beyflium NE 4 NA I ND NA ND ND ND NA NA 0.10 -3.2 NA NA 

cA&llum 3 1 NA ND ND NA ND ND-5 ND NA NA 3.1.4.2 NA NA 

lLhb&n HA NA NA 3100.441000 6230-S74Ot NA 1stw. t1400 33900 ND-113000 NA NA 4710 - 13tooO NA NA 

Oromium 50 loo ‘NA 10 ND NA ND’ ND IaD NA NA t.3 .9.6 NA NA 

few I300 HA 2.9 ND NA ND ND ND NA NA 16.3 -23.9 NA NA 

Led IS 15 NA 2.1 ND NA ND ND.94 ND NA NA 1.0 NA NA 

Mulpwse JO 10 (I) NA 17.119 ND.92.7 NA ND 40.134 ND - 310 NA NA 7.1 - 311 NA NA 

Mm ’ 1.1 1 NA ND ND NA ND ND ND-03 NA NA 0.13 l O.20 NA NA 

NICkI 100 100 NA ND ND NA ND ND ND.)7 NA NA 2t.t .31.1 NA NA 

Sodium * HA NA HA ND-. 103000 1410 l 7osOO NA 11to.mo 16200 ND.lt3000 NA NA 1m-34200 NA NA 

Vudium NE NE NA 43 ND NA ND ND ND NA NA 10.4 NA NA 

zinc 1100 3000(I) NA t-35 ND.330 NA ND 6B*JO ND-437 NA NA 10.6 - 113 NA NA 
+ 

I Site Nambrr 
unna I 

ND I NA ND. 1t.t ND 

ND NA ND ND 

ND NA ND ND 

ND WA ND ND 

ND NA ND ND 

59tO - 36000 NA ND.9540 ND. 67J0 

ND NA ND ND 
ND-119 NA ND.46) ND .122 

NOTE& 
1. Vdur I# ah&d. 
m . vah i( atlmad bhchd ctua but ttta 
NB.Nola~blithob 
NA.Notuulyud 
ND.NddcMd 
NCWQS*Na&ar~m~riMud 
MCL- Mulmum 
(1) * SoDonbry MCL 

lhmlhe 1DL 



TABLE4 
SUMMARYOFTOTAL ME’l’U INUPCRADLENTWELLS 

SIlALLOWMONlTORINCWELLS 
MCB,CAMPLEJEUNE,NORTXCABOLINA 

NOTE% 
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TABLES 
COMPANSONOFINORCANfCSUBSURPACESOILCONCENTRATIONSM"CLEAN"MD"CONTAMMATED"WELLS 

MCB,CAMPLEJEUNE,NORTBCAROLI?fA 

Cmp IaJant Ekrk~~l Ilk I me 2 Slk 6 sue 7 Slk 9 she21 

IhlW~~ sou Da “atan” “conkmlMw” -&UP “CDllNkd” vlan” “ConkmlNkd” *clan” “COllCrmlrukd” “clan” *conkmlMkd* ‘k” l COMMllNl~d’ 

vnn4 nub mttkt mttkt mttlt m& mttkt mt& mttkt m&t mtikt m&t mtfkt mthf 

Wdl Number lOWO7 2CWO9 MWlS SGWIS 7owO3 7UWO2 9CWS 9GWl 2lCWO3 21CWO2 

socl Sample Number wwo791 1. GWo942 64w1s-0303 6-cW1543 owa3M)2 GWO2-1595 9.GW503 9-883543 2lCWO3 .2lCWOl 

NOfESt 

NCWQS - NO&I Cuelh Wakr Qtklity Skndud 
MCL. M&mum Cmkminud LawI 
(I)*Sccon&lyMcL 



TABLES 
CO~ARISONOPINORCANICSUDSURFACESOn.CONCENTRATlONSIN"CLEAN"AND"CONTMIINATED"WELLS 

MCD,CAMPLEJEUNE,NORTKiCAROLINA 
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TADLES 
COMPARlSONOFINORCANICSUDSUN(rSCESO~CONCENTRATIONSM"CLEAN"AND"CONTAMMATED"WELLS 

MCD,CAhU'LEJEUNE,NORTRCAROLINA 
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\ hdlum 
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TABLE 5 

COMP,4SUSON OF INORGANIC! SUBSURFACE SOIL CONCENTRATIONS IN “CL;EAN” AND “CONTAMINATED” WELLS 
MCD, CAMP LEJEUNE, NORTH CAROLINA 
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TABLE 6 

TOTAL METALS BY SITE 
DEEPMONITOIUNGWELLS 

MCD,CAMPLEJEIJNE,NORT~CAI~OLI~~A 

I. VIIUC I! esIlmeIed.. 
NA. Nd uulyze4 
ND.Nd&ted& 
(I). w b baaed m 67 eup~ly weIts loukd ~hmu&hwl MC& Camp IrJew, NC 



TAi3LE7 
SUMMARYOFFiELDPARAMETERSIN 
SHALLOW,DEEP,ANDSUPPLYWELLS 

MCB,CAMPLEJEUNE,NORTHCAROLINA 

(I). Based on data from I I sites. 

(2) - Based on data l?om 6 sites. 

(3). Based on data from 9 supply wells. 

DJlLE7 -” ‘1 lof I 
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Appendix A - 
Data Summary Tables 

for Sites 2 and 78 “’ 



VICINITY U MAP 

FIGURE 1 
SITE LOCATION MAP 

INORGANIC GROUNDWATER STUDY 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 
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LEGEND' 
2Gw '  GROUNDWATER WELL e 
( T )  EXCEEDS FEDERAL STANDARD 
(S)  EXCEEDS STATE STANDARD 

'FAL)  FEDERAL ACTION LEVEL .~ 
N O  NOT DETECTED ABOVE APPLICABLE STANDARDS 
N A  NOT ANALYZED 
J ESTIMATED CONCENTRATIONS 

CONCENTRATIONS EXPRESSED I N  ug/l(ppb) 
OURCE: U N T D I V ,  FEB. 1992 

7 7  

FIGURE 2 

AND STATE STANDARDS FOR TOTAL AND FILTERED 
INORGANIC ANALYTES IN GROUNDWATER 

SITE 2 
REMEDIAL INVESTIGATION CTO-0  174 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 

POSITIVE DETECTIONS ABOVE APPLICABLE FEDERAL 



LL 10-013 

313M MOllVflS N 
3A08V SlVl3N 

VN1701JV3 HldON 
3Nn3f3-l dWV3 '3SV8 SdtJ03 3NltJVW 

NOllV3llS3hNI lVlCJ3W3U 
8L 311s 

SOM3N UO/ONV sl3H lVU3033 
1V.L JO SN01133130 3Al11SOd 

E ~~nw 

Z6tj 1 AUVnU833 'AlOlNVl :338flOS 
03TdNVS lON-(3h113VWI) ll3M AlddnS U31VM 

03ldHVS lON-(3h113V) 113M AlddnS t132VM 
SlV13H lV1 803 03ldHVS 1ON 

\oed+ 

&e~ 

(SN) 
M013 U32VMONnOU3 A0 N01133t110 3lVHlXOUddV 4 

T66L "3NI 'lVlN3HNOUlhN3 U3XQR 0 
AG 031lVlSNI 113M ONIt1OlINOY1 MOllYHS CFM39L 

L661-986L '3S3 A8 03llVlSNI 113h 3Nl8011NOH MOllVXS 3NIlSIX3 
- 



n 

c 



/ * 2 
: 

I .* 

F) .* 

OPRRABtEUNlTNO.l-SITBS21,24,78 
SIIAI.LO\V,IN'fLRMEDlATEANDDEEPMONlTORlNCWBLLS 

GROUNDWATER DATAANDFREQUENCYSUMMARY 
REMEDIALlNVESTICATIONCTO-19177 

MCBCAMPLEJEUNE,NORTHCAROLINA 
TALMETALSANDCYANIDE 

MlNlMUM MAXIMUM MlNlMUM MAXIMUM LOCATIONOF FREQUENCY 
'.'." NONDETECTED NONDETECTED DETECTED DETECTED MAXIMUM OF 

'I uond VOh uon UCXL DETECTED DETECTION 
AJJJMlNLjhj 

!JNT!$ONY 
:, :gSIJ!C 
.~:EAJguh4 
;,~&RytUUh4 eAij~i~ 

w-h' . 
CHROMIUM 
COSiL+T 
COPPER-' '; 
*RoN+ ;:j; 

:( LEAD 
MAONESRJM 
h4ANOANESE 
MERCURY 
NlCKEL- 

:PO'@SSBJM 
\: SE!+UM 
. . SlLVEd. . . .,c. 

:+:.SODlUM . \ 
a:*- THALtfVM 
, , i&yhl 

I. : ': . 
., zvc 

NA 
3u 

2 u’ 

NA 
1U 
SU 

NA . 
10 u 
8U 
ZU 

NA 
1.8 u 
NA 

2u 
0.2 u 
26 u 

NA 
.,'I u 

'3'U 
NA 
:'l'u 

1.4 u 
6U 

NA 
20 u 
10 u 

NA 
4u 

2s u 
NA 
so u 
8U 
2u 

NA 
4.9 u 
NA 

2u 
0.2 u 
20 u 
NA 
'SU 
15 u 

NA 
1u ., 
4u 
6U 

68 J 
3.3 B 
2.3 J 
17 B 
1B 
5 

2420 B 
10 
88 
3B 

32 0 
2.9 B 
88 B 
2B 

0.23 J 
20 B 

982 B 
1.1 J 
SJ 

2450 B 
IB 
4J 
6J 

542000 J 78.OWO6.01 
169 J 78.OWO2-01 
405 J 78.OWO2-01 

1250 78.OWO7-01 
19 24.OWOZ-01 
21 7%.OWO4.3-01 

642000 78.owo4-l-01 
858 J 78.GWO6-Ol 
170 78.ow22.2-ot 
699 7a.ow39.01 

523000 78.owo4.3.01 
2000 J 21.OWOB-01 

37100 24.OWO3.01 
714 7a.ow24.i-01 
3.2 24.OWO6-01 
234 78.OW22-2.01 

67300 78.ow32.3.01 
99.5 ;; 78.OW32-2.01 

5J 7a.owo9.3-oi 
42500 78.OW32-3-01 

7.3 J 7a.ow32-2.01 
1700 78.OWO8-01 
967 J 78.ow22-2.01 

s9 I59 
7 I33 

44 I 48 
59 I59 
52 I59 
9159 , 

59 I59 
46 I S9 
23 159 
58 I59 
59 159 
50 I 59 
59 I59 
57 I59 
24 I52 
31 159 
59 I 59 

41 IS4 

I I 59 

59 I s9 

16 I 59 

ss I 59 

57 I59 
’ I  6y&,ds _. 

10 u 10 u ND ND ND 0 I 54 

. : .  

,  

. . ,  1 I .  
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OPERABLE UNIT NO. 1 -SITES 21,24,78 

SILiLLOW, INTIRMEDIATB AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
RJZMEDIAL INVESTIGATION CT0 - 19177 

MCB CAMP LeJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

ShMPLE NO. 21-0w0c.01 24d3WOI.01 24.GWO2-01 24.GWO3-01 24.OWO4-01 24GW06-01 

UNrrs UG/L UO/L UG/L UGIL UOiL UGIL 

AL- 209000 J 262000 93700 50200 58900 19800 

AN77MONY 7U 3U 3 UJ 3u 4.6 B 3.5 B 
. 

ARSENIC 101 * 10 UJ 2.3 J 4.1 J 116 J 10.1 J 

BARIUM 461 380 . 1120 480 290 159 B 

BERYLLIUM a 38 19 s 28 9 

Ci@fIUM * 10 u su 12 SU SW 5 

’ @imM’ 35200 I 4120 B 2420 B 124000 65600 15lOOO 

CHiOMaf 291 I 296 316 110 153 78 

C@AIiT 60 8U 41 B 66 8U 35 B 

c&j$ ,:, 84 49 52 22 B 31 15 B 

L* gRiji$p.l:~~~ii, i -:.,;,;y 

106000 J 58600 395000 16300 70500 69500 

925 J 89 1w 21.6 23.6 7.4 

FiA0~IuM . t6300 12200 7240 37100 7690 4320 B 

tiGANESE 273 J 117 518 393 66 431 

‘MERbRY 0.23’J 0.23 2.6 0.2 u 0.2 u 3.2 

NICKEL, 123 38 B 140 85 20 u 93 

POTAS@& 11800 12000 7550 15400 6130 3370 B 

SEL@RJM 4.3 D 1.3 J 1.1 J 16.2 J 4.3 J 1 UJ 

SILVER’. 3u ., 3 UJ 15 UJ 3 UJ 3 UJ 3 UJ 

SODIg 15200 6030 11600 19200 5230 7280 

THALLIUM IU 1u 1U 2.4 B lU . IB 

wiiihh4 419 304 408 92 202 a3 
:., ’ ___ 

ZINC % 487 J 118 461 650 80 489 

&&)gr-, 10 u 

. I 
.__ 

..I , ._ 

i 
Pal 

*div 

1 



OPERABLE UNIT NO. 1. SITES 21,24,78 
SIIALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY 
REMEDlAL 1NVESTlGATlON CT0 - 19177 

MCBCAMPLEJEUNE,NORTHCAROLlNA 

TAL METALS AND CYANIDE 

SAMPLE NO. 78.GWO4.1.01 78.GWO4.2-01 78.GWO4.3-01 78-GWOS01 78-dWO6-01 78GW07.01 

UNITS UOh UOh UOIL UGIL UGh UGR, 

fiv 297000 J 286 115 B 23000 J 542000 I 207000 s 

YF?!',q 
7R 7R 7R 7u 7U 7U 

- ARSENIC 18.6 J 2R 118 J s.2 I 26 B 16.2 

BAR&M: 
v,' 

728 519 541 54 B 1200 1250 

BERYLihUM 19 .l B 1B 2B 9 5 

CAD& . 12 5U 21 5u 5u 5tJ 

' 
CALCrIJN 642000 170000 105000 902OOJ 718OJ 18700 J 

cHRoh4KlM 496 J 10 u 50 u 17 J 858 J 400 J 

COBALT 28 B 8U 8U 8U 11 B 20 B 

COPPER 87 48 78 8B 127 53 

IRON 267000 J 32 B 523000 149001 142000 J 96700 J 

LEAD 126 2u 2u 13.1 J 155 I 61.5 J 

. MAONESIUM 25500 880 3210 B 12700 24000 20000 

h4ANOANESE 703 51 591 161 J 184 J 135 s 

MkRCURY 0.73 0.2 u 0.3 0.2 R 1.1 I 0.44 J 

NICKEL 136 20 B 20 u 20 u 86 54 

POTASSIUM 1'8800 21800 11300 4770 B 25600 13200 

k?LhuM 93 .I R 1R 6.4 5.5 B 9.1 
. ..i.. 

SILVER 6UJ 3u IS u 3u 3u 3u 

I .;: i s .;;, . SODIUM 8870 11500 9290 23900 5090 9260 
” :,, ,;.;*, 
THALLIUM 1.2 f 1u 1u 1 UJ 1.1 B I UJ 

.,zmb, f&&im :*. i4. 

591 4 UJ 24 J 28 B 811 406 
' 373 J 71 79J 32 J 223 J 158 J 

c+&;';- 10 u 10 u 10 u IO u 10 u 10 u 

.I: 1‘ 
, 

:.a 

.XLS e 
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OPElUUtE UNIT NO. 1 -SITES 21,24,78 

SHALLOW, INI’ERMEDIATE AND DEEP MOMTORJNG WELLS 
GROUNDWATER DATA AND FREQUENCY SUMMARY 

HLMEDIAL INVESTIGATlON CTO. 19177 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TAL METALS AND CYANIDE 

ALUMINUM 

ANTMONV ’ 

ARSENIC 

BARIUh4 
BERYLLNM 

cADm 

cALc,m 

cHRotdluh4 

COiiALT 
copm(v .: “’ 

&.: j;::;‘; 

Ly 

MAGvpJM 

.WR&I-l~ ,jfyq== ; 
b@KEL 
POTI&JM 
SEid 
SlLi’ER ’ 
SpDlih 
TI-iAuiuM 

VdtiIUM 
ZINC 

CYANJDE 

SAMPLE NO. 

UNITS 

78.GWI3.01 

UOh 

6l800 J 

7u 

3803 

236 

3B 

su 

4040 J 

222 I 

20 B 

IS B 

61800 J 

26.4 J 

11800 

57 I 

0.3 J 

40 

8210 

4.7 B 

3u 

I5000 

1U 

158 

96 J 

10 u 

78~OWl4.01 78-oWl5.01 78~W16.Ol 78.GW17-1.01 78GW17.2dl 

UOh UOIL m/L UGIL UGIL 

103000 J ’ . 205000 J 341000 J 168000 J 541 J 

7R ’ 7R 7R 7R ?R 

18.4 J 4R 19 J 11.6 J 2R 

321 469 s11 261 57 B 

18 48 6 48 1B 

IOU 5V 5U 10 u 5u 

5300 29100 62700 86900 144000 

113 I 215 I 353 J 200 J 10 UJ 

8U 9B 13 B 9B 8U 

33 49 80 40 5B 

’ 49600 J 43300 I 80900 I 48700 J 2120 J 

63 s3 224 81 5.9 

10600 13400 IO800 9940 2570 B 

68 115 150 96 33 

0.38 0.2 u 0.38 0.2 u 0.2 u 

34 D 29 B 61 30 B 20 u 

6460 12000 14000 11600 1630 B 

12.4 J 2.1 J 14.5 J 5UJ 1 UJ 

3UJ 3 UJ 3 UJ 3 UJ 3 UJ 

15400 6410 4120 B 3180 B 9480 

1 UJ II 1.4 J 1J . 1UJ 

122 248 371 289 4u 

31 J 116 J 157 I 98 1 6 UJ 

1ou 10 u 10 u 10 u IO u 
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GPERAULE UNlT NO. I -SITES 21,24,7S 

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS 

GROUNDWATER DATA AND FREQUENCY SUMMARY ’ 

R&MEDIAL INVESTIGATION CT0 - 19177 

MCI) CAMP LWBUNE, NORTH CAROLINA 
TAL METALS AND CYANIDE 

SAMPLE NO. 78.GW23.01 78.0%‘24-I-01 78.GW24-2-01 78.GW243-01 78-GW25-01 78-GW29-01 

UNITS UGh UGh UGIL UC!5 UGIL UG5 

ALtJMrNuM 111000 J l60000 * 1340 304 101000 J 78800 J 

ANTIMONY IR ’ 7R 7R 7R 7R 7R 

ARSENIC 1 7.6 J 100 J 2R 2R 11.4 J 19 1 

JgW” ,’ 230 396 34 B 17 B 119B 1070 

BERYLLIUh4 2B 7 . IB 1U 28 I2 

CADMIUM 5. u 5U 5 5 5U SU 

CALCIUM. I0800 34400 107000 73400 37800 41600 

CHROMIUM 101 J 264 10 10 u 82 1 2J2 J 

COBALT 8B. 39 B 8U 8U 8U 17 B 

COPPER 25 71 68 5B 26 34 

IRON 1 30800 J 1moo 2320 2370 26300 J 12SOOO J 

LEAD .“: 50 152 3.3 2.9 B 30.5 25.5 

MAONESti 7110 11600 I740 D 1500 B 4500 B 21900 

MtUWANESE 87 714 21 41 33 341 

MERCURY 0.3 0.7s 0.2 u 0.2 u 0.2 u 0.2 u 

MCKEL 42 91 20 u 20 u 20 u 123 

POTASSIUM 5450 9090 1050 B 982 B 4950 B 11600 

SELEti 4.4 J 17.6 J 1R 1R 1.6 J 2.5 J 

SILVER .: 3 UJ 3u 3u 3u 3 UJ 3 UJ . 

.SODIuM ,,> : 7450 10800 8350 7050 16400 ’ 21200 

THALLm 1.7 J 1.5 B 1U IU 1.3 J 1 UI 

VANADIUM 108 436 41 4 UJ 144 183 

ZlNC ,rz* < ;‘. 67 J 291 J 11 J 16 J 34 J 330 J 

.CYAMDE ‘2 ;I0 u 10 u IO u 10 u 10 u IO u 
-...-.- ., --_ _.-..___ _ _ 

I : 
.:: 

: , 
. .., 

-, ‘4, . *. 

i 
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OI'EMDLE UNIT NO. t -SITES 21,24,78 
SllAl~tOW.1N'I'RI\MBDlATBIWDDBPI'MONITORINGWtLLS 

GROUNDWATER DATAANDFREQUENCY SUMMARY 
REMEDfAt1NVESTIGATTIONCTO-19177 
MCBCAMPLEJEUNJ&NORTHCAROLlNA 

TALMETALSANDCYANIDE 

AL- 
ANTIMONY 
ARSENIC 
BAIUUh4 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

COBALT 
COPPER 
LRON 
LEAD 
IVlAONESIU?4 
MANGANESE 
MERCURY 
NlcK,EL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

THALLIUh4 
VANADIUh4 
ZINC! 
CYANIDE 

SAM.PLE NO. 

UNITS 

78-clW35-ol 
UOIL 
47100 

3V 
2 UJ 

. 261 
IB 
5u 

7480 
55 

8U 
k5 B 

11800 
13.2 
5680 

57 
0.2 u 
20 u 

6lJO 
3.5 s 

3 UJ 
10300 

1u 
59 

30 
IO u 

78.OW36-01 78-GW37.01 78-GW38-01 78.GW39-01 
VOA. * ml4 UGIL UGIL 

120000 73500 l02000 60000 
20 0 3u 20 u 20 u 
3.1 I 41 33.6 J 4 vi 
152B 123 B 420 256 

2u 2B 4u IU 
SU . 5u 25 U 5u . 

35400 lOfO0 62200 16800 
111 65 201 60 

au au 8U 10 B 
29 22 B 110 699 

21200 18800 67500 28800 
30.2 21.8 41.2 186 
5740 4600B 17500 14300 

62 62 106 84 
0,3 0.2 u 0.2 u 0.52 
24 B 20 u 32 B 32 B 

5820 5990 8180 3840 B 
1.7 3 1.1 J 1.3 J 4.3 J 

3 UJ 3 LJJ 3 UJ 3 Uf 
2450 B 7270 10300 19500 . 

IO 1U 1u 1u 
98 IO6 235 67 
57 58 134 138 
10 u 10 u 10 u 10 u 



OPERABL .ciTNO.5-SITE2 
St~LOWANDDEEPMONJTORtNCWELLS 
CROUNDWATERSTATlSTICAL SUMMARY 

REMBDLjL INVESTI(lM1ONCTO-19174 
MCDCAMPLEJEUNE,NORTHCAROLINA 

TALMETALSANDCYANIDE 

SAMPLENO, 2-GWOI-01 2.GWO2.01 2.GW03.01 2-GW03DW.01 2.GWO4.01 2.GWO5~01 
UNITS WL UGh UGIL UGIL UGh 

AL- 36000 5200 269 16800 4050 
ANTIMONY IO u 10 u 3,5 u 10 u' IO u 

ARSEMC 21.2 2.5 B 1 us 23.6 2.2 B 
BARIUM 52 B 46 B 1420 95 B 100 B 

BERYLLIUM ID 0.5 u 0.5 u 2B 0.5 u 
CADMIUM 7 2.5 u 2.5 u 2.5 u 2.5 u 

CALCIUM 23700 8460 4soooo 11100 2lOOO 
cHRoMnJh4 18 11 16 5u 5l.J 

COBALT 10 B au 4u au 4u 

COPly$ -i 10 B 48 8B SB 3B 
IRdN '" ' IO300 7190 127 28100 12700 
LkD IiS L 3.5 I I.1 UJ 2.7 J 0.5 UJ 
lb4AomgluM >bbU I600 B 75 B 1920 B 4800 B 
Ml@WNESE is 21 2u 21 46 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

Atifj :, 10 u 10 u 10 u 10 u 1ou 
poT*g& . 2560 B 1030 B 187000 12lOB 2130 B 
S~LEiGA 4.2 B 0.5 u 0.5 u 0.5 u 0.5 u 

I.. '2 
SILVER - 15 u 1.5 u 1.5 u 1.5 u 1.5 u 
SODd 4040 B 5490 103000 SS60 10100 

THALLlh4 0.5 u 05 u 0.5 UJ 0.5 u 0.5 u 

VANADIUM 72 10 B 221 89 9B 
.g&,:: ' 146 13 B 9B ICB 6B 

CYANIDE SU 5U 5u 5U 5u 

k.. 
..:” 



OPERADLE UNIT NO. 5 - SITE 2 t 
SIIALLOW AND DEEP MONlTORlNG WELLS’ 
CROUNDWA’CERSTATISTICAL SUMMARY 

REMEDIAL INVJZSTIGATION CT0 - 19174 
MCB CtUdP LEJEIJNE, NORTH CAROLINA 

DISSOLVED METALS 

SAMPLE NO, 2.OWO I D-0 I 2~owo2IJ-a 1 2.OWOJD-0 I 2.OW03DWD.O 1 2.OW04D.01 2dWOSD.01 

UNITS UOh UOIL UCJIL UGII. UOIL 

ALuMrNuh4 1930 66 B a9 B 60 B 1990 

ANllMONY IOU 10 u 3.5 UJ IO u 10 u 

ARSENIC 2.2 D 1U 1 UJ 6.1 B 1U 

BARIUM 42 B 25 B 1400 64 B 98 B 

BERYLLIUM 18 0,s u 0.5 u 0.5 u 1B 

CADMIUM 2.5 u 2.5 u . 2.5 u 2.5 u 2.5 ,LJ 

CALCIUM 24400 7100 441000 11300 21800 
CI-IftOMIUM < 5u 5U 11 5U 5U 

COBALT 4u 4u 4u 4u 4u 

COPPER 48 2B 6B 9B 4B 

” IRON 2S60 2170 10 u 2720 7400 

jJ& 4 .i ‘i 2.1 J 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 
lo 

MAONESIUM 5220 1030 B 26 B 1840 B 4900 B 

( T h4ANQANESE 51 4.s u 1U 17 46 

'lL4HiCuRY 0.1 u 0.1 u 0.1 u 0.1 u O.lU 

MCtiL . .. IOU 10 u 10 u 10 u 1ou 

.- ’ POli%&wJM 2140 B 589 B 188000 1130 B 2170 B 

SELiiNluM 0.5 u 0.5 u 03 u 0.5 u 0.5 u 

SlLtiti 1.5 u 1.s u 1.5 u 1.5 u 1.5 u 

‘SODIUM 2 3S90 B 5400 103000 5710 9970 

?HALLnJM 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

VANbUM ‘2U 2u 2u 211 2u 

ZINC 28 3u 3u 8B 9B 

.t CYiNiis 
. *., . . I. ‘1 . . 

a 

’ \ 

(;i ifI Ii 
WlD.XLS 



SURF’ACE WATER . . . 



Sample ID: 6-BHOl-SW56B 

t 

1210 
17.2 UJ 

3 v  
13.4 JB 
0.3 v  
1.9 VJ 

612 B 
3.6 U 

2 u 
3.2 UJ 
10 u 

958 
1 u 

588 B 
6.5 B 

0.04 v  
7.9 UJ 
117 UJ 

5 u 
2 VJ 

4680 B 
2 UJ 

1.8 UJ 
4.5 u 

BASE BACKGROUND 
SURFACE WATER 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TAL INORGANICS 

6.BHOl-SW-06M 6-BH02-SW-06M 6-WCOl-SW-06B 

ALUMINUM 
ANTlMONY 
ARSENIC 
BN~1VM 
BERYtttVM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANlDE 
IRON 
LEAD 
MAONESIUhi 

MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 

’ vANADlml 
ZINC 

1230 
14 u 
3 u 

14 JB 
0.3 v  
2.6 UJ 
600 B 
3.6 U 

2 u 
3 UJ 

10 u 
818 

1 u 
612 B 
6.2 B 

0.05 v  
7.9 UJ 
146 UJ 

s u 
2 VJ 

4850 B 
2 UJ 

1.8 UJ 
4.9 u 

868 
14 ‘U 
3 UJ 

2S.1 JB 
0.3 u 
1.9 u 

16100 
7 u 
3 UJ 
7 UJ 

10 u 
921 

3 u 
1010 B 

14 JB 
0.04 u 

7.9 u 
685 B 

5 u 
4 VJ 

5250 
2 UJ 
2JB 

13.1 u 

1350 
14 u 
3 UJ 

16 JB 
0.3 u 
1.9 u 

3640 B 
3.6 UJ 

2 u 
1.9 u 
10 u 

1050 
2.3 JB 

632 B 
9 UJ 

0.04 u 
7.9 UJ 

376 B 
5 UJ 
2 VJ 

3930 .B 
2 u 

3.3 JB 
8,7 U 

6.WCOl-SW-06M 

1220 
14 u 
3 VJ 

16.2 JB 
0.3 3 
1.9 u 

3670 B 
3.6 UJ 

2 u 
1.9 v  
10 u 

941 
1.9 JB 

639 B 
8.9 VJ 

0.04 u 
7.9 UJ 

341 B 
5 UJ 
2 VJ 

3980 B 
2 UJ 

1.9 JB 
7.6 U 

6-WCO2-SW-06B 6-WCO3.SW-06B 

633 
16.2 UJ 

2 u 
19.3 B 
0.3 u 
1.9 u 

9990 
3.6 U 

2 u 
1.9 u 
10 UJ 

844 
1.2 B 

1110 B 
8.8 B 

0.07 u 
1.9 u 

604 B 
5 u 

3.8 UJ 
7790 

2 UJ 
2.1 JB 
7.5 u 

747 
49 u 
2 u 

21 u 
1 u 
3 u 

9360 
5 u 
6 U 
4 u 

10 u 
849 

5 
916 B 
9.8 JB 
0.2 u 
17 u 

610 B . 
5 u 

10 u 
6240 

2 UJ 
5 u 

7.4 u 

Concentratioru p&ted in micrograms per liter (l-JO/L)’ 



G: 
.:’ 

. 

,..-. 

AuJh4RwM 
ANTIMONY . 
ARSENIC 
BARIUM 
BIXYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
h4AGNESlUM 
MANGANESE 

. MERCURY 
NICKEL. 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLRJM 
VANADRJM 
ZINC 

Sample ID: 6-WC03-SW-06M 

633 
49 u 
2 u 

21 u 
I u 
3 u 

8890 
5 u 
6 U 
4 u 

10 u 
756 

5 
883 B 
8.2 JB 
0.2 u 

.I7 u 
603 B 

5 u 
10 u 

6100 
2 UJ 
s u 

10.4 u 

BASE BACKGROUND 
SURFACE WATER 

MCB, CAMP LETEVNE, NORTH CAROLINA 

6-WC03-SW-312M 

676 
49 u 

2 u 
21 u 

I u 
3 u 

9430 
5 u 
6 U 

129 
10 u 

830 
10.4 
936 B 
9.2 JB 

0.52 
1380 
640 B 

5 u 
to u 

6500 
2 UJ 
5 u 

111 

Concentrations prbcnted in microgramb per liter (UG/L)’ 

B 
8, 

I llii 

TAL INORGANICS 

41.TGSWO6 

390.0 
7.60 U 
2.90 U 
23.6 

0.760 U 
3.19 u 

18900.0 
8.31 U 
16.0 U 
16.3 U 
NZ 

1460.0 
1.40 

1620.0 
25.7 

0.171 u 
17.4 u 

2210 
1.60 UJ 
1.60 U 

15000 
3.00 u 
20.4 U 
21.4 

41.UN-SW01 

447.0 J 
7.60 U 
2.20 u 
23.3 

0.760 U 
3.19 u 

41600.0 
8.31 U 
16.0 U 
16.3 U 
NZ 

1300.0 J 
1.85 

1770.0 
17.5 

0.182 UJ 
28.8 U 
1860 
1.60 UJ 
1.60 U 

22100 
3.00 u 
20.4 U 
24.9 

41.NE-SW05 

178.0 
7.60 U 
2.90 u 
27.2 

0.760 U 
3.19 u 

40300.0 
8.31 U 
16.0 U 
16.3 U 
NZ 

469.0 
1.17 

2410.0 
40.0 

0.160 U 
17.4 u 

1620 
1.60 UJ 
1.60 U 

12300 
3.00 u 
20.4 U 
33.2 

I-oc-SW0 1 69-UTl-SW-06 

556 
7 
2 

18 

5 
22900 

10 
8 
4 

NZ 
413 

2 
1960 

24 
0.2 
20 

809 

3 
6190 

1 
4 

23 

1110 
U 49 u 
U 3 u 
B 23 B 
U 1 u 
U 3JB 

1380 B 
U 5 u 
U 8 JB 
B 7 JB 

10 u 
1000 

U 2 B 
B 846 B 

9 JB 
U 0.2 u 
U 17 u 
B 385 B 
U 5 u 

UJ 10 u 
4790 JB 

U 2 UJ 
U 10 JB 

UJ 18 B 

c ci, 



ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAONESlUM 

MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLRJM 
VANADIUM 
ZINC 

BASE BACKGROUND 
SURFACE WATER 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TAL INORGANICS 

Minumum Maximum 

wm (ww 

178 1350 
ND ND 
ND ND 
13.4 27.2 

ND ND 
3 3 

600 41600 

ND ND 
8 8 

4 129 

ND ND 
413 1460 
1.17.' 10.4 

58s 2410 

6.2 40 

0.52 0.52 

1380" 1380 

341 2210 

ND ND 
ND ND 

3930 22100 
ND ND 
1.9 10 
18 111 

Average 

owm 

803.4 

NA 
NA 
17.9 

NA 
1.5 

13383.7 
NA 
3.7 

12.7 

NA 
900.6 

2.6 

1138.0 
13.4 
0.1 

105.1 
776.8 

NA 
NA 

7835.7 

NA 
4.4 

18.0 

Qualifitm have been removed per Baker’s standards. 
Qualiim U and UJ have been given one-halfthe detection value. 
Qualiim J, NJ, and B have been removed with no detection value change. 



SEDIMENT 



,’ 
‘) 

- “( 
) 

ALuMlNuh4 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
GtLClUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAONESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSKJM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Sample ID: 2-OCSDOl-06 

8680 
R 

0.56 UJ 
30.5 B 
0.85 B 

1.4 u 
6320 

9.9 
2.3 u 
1.S B 

842 
8.8 

322 B 
4.8 

0.14 u 
5.6 U 

229 B 
1.7 J 

0.85 UJ 
86.2 B 
0.31 J 
6.8 B 

18.9 

BASE BACKGROUND 1 
SEDIMENT 

MCB, CAMP LRJEUNE, NORTH CAROLINA 
TAL INORGANICS 

2-OCSDOl-612 

9090 
R 

OS7 UJ 
30 B 

0.86 B 
1.4 u 

6180 
10 

2.3 U 
0.86 B 
845 

8 
307 B 
s.7 

0.14 u 
5.7 u 

237 B 
2.1 J 

0.86 UJ 
78.9 B 
0.29 J 

6.6 B 
18.9 

Concentrations presented ip milligrams per kilogram (mhg). 

6.BHOI-SD-612B 

6760 
4.7 UJ 

1U 
9.7 JB 

0.13 B 
0.51 UJ 
59.3 u 
s.l 

0.53 u 
3.2 JB 

765 
8.9 
128 B 
4.9 

0.05 u 
2.1 UJ 
125 B 
I.7 UJ 

0.53 UJ 
3S.S UJ 
0.69 U 

5.7 B 
2.1 u 

6.BHOl-SD-612M 

7790 
5.9 u 
1.1 u 

14.4 B 
0.17 B 
0.8 UJ 

82.8 U 
4.7 

0.84 U 
10.1 JB 

lS90 
12.3 

~ 160B 
6B 

0.0s u 
3.3 UJ 
163 B 
1.9 u 

0.84 US 
42.8 UJ 
0.76 U 
6.5 B 
1.4 u 

6.BHOl-SD-6B 

5610 
4.9 UJ 
1.1 u 
8.5 UJ 

0.14 B 
0.86 UJ 
61.9 U 

4.9 
0.55 u 

4.2 JB 
638 
11.3 
103 B 
4.7 

0.05 u 
2.2 UJ 
122 B 
1.8 UJ 

0.ss.w 
41.5 UJ 
0.73 u 
4.8 B 
1.6 U 

6.BHO 1 -SD-CM 

6360 
4.8 U 

0.93 u 
9.9. JB 
0.1 u 

0.65 UJ 
70.2 U 
3.6 

0.69 U 
6.2 JB 

9S6 
10.2 
130 B 
4.9 B 

0.04 UJ 
2.7 UJ 
140 B 
1.6 UJ 

0.69 US 
39.4 UJ 
0.62 U 
4.9 B 
1.8 U 

6-BH02-SD-06M 

3010 
3.8 U 

0.77 u 
12.5 B 
0.08 U 
0.54 JB 
1410 

3.3 u 
‘1.1 UJ 
2.5 UJ 

1240 
6.9 

17.9 B 
4.4 J 

0.03 u 
2.7 UJ 

76.8 UJ 
1.3 u 

0.82 UJ 
25.4 UJ 
0.51 u 
3.3 JB 
12 



:-. 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARlUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGAkSE 
MBRCURY 
NICKEL 
POTASSlUlvl 
SELENlUM 
SlLVBR 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

BASE BACKGROUND 
SEDIMBNT 

MCB, CAMP LEJEUff E., NORTH CAROLINA 
TAL INORGANICS 

Sample ID: 6.BH02-SDdl2M 6-WCOl.SD-O6B 6-WCOl-SDdl2B 6.WC02.SD-06B 6-WC02-SD-6128 6-WC03-SD-06B 6-WC03-SD-06M 

7780 
4.6 U 
1.6 JB 
30 B 

0.33 B 
1.3 JB 

3890 
9.9 
26UJ 
2.3 UJ 

3150 
8.9 
187 B 
8.6 J 

0.07 u 
7.2 UJ 
151 u 
2.9 
1.3 UJ 

39.9 UJ 
0.65 UJ 
14.1 B 
12.6 

2090 J 
3.3 u 
1.2 JB 
5.2 JB 

0.07 u 
0.45 u 
329 B 

3 UJ 
0.48 U 
0.86 UJ 
724 J 
9.7 J 

50.5 B 
2.4 UJ 

0.03 u 
1.9 UJ 

92.1 B 
1.4 UJ 

0.48 UJ 
38.3 UJ 
0.55 u 

5.7 B 
3.1 u 

Concentrations presented in milligrams per kilogram (rn8/&. 

2510 
3.1 u 

0.73 UJ 
15.3 B 
0.07 u 
0.42 U 
1060 B 

2.5 UJ 
0.44 u 
0.64 UJ 
1430 J 

2.3 J 
57 B 
4.7 J 

0.04 u 
1.8 UJ 

98.1 B 
1.2 UJ 

0.44 UJ 
27 UJ 

0.49 u 
4.4’ B 
3.1 u 

6540 J 
3.1 u 

0.81 u 
19.6 JB 
0.26 U 
0.42 U 
1090 JB 

4.2 
0.6 JB 

0.43 JB 
1200 J 

4.8 J 
372 JB 
8.8 

0.08 u 
1.7 UJ 

145 B 

1U 

0.52 UJ 
491 JB 
0.4 UJ 
5.8 B 
1.6 U 

5390 J 
4.1 u 

0.64 U 
23.7 JB 
0.33 u 
0.74 UJ 
1790 J 

3.4 

0.87 JB 

0.62 JB 
1570 J 

4.8 J 

356 El 

6.5 

0.06 U 

2.8 El 

97 u 

1.3 u 

1.2 UJ 
469 JB 
0.5 UJ 

?B 
2.4 U 

6480 J 
6.8 UJ 

1.4 UJ 

15.8 JB 

0.27 U 
1.2 UJ 

2850 J 

6.2 

0.94 u 

5.8 JB 

6870 J 

9J 

440 JB 

9.7 
0.11 u 

3.7 UJ 

220 B 

2.7 U 
1.5 UJ 

277 UJ 

1.1 UJ 

11.6 B 

16.3 U 

4780 J 

3.4 u 

0.82 UJ 

37.1 JB 

0.32 U 

0.46 U 

22200 J 

6.4 

1.3 JB 

53200 

6940 J 

314 J 

852 JB 
23 

0.06 U 

1.9 UJ 

360 B 

1 UJ 

7.3 

489 JB 

0.4 UJ 

9.1 B 

926 



ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CAtclUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANOANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANALXUh4 

ZINC 

I 

Sample ID: 6-WC03.SD-612B 

7040 J 
6.8 U 
1.3 JB 

25.2 JB 
0.26 U 
0.92 U 

4500 J 
8.3 

0.97 u 
79.6 

6050 J 
10.3 J 
333 JB 
8.3 

0.11 u 
3.8 UJ 

457 B 
2.3 If 
1.3 us 

382 UJ 
0.93 UJ 
15.7 B 
12.3 U 

41.UI-hSDO1-06 

. . I 
1 

BASE BACKGROUND 
SEDIMENT 

MCB, CAMP LEJEUNE, NORTH CAROLINA 
TAL UVORGANICS 

1720.0 
2.15 U 

0.789 U 
5.24 

0.351 u 
0.639 U 

1250.0 
4.81 U 
2.65 U 
4.41 u 

924.0 J 
13.8 J 
62-S 
2.94 

0.068 u 
5.97 

136.0 U 
0.688 u 
0.435 u 

73.6 J 
1.25 U 
4.52 U 
10.5 u 

Concentmtions presented in milligrama per kilogram (m&8), 

2780.0 
2.09 U 

0.768 U 
7.66 

0.342 U 
0.622 U 

1660.0 
3.18 U 
2.58 U 
4.29 u 

1160.0 J 
12.6 J 
59.4 
2.67 

0.066 u 
3.79 

132.0 U 
0.670 U 
0.424 U 
49.3 UJ 
1.22 u 
4.40 u 
15.2 U 

4l.NE-SDOS-06 

437 J 
I,91 u 

0.542 U 
3.2 U 

.0.196 U 
0.823 U 

314 J 
2.42 J 
4.13 u 
4.21 U 
354 J 
1.94 
21.5 
1.96 J 

0.064 U 
7.4 u 
197 u 

0.387 UJ 
0.413 UJ 

95 u 
0.748 UJ 
5.26 U 

7.41 u 

41-NE-SDOS-612 

351 1 
1.88 u 

0.532 U 
3.14 u 

0.193 u 
0.809 U 

216 J 
2.11 UJ 
4.06 U 
4.13 u 
262 J 

2.19 
18.2 U 
1.79 UJ 

0.063 U 
7.3 u 
193 u 

0.38 UJ 
0.406 UJ 

117 
0.735 UJ 
5.17 u 
13.6 

” ’ I,, 

) 

4 1 -TC-SD06-06 

~ 2580.0 J 
2.28 U 

0.702 
13.5 

0.234 U 
0.982 U 

1090.0 J 
3.42 J 

4.92 u 

5.02 u 
2840.0 J 

18.7 
99.8 
8.72 J 

0.077 u 
8.90 U 

235.0 U 
0.462 UJ 

0.492 UJ 

347.0 
0.892 UJ 
6.28 U 
18.0 



ALUMINUM 
ANTlMONY 
ARSENIC 

BARlUM 

BERYLLWM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

Concentrations presented in milligrams per kilogram (m&). 

BASE BACKGROUND 
I 

SEDIMENT 
MCB, CAMP LKJKUNE, NORTH CAROLINA 

TAL INORGANICS 

Sample ID: 410TGSD06612 

6600.0 J 

2.11 u 

0.864 

25.3 

0.377 

0.909 u 

1230.0 J 

8.72 J 

4.56 U 

4.64 U 

6030.0 J 

13.6 

235.0 

13.7 J 

0.071 u 

8.20 U 

381.0 

0.862 J 

0.456 UJ 

105.0 u 

0.826 UJ 

12.7 

19.9 

69.UTl-SD-06 

1240 

9.4 u 

0.62 U 

4u 

0.19 u 

0.58 u 

264 B 

3.3 

1.2 UJ 

1.5 UJ 

3530 

1 

48.9 B 

2.9 J 

0.11 u 

3.3 u 

81.1 B 

1u 

1.9 u 

122 JB 

0.42 UJ 

4 UJ 

4.4 u 



ALuMlNuM 
ANTlMONY 
ARSENIC 

BARIUM 
BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMlUM 
COBALT 
COPPER 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 
SELENIUM 

SILVER 

SODIUM 

THALLIUM 
VANADIUM 

ZINC 

BASE BACKGROUND 

SEDIMENT 
I&B CAh@ LEJEUNE, NORW, CAROLINA 

TAL INORGANICS 

Minimum Maximum 

OwYb) OWW 

351 9090 

ND ND 

0.702 1.6 
5.2 37.1 
0.13 0.86 

0.54 1.3 

216 22200 
2.42 10 

0.6 1.3 
0.43 53200 
262 6940 

1 314 
21.5 852 

1.96 23 . 

ND ND 

2.8 5.97 
81.1 457 
0.862 2.9 

7.3 7.3 

73.6 491 
0.29 0.31 
3.3 15.7 

12 926 

Average 

OWW 

4800.8 
NA 

0.6 

15.5 

0.2 

0.4 

2626.4 

4.7 
1.0 

2424.1 

2268.6 
22.5 

200.5 
6.4 

NA 

2.4 
157.2 

0.9 

0.7 
130.6 

0.4 
6.3 

49.2 

Qualifiers have been removed per Baker’s standards. 
Qualifiers U and UJ have been given one-half the detection limit. 
Qualifiers J, NJ, and B have been Temoved with no detection value change. 
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APPENDIX 0 
SHOWER INHALATICiN MODEL 

INHALATION OF CONTAMINANTS VOLATILIZED FROM SHOWER WATER 

In the model developed by Foster and Chrostowski (1986), inhalation exposures to volatile organic chemicals 
(VOCs) while showering are modeled by estimating the rate of chemical releases into the air (generation rate), 
the buildup of VOCs in the shower room air while the shower is on, and the decay of VOCs in the shower room 
air after the shower is turned off, and the quantity of airborne VOCs inhaled while the shower is both on and off. 

. 

Estimation of the rate of VOC release into the air is based upon Liss and Slater’s (1974) adaptation of the two- 
film gas-liquid mass transfer theory. The two-film boundary theory provides the basis for estimating the overall 
mass transfer coefficient (KJ for each VOC of interest, according to the following equation: 

K,=(l/k,+RT/HkJ-' (1) 

where, 
KL = overall mass transfer coefficient (centimeter per hour [cm/h@, 

H’ = Henry’s law constant (atm-m3/mol-K), 

RT = 2.4~10‘~ atm-d/mole (gas constant of 8.2~13 
absolute temperature of 293 K), 

a&r- /mole-K times 

kg = gas-filmmass transfer coefficient (cm/hr), and 

k, = liquid-film mass transfer coefficient (cm/In). 

Equation 1 describes the mass transfer rate of a compound at an air-water interface where diffusion may be 
limited by both liquid- and gas-phase resistances. 

Typical values of k, (20 cm/In) and k, (3,000 cm/hr), which have been measured for CO, and H,O, respectiveiy, 
may be used to estimate VOC-specific values for these parameters (Liss and Slater, 1974): 

k~(VOC)=kg(H,0(18/MW,,,)0.5 (2) 

k,(VOC) =k,(CO, (44/MT17~~,)~.~ (3) 

where, . 

Mw = molecular weight (g/mol). 



The mass transfer coefficient, Kb is adjusted to the shower water temperature, T,, according to a semi-empirical 
equation developed to estimate the effect of temperature on oxygen mass-transfer rate (O’Connor and Dobbins, 
1956): 

where, 

$L = adjusted overall mass transfer coefficient (cm/hr), 
T, = calibration water temperature of KL (K), 
T, = shower water temperature (K), 
pl = water viscosity at T, (cp), and 
ps = water viscosity at T, (cp). 

The concentration leaving the shower droplet, C,, is obtained from an integrated rate equation based on a mass- 
balance approach: 

Cwd=Cwo ( 1 -exp [ -KaLts/60dl 1 (5) 

where, 

c = w-3 concentration leaving shower droplet after time t, @g/e), 
c, = shower water concentration (pg/Q, 

= 
ts = 

shower droplet diameter (mm), and 
shower droplet drop time (set). 

The term &/60d combines both the rate transfer and the available interfacial area across which volatilization 
can occur. The value 1/60d equals the specific inter-facial area, 6/d, for a special shower droplet of diameter “d” 
multiplied by conversion factors @r/3,600 set and 10 mm/cm). 

The VOC generation rate in the shower room, S, can then be calcuiated by the equation: 

S=Cwd(Fr)/SV 

where, 

(6) 

= 

;lx = 
sv = 

indoor VOC generation rate (ug/m3-min), 
shower water flow rate (liter/mm), and 
shower room air volume (m’). 

A simple one-box indoor air pollution model was used to estimate VOC air concentrations in the shower room. 
This model can be expressed as a differential equation describing the rate of change of the indoor pollutant 
concentration with time: 

2 



=-- 
dCa/dt=RCa+S (7) 

where, 
c, = indoor VOC air concentration (pg/m’, and 
R = air exchange rate (mix?). 

When Equation 7 is integrated, the time-dependent indoor concentration can be estimated as follows: 

Ca(t)=(S/R) (1-exp[-Rt])for t = DS 

and 

Ca(t)=(S/R) (exp[RDs]-l)exp(-Rt]) t > Ds 

where, 

C,(t) = indoor air VOC concentration at time t (pgfm*), 
D, = shower duration @in), and 
t = time (mm). 

The inhalation exposure per shower can then be calculated according to the equation: 

E inh=[VR/ (BW) (lo61 l!;'CaWdt 

where, 

E, = 
VR = 
BW = 
D, = 

inhalation exposure per shower (mg/kg/shower), 
ventilation rate (liter/mm), 
body weight (kg), and 
total duration in shower room (min.) 

This equation can be solved as: 

Ei,h=(VR) (57/i (BW) (R) (lo61 1 [D, - l/R + exp(-RDS)/Rl 

for the duration of the shower, and as 

Einh=UW (S)/[ (JW (R) (lo61 3 x ( lDs+ 
exp ( -RDt) 

1 - 
kxp [R(Ds-Dtl 

) R R 

for both the duration of the shower and the duration in the room after the shower is turned off 

Assuming that an individual showers daily, E, is then equivalent to the chronic daily intake. 

3 



Table Q- 1 lists the input parameters to the shower model. 

Molecular weights and Henry’s Law constants for the contaminants of potential concern are provided in Section 
6.0 of this report in Table 6-l and AppendiX T, the CD1 calculation spreadsheets. 

4 
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TABLE Q-l 

PARAMmEqpsED IN TEE c ALCUI,ATION OF SHOWER DOSE 

Total duration in shower room, D, 

Body weight, BW (Child) 

--. 



APPENDIX Q 

CALCULATION OF PERMEABILITY CONSTANTS 

Chemical-specific permeability constants (FCs or kJ were calculated using the following 
equation. (Reference: USEPA, 1992) 

Log kp = -2.72 -i- 0.71 log k, - 0.0061 MM’ 

Where, 

& = permeability constant (cm/h) 
k, = octanolhater coefficient (unitkss) 
MW = molecular weight (g/mole) 

!’ 





APPENDIX R 
LEAD UBK MODEL 

Lead exposure at the project site was evaluated using USEPA’s lead UBK model. This model incorporates 
exposure from six different media (air, soil, drinking water, diet, indoor dust, and paint) to estimate blood lead 
levels in infants and young children. The lead UBK model addresses the lowest age groups because children are 
exceptionally sensitive to the adverse effects of lead. Factors contributing to this sensitivity include: 1) an 
apparent intrinsic sensitivity of developing organ systems, 2) behavioral traits that result in increased contact with 
dust and soil, 3) certain physiological factors that result in greater deposition of lead in the respiratory tract and 
higher absorption rate from the gastrointestinal tract in children, and 4) sufficient transplacental transfer of lead 
to result in a fetal burden (USEPA, 1990). In contrast to typical exposure estimation techniques, the UBK model 
predicts blood lead levels in younger children. 

The UBK model is flexible in that the user can apply site-specific exposure parameters to estimate blood lead 
levels. In evaluating exposure at the project site, it was assumed that infants and younger children are exposed 
to lead in soil, drinking water, diet, air, and indoor dust. The following is a discussion of lead exposure via these 
five pathways and a description of the exposure parameters used for each pathway. 

Soil and Indoor Dust 

- 

Soil concentrations of lead at the site were entered into the UE3K model to establish the soil and indoor dust 
contribution to blood lead levels. The UBK model assumes that infants and younger children ingestion both soil 
and indoor dust that is contaminated with lead. For the site, the maximum concentration of lead in soil were 
modeled. These values are presented in Appendix H. The following section discusses the exposure parameters 
used in estimating the blood lead levels Corn soil and indoor dust exposure. 

The UBK model estimates the indoor lead dust concentration as a percentage of the outdoor soil lead 
concentration A conversion factor of 0.28 is used in the model for establishing the indoor lead dust concentration 
from an outdoor soil source. This value is derived from a study by Davis et al. (1990) where they identified a 
0.28 dust/soil ration for aluminum and silicon. Because site-specific data are not available for the site, the default 
factor of 0.28 was utilized. The model also distributes the infant and young child’s exposure between the soil and 
indoor dust. This soil/dust ingestion weighting factor is dependent on the amount of time spent indoors and 
outdoors. It is expected that the amount of time spent indoors is greater than the amount of time spent outdoors 
for infants and younger children (USEPA, 1990). As a result, the USEPA has selected a default value of 45 (i.e., 
45% of lead intake from soil and dust is derived from ingestion of soil, 55% Corn ingestion of indoor dust). 

Soil ingestion rates for the various age groups are required in the prediction of blood lead levels, The default 
values in Version 0.4 UBK model are 100 mg/day for each of the age groups. These values are unrealistic in that 
they assume a relatively high ingestion rate for the lower age groups (e.g., O-l and l-2 yr.). As a result, the 
ingestion rate of 100 mg/day, especially in the lower age groups (O-2 years), is not representative for the site. 
USEPA’s Exposure Factors Handbook (USEPA, 1989) presents values for soil ingestion for the various age 
groups. In particular, soil ingestion values that represent an intermediate tendency to ingest soil are presented. 
These values are more representative of the exposure at the site and were used in calculating the blood lead levels. 
Table R- 1 presents the values for each of the age groups. 



Drinking Water 

Typically, the UBK model assumes that infants and younger children will be exposed to lead via consumption 
of drinking water at their place of residence. it was assumed that the younger children and infants will be exposed 
via direct ingestion of the groundwater at their place of residence. An ingestion rate of 1 L/day, which is 
consistent with the groundwater pathway, was used in estimating the blood lead contribution of surface water. 
Both the FWE and average groundwater concentrations were used in estimating an overall blood lead level. 

w= 

Diet 

In creating the UBK model, the USEPA assumed a dietary contribution of lead based on Food and Drug 
Administration Market Basket Surveys and analysis of food lead content (USEPA, 1990). As a result , the 
default exposure parameters do not vary based on medium-specific concentrations (i.e., air, soil, water) at the site. 
The rationale is that foods are harvested from geographically diverse regions of the country and, for the most part, 
are not produced locally. Consequently, the lead concentrations in the food are not related to the lead levels in 
the local media. The default values supplied in the UBK model were used in estimating the blood lead 
contributions from dietary intake. 

Air 

Generation of wind blown dust is expected to occur to some extent at the project site. The modelled air 
concentrations were used as input parameters for the UBK model. These values were used in estimating the blood 
lead contribution of the air pathway at the project site. The indoor air concentration was calculated as a portion 
of the outdoor lead level. A default conversion factor of 0.3 was applied to the outdoor concentration to derive 
an indoor air lead level. Default values also were used for the amount of time spent indoors versus outdoors and 
the daily breathing volumes for each of the age groups. -d 

2 



TABLE R-l 

- - 

UF3K SOIL INGESTION RATES 

AGE 
(Years) 

o-1 

SOIL INGESTION RATES (mghlay) 

Default UI3K Site Specific 
Values Values * 

100 0 

l-2 100 50 

2-3 100 200 

3-4 100 200 

4-5 100 50 

5-6 100 10 

* Intermediate tendence ingestion rate values from the Exposure 
Factors Handbook (USEPA, 1989). 
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ex 
z- INTRODUCTION 

As part of the review of available site information for use in a risk assessment (RA) and feasibility 
study (FS), a conceptual evaluation model has been formulated for the sites. Originally developed 
to assist in planning site activities for the remedial investigation (RI), the conceptual site model also 
can be used to’ identify the key elements in a risk assessment, such as: potential exposure pathways, 
exposure points and data needs. 

As part of the RA, a conceptual evaluation model has been developed for Operable Unit (OU) No; 6, 
which includes sites 36,43,44,54 and 86. The conceptual models briefly describe each site and 
present potential sources of contamination, constituents present at the site, potentially contaminated 
media, constituent migration routes, potential receptors and exposure pathways. Ecological 
receptors are addressed in the conceptual evaluation model for ecological risk assessment. The 
model was developed in accordance with the guidance provided in USEPA Data Oualitv Obiectives 
for Remedial Resnonse Activities’Development Process (USEPA, 1987). 

APPROACH 

For the baseline human health risk assessment, both current and future land use exposure scenarios 
will be assumed for each site. A reasonable maximum exposure @ME) case scenario (i.e., worst 
case or upper bound risk estimate) will be utilized in the assessments. Consequently, the exposure 
scenarios presented will include RME assumptions for the input parameters in the exposure dose 
equations. Table 1 is a summary of these values. 

- . .._ 

The baseline risk assessment for each site will be conducted in concordance with the United States . . Environmental Protection Agency (USEPA) documents: R&&Assessment Gurdaw for SuneM . . 
Human Health Evaluation Manual. Part A (USEPA, 1989) and R3 

The documents to be used in the assessment include, but are not limited Guidance (USEPA, 1992). . . to the following references: Risk Assessment Guidance for Super&d. Developm nt of Rusk-based 
Preliminarv Remediation Goals. Part B (USEPA, 1991); “Human Health Eviuation Manual, 
Supplemental Guidance: Standard Default Exposure Factors” (USEPA, 1991); Exposure Factors 

. -- . . . 
Handbook (USEPA, 1989); v Pnncrples and Bpplrcattons. Interim 
Report (USEPA, 1992); and S 1988). uDerfund (USEPA, X _ 

Toxicity values will be obtained from USEPA’s Integrated Risk Information.System (IRIS, 1995), 
the Health Effects Assessment Summary Tables (HEAST, 1994), and provisional or recommended 
USEPA toxicity values (i.e., values provided by the USEPA Environmental Criteria and Assessment 
Offrce @XAO]), in accordance with Region IV and North Carolina Department of Environmental . 
Health and Natural Resources (NCDEHNR) recommendations. 

A mathematical model will be used to estimate exposure point concentrations. To estimate exposure 
from the inhalation of volatile contaminants in groundwater while showering, the “Integrated 
Household Exposure Model for Use of Tap Water Contaminated with Volatile Organic Chemicals” 
developed by S.A. Foster and P.C. Chrostowski will be applied. To evaluate the health effects of 
lead, the USEPA lead uptake/biokinetic model will be used. 

The acceptable cancer risk range, as stipulated by the USEPA, is lx104to 1x10”. Cancer risks that 
fall above the upper end of this risk range will be considered unacceptable as protective of human 
health. The total noncarcinogenic acceptable risk level is a hazard index (HI) less than or equal to 

1 



1 .O. This value depicts a level at or below which adverse systemic effects are not expected to occur 
in the exposed population. 

_- 

SITE 36 - CAMP GEIGER AREA DUMP 

The Camp Geiger Area Dump (Site 36) is located approximately 1,000 feet east of Camp Geiger and 
500 feet west ofthe New River, adjacent to the Camp Geiger Sewage Treatment Plant (SIP). Camp 
Geiger is situated in the northwestern portion of MCB Camp Lejeune, approximately 3 miles 
southweSt of Jacksonville, North Carolina. 

During an initial assessment of potential sites at MCB Camp Lejeune, Site 36 was estimated to be 
approximately 1.5 acres in size. Based upon a review of aerial photographs and observations 
recorded during the RI scoping site visit, however, the size of the site was adjusted to include nearly 
20 acres. The site is comprised primarily of open fields-and wooded areas with dense understory. 
A gravel road bisects the site and provides access to Jack’s Point Recreation Area, located 
approximately one-quarter mile.east of the study area. The site is bordered to the north by Brinson 
Creek, to the east by woods, to the south by an unnamed tributary to the New River, and to the west 
by an improved (i.e., coarse gravel) road. Further to the west of the improved road lies an 
abandoned railroad right-of-way, once part of the Seaboard Coastline Railroad. 

Background 

From the late 1940s to the late 195Os, Site 36 was used for t&disposal of municipal wastes and 
mixed industrial wastes, including garbage, waste oils, solvents, and hydraulic fluidsfrom the air 
station. Disposal records indicate that all waste solvents and oils were burned at this site. Previous 2 
investigations have indicated that most of this material was initially burned and then buried. -w 

However, unburned material was also reportedly buried. 

According to interviews conducted by Water and Air Research, Inc. (WAR) during the Initial 
Assessment Study (IAS), less than five percent of all waste hydrocarbon material generated at the 
air station was disposed of at Site 36. The remaining waste oil was reportedly used for dust control 
on roads or went directly into storm drains (WAR, 1983). 

During a site visit conducted in March, 1994, scattered debris (i.e., trees, glass, and metal) , buried 
wire, and general litter was noted on-site. In addition, a few partially buried containers and 55- 
gallon drums and several mounds of construction debris were located in a swampy area southwest 
of the former dump. Fifty-five gallon drums containing unidentifiable material and 5-gallon pails 
labeled with ‘talkaline material” and “lubrication oil” were found south of the area where the 
unnamed tributary crosses the main access road. 

A site investigation was performed by Water and Air Research, Inc. (WAR) in 1984. Additional 
investigations were conducted in 1986 and 1987 by Environmental Science and Engineering, Inc. 
(ESE). Levels of cadmium, chromium, lead, and phenols were detected in the groundwater (i.e., at 
both downgradient and upgradient wells) during the 1984 investigation. These levels exceeded 
federal and state groundwater criteria. Trans-1;2-dichloroethene (i.e., 2 pg/L), was detected at a low 
concentration, in the upgradient well only. The surface water and sediment from Brinson Creek and 
the unnamed tributary were also sampled. Trace levels of trans- l,Zdichloroethane, lead, and total 
phenols were detected in surface water and sediment. Chromium, lead, oil and grease, and phenols 
were detected in sediment. 

2 



The most recent sampling event included investigations of the following environmental media: 
background surface and subsurface soil, on-site surface and. subsurface soil, shallow and deep 
groundwater, and surface water and sediment from Brinson Creek and the unnamed tributary. In 
addition, aquatic organisms were collected from Brinson Creek. A preliminary review of the 
unvalidated laboratory data indicates the presence of organic solvent constituents in the groundwater 
(i.e., trichloroethane [TCE], 1 ,Zdichloroethene [ 1,2-DCE], and 1,1,2,2-tetrachloroethene [ 1,1,2,2- 
PCE]) and soil, pesticides and PCBs in the surface soil, and metals, namely lead, in the soil and 
sediment. 

Current and Future Exposure Scenarios 

At present, the site is used for military training exercises and recreation (i.e., fishing, swimming, 
jogging, etc.) for off-site visitors from nearby residences. Dirt roads are located throughout the site, 
which may contribute to fugitive dust generation from vehicular traffic. The majority of the site is 
heavily wooded and vegetated. 

Current receptors include on-site military personnel, off-site trespassers from nearby residences (i.e., 
child and adult receptors), construction workers, and fishermen. For military receptors and 
trespassers, potential exposure pathways are surface soil incidental ingestion, dermal contact and 
inhalation of fugitive dust, and surface water and sediment incidental ingestion and dermal contact 
from the surrounding surface water. Fishermen will be similarly evaluated for surface water and 
sediment exposure via incidental ingestion and dermal contact. These receptors will also be assessed 
for exposure to contaminants in fish tissue via ingestion. Presently, a pipeline is being installed on 
the eastern portion of Site 36, so current subsurface soil exposure will be evaluated. for construction 
workers. Workers are exposed to subsurface soil when it is excavated during groundbreaking for 
construction activities. 

. 

At present, groundwater at the site is not used for potable purposes. Consequently, current exposure 
to groundwater will not be evaluated. 

In the future case, it is expected that the site will remain a military restricted area. As stated 
previously, groundwater is not currently used for potable purposes. It is assumed that this will 
continue into the future. As a result, groundwater exposure will not be assessed for future military 
personnel. Although it is unlikely that a future residence will be implemented at this site, in 
accordance with conservative guidance, it is assumed that a private well will be installed on-site in 
the future case. Consequently, groundwater exposure to a future residential child and adult receptor 
will be assessed. The potential groundwater exposure pathways are ingestion, dermal contact and 
inhalation while showering. 

Figure 1 presents a flowchart of the potential exposure pathways and receptors at this site. 

SITE 43 - AGAN STREET DUMP 

The Agan Street Dump (Site 43) is comprised of approximately 11 acres and is located within the 
operations area of Marine Corps Air Station (MCAS) New River, 2 miles west of the main entrance 
(see Figure l-l). There is vehicle access to the site via Agan Street, from Curtis Road. Site 43 is 
located at the northern terminus of Agan Street, adjacent to an abandoned sewage disposal facility. 
The site is bordered to the north by Edwards Creek, to the east and south by Strawhom Creek, and 



to the west by Agan Street and the former sewage disposal facility. Strawhom Creek discharges into 
Edwards Creek at Site 43: Edwards Creek then discharges into the New River approximately 2,000 
feet north of the study area, near Site 36. 

Much of the study area is heavily vegetated with dense understory and trees greater than three inches 
in diameter. Marsh areas prone to flooding line both Strawhom and Edwards Creeks. An improved 
gravel -loop road provides access to the main portion of tie study area, other unimproved paths 
extend outward from this road. Presently, Site 43 is unrestricted. 

. 

Background 

Reportedly, municipal waste, fiberglass and sewage treatment plant sludge were dumped on the 
ground surface at Site 43; however, it is not known exactly how long Site 43 was officially used as 
a dump (Halliburton/NUS, 1991). It has also been reported that other solid wastes may have been 
disposed at this site. The particular types and quantities of these wastes, howevtir, are not known. 

Baker Environmental, Inc. (Baker) conducted an SI at Site 43 in 1991. Soil samples contained 
polynuclear aromatic hydrocarbons (PAHs) and inorganic concentrations exceeding twice the base- 
specific background levels. Groundwater samples did not contain PAHq however, they did contain 
carbon disulfide. Inorganics were also detected in groundwater and surface water at concentrations 
exceeding state and federal criteria. Sediment contained PAHs at lo&ions downgradient from soil 
sample locations exhibiting PAH contamination at the confluence of Edwards Creek and at 
Strawhom Creek. The presence of PAHs in sediment samples confirms the presence of PAHs in 
soil, as sediment contamination may be caused by surface runoff. Pesticides were also detected in 
sediment samples; however, there were no pesticides present in sOi1 samples. Recent investigations 
indicpte the presence of PAHs in soil (Baker, 1995). 

Current and Future Exposure Scenarios 

Site 43 no longer serves as a waste dump. Presently, Site 43 has no official use. 

Receptors exposed to surface soil include: future residents (i.e., children and adults), current 
military personnel, and current trespassers (i.e., children and adults) fi-om adjacent, off-site 
residences. Surface soil exposure pathways for these receptors include incidental ingestion, dermal 
contact, and inhalation of fugitive dust. 

Future construction workers are the only receptors exposed ti, subsurface soil. Exposure to 
subsurface soil exposure may occur during ground excav.ation for on-site construction activities. 
Exposure pathways include: incidental ingestion of subsurface soil, dermal contact with subsurface 
soil and inhalation of fugitive dust. 

Presently, g-roundwater at Site 43 is not used for potable supplies. For this reason, current . 
groundwater exposure is not evaluated. In a future scenario, it is possible that residential 
developments may be constructed at Site 43. Consequently, future groundwater exposure will be 
assessed for residential children and adults. Groundwater exposure pathways include: ingestion, 
dermal contact with groundwater and inhalation of volatilized organics while showering. 

Groundwater exposure will not be evaluated for future military personnel, for the same reasons it 
is not evaluated for these receptors at Site 36. e 
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Receptors exposed to,surface water and sediment are current on-site trespassers and future residents. 
Exposure pathways for these receptors are incidental ingestion of surface water/sediment and dermal 

-contact with surface water/sediment. 

Figure 2 presents a flowchart of the potential exposure pathways and receptors at Site 43. 

SITE 44 - JONES STREET DUMP 

The Jones Street Dump (Site 44) encompasses approximately 5 acres and is situated within the 
operations area of MCAS New River. There is vehicle access to the site via Baxter Street, from 
Curtis Road. Site 44 is located at the northern terminus of Baxter Street, behind base housing units 
along Jones Street. The site is partially surrounded by a six-foot chain-link fence, and a portion of 
the site lies to the east of the fenced compound. The site is bordered to the north and west by 
Edwards Creek, to the south by base housing units along Jones Street, and to the east by woods and 
an unnamed tributary to Edwards Creek. Edwards Creek flows east from the study area toward 
Site 43, which is located about 2,000 feet to the east of Site 44. 

A majority of the site is comprised of a gently dipping open field that slopes toward Edwards Creek. 
The field is covered with high grass, weeds, and small pine trees that are less than two inches in 
diameter. Surrounding the open field is,a mature wooded area with dense understory. 

Background 

The Jones Street Dump reportedly operated in the 1950’s. Site 44 served as a dump for municipal 
waste and various debris. It has also been reported that some potentially hazardous materials may 
have been disposed at this site. The particular types and quantities of these wastes, however, are not 
known. 

WAR conducted an IAS at Site 44 in 1983. This study produced evidence that construction debris 
and small quantities of potentially hazardous waste were disposed at the dump. 

Baker conducted an SI at Site 44 in 1991. Soil samples contained low levels of PAHs and specific 
pesticides (i.e., 4,4*-DDE and 4,4’-DDD). Inorganics were detected in soil samples at concentrations 
exceeding twice the base-specific background levels. Groundwater contained inorganics at 
concentrations exceeding state and federal criteria. Low concentrations of PAHs were detected in 
one well, and toluene and ethylbenzene were detected in another well at concentrations below state 
and federal standards. Surface water samples contained inorganics at low levels. Sediment samples 
contained trace levels of pesticides and semivolatiles, as well as slightly elevated concentrations of 
copper, lead and zinc. 

Current and Future Exposure Scenarios 

Site 44 no longer serves as a dump. Presently, Site 44 has no official use. 

Receptors exposed to surface soil include: future residents, (i.e., children and adults) current 
military personnel and on-site trespassers (i.e., children and adults) from adjacent, off-site 
residences. Soil exposure pathways for these receptors include: incidental ingestion of surface soil, 
dermal contact with surface soil and inhalation of fugitive dust. 
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Future construction workers are the only receptors exposed to subsurface soil. Exposure to 
subsurface soil exposure may occur during ground excavation for on-site construction activities. 
Exposure pathways include: incidental ingestion of subsurface soil, dermal contact with subsurface 
soil and inhalation of fugitive dust. 

Presently, Site 44 groundwater is not tapped for potable supplies. For this reason, current 
groundwater exposure is not evaluated. In a future scenario, it is possible that residential 
developments may be constructed at Site 44. Consequently, future groundwater exposure will be 
assessed for residential children and adults. Groundwater exposure pathways include: ingestion 
of groundwater, dermal contact with groundwater and inhalation of volatilized organ& while 
showering. 

Groundwater exposure will not be evaluated for future military personnel, for the same reasons it 
is not evaluated for these receptors at Site 36. 

Receptors exposed to surface water and sediment are current on-site trespassers and future residents. 
Exposure pathways for these receptors are incidental ingestion of surface water/sediment and dermal 
contact with surface water/sediment. 

Figure 3 presents a flowchart of the potential exposure pathways and receptors at this site. 

SITE ti - CRASH CREW FIRE TRAINING BIJBN PIT 

The Crash Crew Fire Training Burn Pit (Site 54) is located near t.he.southwest end of runway 5-23, 
within the operations area of MCAS New River. The burn pit is approximately 50 feet in diameter 
and is situated at the center of this 1.5 acre site. An 8,000-gallon tmderground storage tank (UST) 
lies to the northwest of the burn pit. Fire training exercises are conducted within the bum pit using 
JP&pe .fuel, which is stored in the nearby UST. An oil and water separator, located approximately 
100 feet to the southeast of the bum pit, is used for temporary storage and collection of the spent 
fuel. 

An improved gravel surface surrounds the bum pit, the remaining portion of the site is comprised 
of maintained lawn area. The ground surface slopes away from the central portion of the study area 
toward the south, southwest, and southeast Two drainage ditches lead away from the burn pit area 
toward the south, on either side of an improved road. During periods of heavy precipitation, the 
ditches serve as channels for surface water runoff. 

Background 

Site 54 has served as a fire,training bum pit since the mid-1950s. Waste fuels, oils, and solvents 
were used to simulate fire conditions that would result from aircraft crashes. Fire training at Site 
54 was originally conducted on the ground surface, within a bexmed area. In 1975 a lined bum pit 
was constructed (WAR., 1983). The same bum pit remains in operation today, however, only JP- 
type fuels are currently used during training exercises. 

The site media (i.e, soil, groundwater, surface water, and sediment) were previously investigated by 
WAR in 1983, and by ESE in 1986 and 1987. POL contamination was noted in the soil at depth. 
The 1984 groundwater results indicated levels of chromium, oil and grease, and phenols. In later 
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F .studies, these same chemicals were detected in the groundwater; no VOCs were detected. Total 

phenols were found in surface water. Chromium, lead, oil and grease, and total phenols were 
detected in sediment. 

During a recent site visit conducted in March, 1994, fuel odor and residue on standing water were 
observed in the pit. A stressed vegetated area, which may have been used as a bum area, was 
identified southwest of the bum pit. Broken glass and metal debris were scattered on the ground 
along Perimeter Road. A small spill area was also noted in this area. 

The most recent sampling event investigated these same site media. A preliminary assessment of 
the unvalidated laboratory results indicates PAHs in the soil and VGCs, including benzene, toluene, 
ethylbenzene, xylenes (BTEX), and 1,2-DCE, in the groundwater. 

Current and Future Scenarios 

Site 54 is currently used for emergency fire response training. Current receptors include on-site 
military personnel and trespassers (i.e., child and adult receptors). Exposure pathways for these 
receptors include surface soil incidental ingestion, dermal contact, and inhalation of fugitive dust. 

#=- 

At present, groundwater is not utilized for potable purposes. As a result, current groundwater 
exposure will not be assessed. Exposure to subsurface soil in the current scenario is unlikely for the 
receptor population. Consequently, subsurface soil is not considered to be a viable medium for 
exposure. 

. . . 
In the future case, it is unlikely that a residential scenario will be implemented at the site. It is 
assumed that the present activities will continue into the foreseeable future. However, to be 
conservative, groundwater exposure to a residential child and adult receptor will be assessed. 
Surface soil exposure, as calculated in the current scenario for the child and adult trespassers, is 
expected.to remain the same in the future case. 

Groundwater exposure for future on-site military personnel will not be assessed, for the same 
reasons it is not evaluated for the other sites. However, a construction worker will be evaluated in 
the future case. It is assumed that subsurface soil exposure may occur as a result of excavation for 

I potential construction activities at the site. In addition, subsurface soil exposure will be assessed 
for future residents (i.e., child and adult receptor). The exposure pathways for these receptors are 
incidental ingestion, dermal contact, and inhalation. 

Figure 4 presents a flowchart of the potential exposure pathways and receptors at this site. 

SITE 86 - ABOVEGROUND STORAGE TANK AREA 

Site 86 is located on the southwest comer of the Foster and Campbell Street intersection, within the 
#operations area of MCAS New River. The site is comprised of a lawn area surrounded by buildings, 
asphalt roads, and parking lots. Concrete pylons, upon which electric and steam overhead utilities 
are mounted, line the northern, western, and southern boundaries of the site. Campbell Street 
borders the site to the north and Foster Street lies adjacent to the east. Immediately to the south of 
the study area is Building AS-502, the MCAS fire station. The entrance road to the fire station 
borders the study area to the west. 



The ground surface at Site 86 gently slopes to the south, toward a drainage ditch and culvert. Storm 
water drains that are located along Campbell Street receive runoff from only the northernmost 
portion of the study area. Stormwater from Site 86 eventually discharges into the New River, which 
lies approximately three quarters of a mile to the east. 

Background 

Site 86 served as a storage area for petroleum products from 1954 to 1988. In 1954, three 
25,000-gallon above ground storage tanks (ASTs) were installed within an earthen berm. 
Additionally, a small pump house was constructed to transfer fuel oil to and from the ASTs. The 
three tanks were reportedly used for No.6 fuel oil storage until 1979. From 1979 to 1988 the tanks 
were then used for temporary storage of waste oil (O’Brien & Gere, 1992). The three tanks were 
emptied in 1988 and are believed to have been removed in 1992. Today, the former location of the 
tanks is grass-covered and only a very slight depression remains. 

A preliminary site investigation was conducted in 1990 by Dewbeny and Davis. Several VOCs 
were found in the subsurface soil, including chloroform, methylene chloride, l,l,l-trichloroethane 
(TCA), and 1,1,2-trichlorofluoroethane. These detections were attributed to localized surface spills. 
In 1992, O’Brien and Gere conducted a site assessment, investigating soil and groundwater at this 
site. Soil samples were analyzed for TPH and TCLP compounds. Most of the samples showed 
detections that did not exceed regulatory criteria for these parameters. 

In the groundwater, several organic compounds were found: benzene, toluene, 1,l -dichloroethane 
(1, I-DCA), 1,2-dichloroethene (1,2DCE), TCE, tetrachloroethene (PCEj, chloroethane, and TCA. 
The detections of benzene, TCE, and PCE exceeded North Carolina groundwater criteria in a few 
samples. Toluene and TCA were detected below the state groundwater criteria. There are no criteria 
available for chloroethane, l,l-DCA, and l&DCE. 

Baker conducted the latest investigation at this site in 1995, addressing soil and groundwater. A 
preliminary assessment of the unvalidated data indicated the presence of VOCs (i.e., TCE, 
1,Zdichloroethane [ l,ZDCA], l,ZDCE, benzene, and PCE) in soil and groundwater. 

Current and Future Scenarios 

Site 86 currently has no official uses. Current receptors include on-site militaiy personnel and 
trespassers (i.e., child and adult receptors). Exposure pathways for these receptors include surface 
soil incidental ingestion, dermal contact, and inhalation of fugitive dust. 

At present, groundwater is not utilized for potable purposes. As a result, current groundwater 
exposure will not be assessed. Exposure to subsurface soil in the current scenario is unlikely for the 
receptor population. Consequently, subsurface soil exposure is not considered to be viable. 

In the future case, it is unlikely that a residential scenario will be implemented at the site. It is 
assumed that the present activities will continue into the foreseeable future. However, to be 
conservative, groundwater exposure to a residential child and adult receptor will be assessed. 
Surface soil exposure, as calculated in the current scenario for the child and adult trespassers, is 
expected to remain the same in the future case. 
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Like the previous sites, groundwater exposure for future on-site military personnel will not be 
assessed. However, a construction worker will be evaluated in the future case. It is assumed that 
subsurface soil exposure may occur as a result of excavation for potential construction activities at 
the site: In addition,-subsurface soil exposure will be assessed for-future residents (i.e., child and 
adult receptor). The exposure pathways for these receptors are incidental ingestion, dermal contact, 
and inhalation. 

Figure 5 presents a flowchart of the potential exposure pathways and receptors at this site. 
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TABLE 1 

SUMMARY OF PRELIMINARY EXPOSURE DOSE INPUT PARAMETERS 
FOR SITES 36,43,44,54, AND 86 

Receptor 
Input Parameter 



TABLE 1 (Continued) 

SUMMARY OF PRELIMINARY EXPOSURE DOSE INPUT PARAMETERS 
FOR SITES 36,43,44,54, AND 86 

Input Parameter units 
Receptor , 

Trespasser Trespasser Military Construction Residential Residential 
Child Adult Personnel Worker Child Adult 

Body Weight, BW 
Conversion Factor, CF 

Absorbance Factor, ABS 

Surface Water (mg/L) 

Ingestion Rate, IR 

15 70 NA NA 15 70 kg 

kg/mg 1x1o-6 1x1Q6 NA NA 1x1Q6 1x1W6 

unitless Organics = 0.01; Inorganics = 0.001 

1 Lid I 0.005 I 0.005 I NA I NA 0.005 I 0.005 I 

I  

Averaging Time, Cart,. ATcarc I d I 25,550 I 25,550 1 25,550 1 25,550 25,550 I 25,550 
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TABLE 1 (Continued) 

SUMMARY OF PRELIMINARY EXPOSURE DOSE INPUT PARAMETERS 
FOR SITES 36,43,44,54, AND 86 

Input Parameter Units 
Trespasser Trespasser 

Child Adult 

Receptor 

Military Construction 
Personnel Worker 

Residential 
Child 

Residential 
Adult 

Body Weight, BW I kg 15 70 70 70 ! 15 I 70 I 
Shower Air 

Inhalation Rate, IR 

Exposure Time, ET 

Exposure Frequency, EF 

Exposure Duration, ED 

Averaging Time, Noncarc., ATnc 

ml/h 

h/d 

d/Y 

Y 
d 

NA NA NA NA 0.6 0.6 
NA NA NA NA 0.25 0.25 

NA NA NA NA 350 350 
NA NA NA NA 6 30 

NA NA NA NA 2,190 10,950 

Averaging Time, Car-c., ATcarc 

Body Weight, BW 

d 

k 

NA NA NA NA I 25,550 25,550 

NA NA I NA NA 15 70 

Fish (mglkg) 

Ingestion rate, IR 1 kg/d 1 NA I NA I NA I NA NA I 0.284 I 
Fraction Ingested, FI 

Exposure Frequency, EF 

Exposure Duration, ED 

unitless 

meals& 

Y 

NA NA NA NA NA 1 

NA NA NA NA NA 48 

NA NA NA NA NA 30 

Averaging Time, Noncarc., ATnc 

Averaging Time, Cam, ATcarc 

Bodv Weight. BW 

d 

d 

kg 

NA NA NA NA NA 10,950 
NA NA NA NA NA 25,550 
NA NA NA NA NA 70 

References : 
USEPA Risk Assessment For Superfund Volume I. Human Health Manual (Part A) Interim Final, December, 1989. 
USEPA Exposure Factors Handbook, July, 1989. 
USEPA Risk Assessment For Sunerfund Volume I. Human Health Evaluation Manual Sunnlemental Guidance. “Standard Default Exposure 
Factors” Interim Final. March 25, 1991. 
USEPA Dermal Exposure Assessment: Principles and Applications. Interim Report. January, 1992. 
USEPA Region IV Guidance for Soil Absorbance. (USEPA, 1992) 



TABLE 1 (Continued) 

SUMMARY OF PRELIMINARY EXPOSURE DOSE INPUT PARAMETERS 
FOR SITES 36,43,44,54, AND 86 

Notes: 
The exposure frequency for the trespasser receptors is based on the typical exposure pattern (i.e., more time spent outdoors in the warmer months vs. the cooler 
months) for people who actively garden or play outdoors. It is an upper-bound estimate (USEPA, 1992). 

The skin surface area for the trespasser receptors is based on approximately 25 percent of the total surface body area for a child and adult receptor. These values 
are upper-bound estimates. 
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FIGURE 1 

FLOWCHART OF POTENTIAL EXPOSURE PATHWAYS AND RECEPTORS 
SITE 36: CAMP GEIGER AREA DUMP 
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FIGURE 2 

FLOWCHART OF POTENTIAL EXPOSURE PATHWAYS AND RECEPTORS 
SITE 43: AGAN STREET DUMP 
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FIGURE 3 

FLOWCHART OF POTENTIAL EXPOSURE PATHWAYS AND RECEPTORS 
SITE 44: JONES STREET DUMP 
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FIGURE 4 

FLOWCHART OF POTENTIAL EXPOSURE PATHWAYS AND RECEPTORS 
SITE 54: CRASH CREW FIRE TRAINING BURN’PIT 
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FIGURE 5 

FLOWCHART OF POTENTIAL%XPOSURE PATHWAYS AND RECEPTORS 
SITE 86: ABOVEGROUND STORAGE TANK AREA 
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Computed by: RSP Checked by: KTW 

EXAMPLE SOIL* INGESTION CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from ingestion of soil 

Intake (mglkg’duy) = C x CF x EF x ED x IR 
BFVX,4AT 

Where: C 
CF 
EF 
ED 
IR 
BW 
AT, 
ATlIe 

Contaminant concentration in soil (mg/kg) 
Conversion factor (kg/mg) 
Exposure frequency (days/year) 
Exposure duration (years) 
Ingestion rate (mg/day) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mg/kgday) x CSF (mgikg-day)-’ 
Noncarcinogens = Intake (mg/kgday)/RfD (mg/kgday) 

Example Carcinogen: Benzo(a)anthracene 

Date: l/96 

Intake (mglkgday) = 0.266 mg/kg x 100 mglday x 350 dayslyr x 30 yrs x l.OE-6 kglmg 
70 kg x 25,550 days 

= 1.6E-07 

Risk = 1.6E-07 mg/kgday x 0.73 mg/kgday-’ = 1 .lE-07 

Example Noncarcinogen: 

Intake (mglkg-day) = 

Aluminum 

5,808.7 mglkg x 100 mglday x 350 dayslyr x 30 yrs x l.OE-6 kglmg 
70 kg x 10,950 days 

= SE-03 

Risk = SE-03 wk-day = 8 OE-03 
1.0 mglkg-day ’ 

* This example calculation also is applicable for sediment ingestion. 
Re: Site 36 Future Residential Adult - Surface Soil 



Computed by: RSP Checked by: KTW Date: l/96 

EXAMPLE DERMAL CONTACT WITH SOIL* CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from dermal contact with soil 

Intake (mglkg-day) = C x CF x SA x AF x ABS x EF x ED 
BWxAT 

Where: C 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
AL 
AT,, 

Risks: 

Contaminant concentration in soil (mg/kg) 
Conversion factor (kg/mg) 
Surface available for contact (cm*/event) 
Soil to skin adherence factor (mg/cm*) 
Fraction absorbed (percent) - 0.01 organics, 0.001 inorganics 
Exposure frequency (days/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Carcinogens = Intake (mg/kg*day) x dermally - adjusted CSF (mg/kg-day)-’ 
Noncarcinogens = Intake (mg/kg*day)/ dermally - adjusted RfD (mgkgeday) 

Example Carcinogen: Benzo(a)anthracene e 

Intake (mglkg-day) 0.266 = mglkg x l.OE-06 kglmg x 5,800 cm ‘/event x 0.01 x 1 mglcm 2 x 350 dayslyr x 30 yrs 

70 kg x 25,550 days 

= 9.1E-08 

Risk = 9. IE-08 mg/kg.day x 1.5 mgikg.day-’ = 1.3E-07 

Example Noncarcinogen: Aluminum 

Intake (mglkg-day) x = 5,808.7 mglkg l.OE-06 kglmg x 5,800 cm’levent x 1 mglcm’ x 0.001 x 350 dayslyr x 30 yrs 
70 kg x 10,950 days 

= 4.6E-04 

Risk = ~~-04 mdk*day = 2.3E-03 
2.OE-01 mglkg*day 

* This example calculation also is applicable for sediment dermal contact. 
Re: Site 36 Future Residential Adult - Surface Soil 



Computed by: RSP Checked by: KTW Date: l/96 

EXAMPLE INHALATION OF PARTICULATES CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from the inhalation of soil particulates 

Intake (mglkg*day) = C x IR x EF x ED x IIPEF 
BWx AT 

Where: C 
IR 
EF 
ED 
PEF 
BW 
AT, 
AT,, 

Risks: 

Contaminant concentration in soil (mg/kg) 
Inhalation rate (m3/day) 
Exposure frequency (days/year) 
Exposure duration (years) 
Particulate Emission Factor (m3/kg) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Carcinogens = Intake (mg/kg-day) x CSF (mg/kgday)-’ 
Noncarcinogens = Intake (mg/kg-day)iR.tD (mgkgmday) 

Example Carcinogen: Arsenic 

Intake (mglkg’day) = 
2.339 mglkg x 20 m31day x 350 dayslyr x 30 yrs x 111.32E+09 m’lkg 

70 kg x 25,550 days 

= 2.1E-10 

Risk = 2.1E-10 mg/kg*day x 15.1 mg/kg*day-’ = 3.9E-09 

Example Noncarcinogen: Mercury 

Intake (mgfkg’day) = 
0.37 mglkg x 20 m ‘Iday x 350 dayslyr x 30 yrs x 111.32E+09 m3/kg 

70 kg x 10,950 days 

= 7.7E-11 

Risk = 
7.7E-ll mglkg.day = g OE-07 
8.6E-05 mglkg*day . 

Re: Site 36 Future Residential Adult - Surface Soil 



Computed by: RSP Checked by: KTW Date: l/96 

EXAMPLE GROUNDWATER INGESTION CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from ingestion of groundwater 

Intake (mglkg.day) = 
C x IR x EF x ED 

BWxAT 

Where: c = 
IR = 
EF = 
ED = 
BW = 
AT, = 
AT,, = 

Contaminant concentration in groundwater (mg/L) 
Daily intake ingestion rate (L/day) 
Exposure frequency (days/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mg/kg-day) x CSF (mg/kg*day)“ 
Noncarcinogens = Intake (mg/‘kg-day)/RfD (mg/kg*day) 

Example Carcinogen: Arsenic 

Intake (mglkg’day) 0.001 x 1 x 6 = mglL Llday x 350 dayslyr yrs 
15 kg x 25,550 days 

= 7.1E-06 

Risk = 7.1E-06 mg/kg*day x 1.5 mg’kg-day-’ = l.lE-05 

Example Noncarcinogen: 1,2-Dichloroethene (total) 

Intake (mglkgmday) 0.009 = mglL x 1 Llday x 350 dayslyr x 6 yrs 
70 kg x 2,190 days 

= 5.8E-04 

Risk = 5.8E-04 wfk*W = 6.4B-02 
9E -03 mglkg.day 

Re: Site 36 Future Residential Child 



Computed by: RSP Checked by: KTW Date: l/96 

EXAMPLE DERMAL CONTACT WITH GROUNDWATER CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from dermal contact with groundwater 

Intake (mglkgeduy) = C x CF x SA x PC x ET x EF x ED 
BWxAT 

Where: C 
CF 
SA 
PC 
ET 
EF 
ED 
BW 
AT, 
AL 

Contaminant concentration in groundwater (mg/L) 
Conversion factor (1 L/l ,000 cm3) 
Exposed skin surface available for contact (cm3 
Chemical-specific dermal permeability constant (cm/hr) 
Exposure time @r/day) 
Exposure frequency (days/year) 
Exposure duration (years) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mg/kgday) x CSF (mg/kgday)-’ 
Noncarcinogens = Intake (mg/kg*day)/RfD (mgikgeday) 

Example Carcinogen: Arsenic 

Intake (mgtkgday) = 
0.001 mglL x l.OE-03 Llcm’ x 10,000 cm’levent x l.OE-03 cmlhr x 0.25 hrlday x 350 dayslyr .x 6 yrs 

15 kg x 25,550 days 

= l.SE-08 

Risk = l.SE-08 mglkg-day x 7.5 mgikg-day-’ = 1.3E-07 

Example Noncarcinogen: 1,2-Dichloroethene (total) 

Intake (mglkg.day) = 
0.009 mglL x l.OE-03 Llcm’ J 10,000 cm’levent x l.OE-03 cmlhr x 0.25 hrldoy x 350 dayslyr .x 6 yrs 

15 kg z 2,190 days 

= 1.4E-05 

Risk = 
1.4E-05 mglkg’day = 2 OE-03 
7.2E-03 mglkgeday . 

Re: Site 36 Future Residential Child 



Computed by: RSP Checked by: KTW Date: l/96 

EXAMPLE INHALATION OF GROUNDWATER VOLATILES CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from the inhalation of groundwater volatiles 

Where: C 

EF 
ED 
AT, 
AT, 

Risks: 

Intake (mglkg*day) = 
C x EF x ED 

AT 

= Contaminant concentration in shower air (mgikg/shower) - Foster Model 
(Appendix Q) 

= Exposure frequency (days/year) 
= Exposure duration (years) 
= Averaging time carcinogen (days) 
= Averaging time noncarcinogen (days) 

Carcinogens = Intake (mg/kg.day) x CSF (mg/kg*day)-’ 
Noncarcinogens = Intake (mgkg*day)/RtD (mgkgday) 

Example Carcinogen: Trichloroethene 

Intake (mglkgaday) = 
6.846-04 mglkglshower x 350 dayslyr x 24 yrs 

25,550 days 

= 5.6E-05 

Risk = 5.6E-05 mgtkgmday x 6E-03 mg/kg*day’ = 3.4E-07 

Example Noncarcinogen: None identified as a COPC 

Re: Site 36 Future Residential Child 



Computed by: RSP Checked by: KTW Date: l/96 

EXAMPLE SURFACE WATER INGESTION CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from ingestion of surface water 

Intake (mglkg.day) = 
C x IR x EF x ED x ET 

BW x AT 

Where: C 
IR 
EF 
ED 
ET 
BW 
AT, 
AT,, 

Contaminant concentration in surface water (mg/L) 
Daily intake ingestion rate (kg/meal) 
Exposure frequency (meal/year) 
Exposure duration (years) 
Exposure time (l-n-s/day) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mgkg-day) x CSF (mg/kg*day)-’ 
Noncarcinogens = Intake (mg/kgday)/RfD (m&g-day) 

Example Carcinogen: No carcinogenic COPCs were identified. 

Example Noncarcinogen: Iron 

Intake (mglkgday) 3.996 mglL x 0.005 L/day x 48 x = dayslyr 30 yrs x 2.6 hrslday 

70 kg x 10,950 days 

= 9.7E-05 

Risk = 9.7E-05 mgkdw = 3 2E-04 
0.3 mglkgday ’ 

Re: Site 36 Current and Future Fisherman 



Computed by: RSP Checked by: KTW Date: l/96 

EXAMPLE SURFACE WATER DERMAL CONTACT CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from dermal contact with surface water 

Intake (mglkgday) = 
CxSAxCFxEFxEDxETxPC 

BWxAT 

Where: C 
SA 
CF 
EF 
ED 
ET 
PC 
BW 
AT, 
AT,,, 

Contaminant concentration in surface water (mg/L) 
Skin surface area (cm2) 
Conversion factor (1 L/l ,000 cm’) 
Exposure frequency (days/year) 
Exposure duration (years) 
Exposure time (h&day) 
Chemical-specific dermal permeability constant (cm/In) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mg/kg-day) x CSF (mgkgday)’ 
Noncarcinogens = Intake (mg/kg.day)/RfD (mgkgeday) 

Example Carcinogen: No carcinogenic COPCs were identified. 

Example Noncarcinogen: Iron 

Intake (mglkgday) = 
3.99 mglL x 5,800 cm’ x 48 daysfyr x 30 yrs x 2.6 hrslday x l.OE-3 Llcm3 

70 kg x 10,950 days 

= l.lE-04 

Risk = l.lE-04 w&day = 1 gEdo3 
6E-02 mglkgday ’ 

Re: Site 36 Current and Future Fisherman 



Computed by: RSP Checked by: KTW Date: l/96 

EXAMPLE FISH* INGESTION CALCULATIONS 
OPERABLE UNIT NO. 6 

CONTRACT TASK ORDER 0303 

Purpose: Estimate intake/risk from ingestion of soil 

Intake (mglkgday) = C x FI x EF x ED x IR 
BWxAT 

Where: c = 
FI = 
EF = 
ED = 
IR = 
BW = 
AT, = 
AT,, = 

Contaminant concentration in surface water (ma) 
Fraction ingested 
Exposure frequency (days/year) 
Exposure duration (years) 
Ingestion rate (kg/meal) 
Body weight (kg) 
Averaging time carcinogen (days) 
Averaging time noncarcinogen (days) 

Risks: 

Carcinogens = Intake (mgkgmday) x CSF (mg/kg*day)-’ 
Noncarcinogens = Intake (mg/kg*day)/RfD (mg/kg*day) 

Example Carcinogen: 4,4’-DDD 

Intake (mglkgday) 0.121 = mglkg x 0.284 kglmeal x 48 daysfyr x 30 yrs x 1.0 

70 kg x 25,550 days 

= 2.8E-05 

Risk = 2.8E-05 mg/kgday x 2.45E-01 mg/kgday-’ = 6.7E-06 

Example Noncarcinogen: Mercury 

Intake (mglkgday) 1.0 = mglkg x 0.284 kglmeal x 48 dayslyr x 30 yrs x 1.0 

70 kg x 10,950 days 

= 5.4E-04 

Risk = 
5.4E-04 mglkgday = 1 8 

. 3E-04 mglkgday 

*Calculations also applicable to crab ingestion. 

Re: Site 36 Current and Future Fisherman 
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SURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MC9 CAMP LEJEVNE. NORTH CAROLINA 
CVRRENT MILITARY PERSONNEL 

lnlake from Ingestion of soil is calctiled 85 follows: 

lnlakc (mopday) = C * CF * EF ’ ED * IRil3W * ATc or ATnc * DY 

Risk = Intake * CSF or /A10 

where’ INPUTS 
C = eonlardnanl concenlralion in sdl (m@g) 
CF = conversion for kg to mg  IE-06 
EF q adull exposwe frequency (days&) 250 
ED = adull exposure duralion (yr) 4 
IR = aduil soil Ingestion rate (mglday) 100 
BW = adul body weight (kg) 70 
ATc = averaging lime for csrclnogen (yr) 70 
ATw = averaping lime for noncarcinogen (vr) 4 
OY = days per year (days&ear) 365 
CSF = cancer slope factor (m@!adey~l rpecik 
RfD = reference dose (mghpday) speciiic 
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SURFACE SOlL DERMALCONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
CURRENT MILITARY PERSONNEL 

Decal cotiact with soil is caktiated as folbva: 

tnlake (mglkgday) q C * CF ’ SA ’ AF ’ Abs * EF * EDlBW * ATc or ATnc * OY 

Risk = Intake ’ CSF M IRfD 

Whet.% INPUTS 
C = con(aminanl concenkalion in soil (mg&g) 
CF = conversion factor (km) 
SA = add emosed rldn surface wea icm2) 
AF = soil lo sidn sdherence faclor (mGcm2j 
Ah = fraction absorbed (witless) 
EF = adult elposwe frequency(evenlsEyr) 
ED = adult exposure duration (years) 
BW = adull bodj weigM (kg) 
ATc = averaging lime foT carcinogen (yr) 
ATnc = averaging lime for noncsrclnogen (v) 
DY q day per year (daylyr) 
CSF = cancer s!-cqe factor (m#Pdaytf 
RfD = reterence dose (rru&day) 
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SURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT 
OPERABLE “NIT NO 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MC8 CAMP LEJEUNE. NORTH CAROLINA 
CURRENT MlLtTARY PERSONNEL 

Hake from lhe inhalalion of parliculates is cakulated as follows: 

Intake (megday) = (C * EF * ED * IR ’ lIPEF)/(BW * ATc or ATnc * DY) 

Risk = lnlake * CSF or /RID 

Wller.2: 
C = contaminsti concedralion in soil (mplkg) 
CSF = carcinogenic slope factor 
RfD = reference dose for wmcarcinogen 
tR = inhalation rate (m3) 
EF = a&H exposure frequency (days) 
ED = sdul exposure duration (years) 
EW = adu# body weight (kg) 
ATc = averaging lime for carcinwen (yr) 
ATnc = averaging lime for noncerctnogen (yr) 
DY = day per year (dayh/r) 
PEF = padictiate emission factor (m3&) 
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FaCtOf 

WMvt 

6.10E.01 
6.10EtW 
6.10E*W 
6.1OE.01 
1.72E+Ol 
1.61E+ol 
O.WE*OO 
3.4OE.01 
iBE 
1.29E+W 
O.OOE*W 
O.WE+W 
O&ME+00 
O.OOE+W 
l.SlE*Ol 
O.WE*W 
4.20E+Ol 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

- 
2.1E-12 
2.OE-12 
2.OE-11 
1 .BE-1 I 
ZOE-12 
9.7E-13 
1.OE-11 
O.OE+W 
l.OE-12 
2.3E-13 
l.lE-13 

O.OE*W 
O.OE+W 
O.OE+W 
O.OE+W 
4.6E.10 
O.OE+W 
6.OE-09 
O.OE*W 
O.OE*W 
O.OE+W 
O.OE+W 
T m m -  

Percent 
:ontdMion 

to 
Risk 
U% 
0% 
0% 
0% 
0% 
0% 

E 
0% 
0% 
0% 
0% 
0% 
056 
0% 
0% 
7% 
0% 

92% 
0% 
0% 
0% 

& 

1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
1460 
14w 
1460 
1460 
1460 
1460 
1460 

Tmr  irim 
5.9E.11 O.WE*W 
S.BE-11 O.WE*W 
5.9P11 O.WE+W 
5.1E-11 O.WE+W 
5.7E-11 O.WE*W 
S.SE-13 O.WE+W 
l.lE-11 O.WE*W 
SBE-11 O.WE+W 
5.3E-11 O.WE+W 
3.iE-12 O.OOE+OO 
1.4E-12 O.WE+W 
6.5E-11 O.WE+W 
l.lE-11 O.WE+W 
1.3E-06 O.WE+W 
7.5E-10 O.WE+W 
5.3sIO O.WE*W 
1.6E-10 O.WE*W 
2.5E-09 O.OOE+W 
2.2E-06 O.WE+W 
2.5E-06 O.WE+W 
2.5C06 O.WE*OO 
6.2E-1, 6.57E-05 

IGlmlnogen 
Risk 

O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE*W 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE*W 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE*OO 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE*W 
O.OE+W 
9.6E-07 

Percellt 
Noncarcinogenic 

Risk 

0% - 
0% 
0% 
0% 

E 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

E 
0% 

100% 



CURRENT CHILD TRESPASSER 



SVRFACE SDlL INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDfAL INVESTfGATlON CT00303 
MCS CAMP LEJEUNE, NORTH CAROLINA 
CHILD TRESPASSER 

Intake from ingeslion of soil is calculaled BE follows’ 

Make &@-day) = C - CF * EF * ED * IRlBW * ATc or ATnc * DY 

Risk = Make * CSF or lRfD 

Where: 
C = codaminanl concenlralion in soil (mg&g) 
CF = conversion for kg lo mg  
EF = child ex~oswe frequency (days&r) 
ED = chfd ekposwe dmalion (yr) 
IR q child soil ingestion rate @-@day) 
BW = child body weight (kg) 
ATc q averaging lime for carcinogen (ye) 
ATnc = averaging lime for noncarcinogen (yr) 
DY = days per year (days&ear) 
CSF = carvxr slow factor (n-&g-daybl 

INPUTS 

1 E-06 
130 

6 
100 
15 
70 
6 

365 
specific 

RfD = reference dose (rn&pday) SpeChiC 

0.218 
0.266 
0.262 
0.263 
0.228 
0.257 
0.004 
0.049 
0.440 
0.241 
0.014 
0.006 
0.291 
0.051 

5808.712 
3.379 
2.399 
0.713 
11.294 
98217 

11269.700 
110.524 
0.370 

qziz 
‘requewy 
‘“;w$ 

130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 

=qEz 
Duration 

(Yn 
Child 

8 

rY 
6 

: 
6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

1po6 
1 E-06 
1 E-06 
lE-06 
1 E-06 
lE-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
lE-06 
IE-06 
lE-06 
1 E-06 
1 E-06 
1 E-06 
lE-08 
lE-06 
lE-06 
IE-06 
1 E-06 
1 E-06 

103 
100 
loo 
100 
100 
loo 
m  
1w 
loo 
100 
1w 
loo 
loo 
100 
loo 
loo 
loo 
loo 
loo 

-Et.- 

sody 
WeighI 

(kg1 
CM 

-T== 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

L 

4verag( 
:arc Tin 
(days) 

7Fm 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

=G== 
DOW 

w%$Y’ 
ix@- 
5.4E.08 
5.3E-08 
5.4E-08 
4.6E-08 
5.2E-08 
9.OE-10 
9.9E-09 
9.OE-08 
4.9E-08 
2.9E-09 
1.3E-09 
5.9508 
1 .OE-08 
1.2E-03 
6.9807 
4.9E-07 
1.5E-07 
2.3E.06 
2.OE-05 
2.3E-03 
2.2E.05 
7.5E.08 

=77mv- 
7.3OE-01 
7.3OE-01 
7.3OE+W 
7.30E+W 
7.30E-01 
1.70E*Ol 
1,60E+01 
3.4OE-01 
3.4OE.01 
l.ME+OO 
1.30E+W 
7.70E+W 
7.70E*W 
O.WE+W 
O.WE+W 
l.ME+W 
O.WE+W 
O.wE+w 
O.WE+W 
O.OOE+W 
O.WE+W 
O.WE*W 

--?Im7- 
4.OE-08 
3.9E-08 
3.9E-07 
3.4E-07 
3.8E-08 
l.SE-06 
1.8E-07 
3.OE-08 
1.7E-06 
3,7E-09 
1.7E-09 
4.6E-07 
7.9E-08 
O.OE+OO 
O.OE+W 
7.3E-07 

O.OE+W 
O.OE+W 
O.OE*OO 
O.OE+W 
O.OE+W 
O.OE+W 

7 

Percenl 
:arcinogenic 

Risk 
Cl&i 

==TE- 
1% 
1% 

15% 
13% 
1% 
1% 
6% 
1% 
1% 
0% 
0% 

17% 
3% 
0% 
0% 
26% 
0% 
0% 
0% 
0% 
0% 
0% _ 

Average 
loncarc T lm 

(‘Jwl 

2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2Km 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 

=iGiEr 
Dose 

ow.+.~Yl 

--5mTr 
6.3B07 
6.2E-07 
6.2E-07 
5.4E.07 
6.lE-07 
l.lE-06 
l.ZE-07 
l.OE-06 
5.7E-07 
3.3E-08 
1.5E-08 
6.9E-07 
1.2E-07 
1.4E.02 
8.OE-06 
5.7E-08 
1.7E-06 
2,7E-05 
2.3E-04 
2.7E-02 
2.6E-04 
8.8E-07 

Reference 
Dose 

:~plks’day 

- 
O.WE+W 
O.WE*W 
O.WE*W 
O.WE+W 
O.WE+W 
3.WE-05 
5.OOE-05 
O.OOE+W 
5.WE.04 
6.WE-05 
6.WE-05 
O.WE+OO 
Z.WE-05 
l.WE+W 
4.WE.04 
3.OOE-04 
l.WE-03 
5.WE-03 
4.WE-02 
3.WE-01 
O.OOE+W 
3.WE-04 

lolusrclnogenlc 
Risk 
Child 

O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
3.5E.04 
2.3&O) 
O.OE+W 
l.lE-03 
ME-04 
2.6E-04 
O.OE+W 
B.OE-03 
1.4E-02 
I.OE-02 
1.9E-02 
1.7E-03 
5.4E-03 
5.8E-03 
8.9502 
O.OE+OO 
2.9E-03 

---IGET 
loncsrcincger 

Risk 
Child 
0% 

c 
0% 
0% 
0% 
0% 
1% 
0% 
1% 
0% 
0% 
0% 
4% 
8% 
12% 
11% 
1% 
3% 
3% 

53% 
0% 
2% _ 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT0.0303 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
CHILD TRESPASSER 

Dental conlacl Hith soil is calculated as follows. 

Intake (mgikpday) q C * CF * SA * AF * Abs * EF * EDiEW ’ ATc or ATnc * DY 

Risk = Intake * CSF orlRfD 

Where: INPUTS 
C = conlamlnanl concen4rallon In soil (mgrkg) 
CF = conversion factor (kghng) 
SA = cNld exposed sldn solace area (cm2) 
AF = soil lo sldn adlwel~e faclor (mgIcm2) 
Abt = fraclion absorbed (unilless) 
EF = child sxposwe frequency (eve&&~) 
ED = child exporwe dwalion (years) 
BW = child b&j weight (kg) 
ATc = averaging time IOT carcinogen (yr, 
ATnc = averaging lime for noncarcinogen (yr) 
DY = day per yea, Iday&rl 
CSF = &I&-slope f&i& (mg,!xgday>l 
RID = reference dose (m&pday) 

lE-06 
2006 

1 
Specific 

130 
6 

15 
70 
6 

365 
specific 

oncenlralio 
b-w%) 

=tm?i- 
0.266 
0.262 
0.263 
0.229 
0.257 
0.004 
0.049 
0.440 
0.241 
0.014 
0.006 
0.291 
0.051 

5609.712 
3.379 
2.399 
0.713 
11.294 
98.217 

11299.700 
110.524 
0.370 

=Tm== 
1 E-06 
IE-06 
1 E-06 
IE-06 
IE-06 
IS-06 
IE-06 
1 E-06 
IE-06 
IE-06 
IE-06 
1 E-06 
1 E-06 
IE-06 
1 E-06 
IE-06 
1 E-06 
1 E.06 
1 E-06 
lE-06 
lE-06 
1 E-06 

=%FizT 
Area 
(cm3 

=%t= 
2aw 
2OW 
2om 
2000 
ZOO0 
2oQo 
2ooQ 
2ooo 
2ooo 
2000 
zoo0 
2ow 
ZOW 
zoo0 
2ooo 
2000 
2OW 
2000 
2WO 
2WO 

:E 

=!zziK 
Abscibed 

W) 

=Ta- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
O.Wl 
O.Wl 
0.001 
0.001 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 

==F- 
WeigM 

(kg) 
Child 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

15 

Average 
Care Time 

(d%) 

25550 
25550 
25554 
25550 
255M 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

CWC 

Dose 

W&W 

-7FmT= 

l.lE-06 
l.lE-0.9 
l.lE-06 
9.3B09 
1 .OE-08 
IBE-IO 
2.OE-09 
1.9E-09 
9.9E-09 
5.7E-10 
2.6E-10 
l.ZE-08 
2.lE-09 
2.4E-05 
1.4E-09 
9.9B09 
2.9E.09 
4.6E-06 
4.OE-07 
4.6E.05 
4.5E.07 
1.5E-09 

=iiTzmG 
slope 
FaClw 

E 
1.5E+OO 
1.5E+Ol 
1.5m01 
1.5E+w 
3.4E+Ol 
3.2E*Ol 
6.8E-01 
6.BE-01 
2.6E*W 
2.6E+W 
1.5EtOl 
1,5E+Ol 
O.OE+OO 
O.OE+W 
7.5E+W 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE*OO 
O.OEtW 

Al& 
Child 

=47m= 
1.6E.09 
1.6E-08 
1.6E-07 
1.4E-07 
1 .JE-06 
6.1 E-09 
6.3B08 
1.2E-08 
6.7E-09 
1.5E-09 
6.fJE-10 
l .BE-07 
3.2E-09 

O.OE+OO 
O.OE+W 
7.3E-08 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 

Trarr 

PerCent 
Zarcinogenic 

Risk 
Child 
15% 
256 
2% 

19W 
16% 
2% 
1% 
8% 
1% 
1% 
0% 
05( 
22% 
4% 
0% 
0% 
9% 
PA 
0% 
0% 
0% 
0% 

* 
A 

l .ZE-07 
1.2E-07 
1.1E.07 
l .ZE-07 
2.IE-09 
2.3808 
Z.lE-07 
l.lE-07 
6.7E.09 
J.lE-09 
1.4E-07 
2.4P08 
2.6E-04 
1 BE-07 
l.lE-07 
3.4E.06 
5.4E-07 
4.7E-06 
5.4E-04 
5.2E-06 
,.8E-06 

- 
Reference 

Dose 

?!F!? 
o.oE:w 
O.OE+W 
O.OE+W 
O.OE+W 
1.5E-05 
2.5E-05 
O.OE+W 
2.5E-04 
3.OE-05 
3.OE-05 
O.OE+W 
l.OE-05 
Z.OE-01 
9.OE-05 
6.OD05 
2.OE-04 
1 .OE-O3 
&OE-03 
6.OE-02 
O.OE*OO 
6.OE-05 

ro~arclnoged 
Risk 
CM!d 

O.OE+W 
O.OE*w 
O.OE+W 
O.OE*W 
O.OE+W 
1.4E-04 
9.3E-04 
O.OE*OO 
4.6E-04 
2.2E-04 
l.OE-04 
O.OE+W 
2.4E-03 
l .AE-03 
2.OE.03 
1.9E-03 
1.7E-04 
5,4E-04 
5.&z-04 
8.9803 
O.OE*OO 
2.9E-04 

=--Ezr- 
UCl”CarCi”ogsdC 

Risk 
CNld 
0% 
O?A 
0% 
0% 
0% 
0% 
1K 
5% 
0% 
2% 
loA 
1% 
0% 
1 2*A 
7% 
1 OOA 
9% 
1% 
3% 
3K 

45% 
Osb 
lOA 



SURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
CHILD TRESPASSER 

Intake from the inhalalion of particulates Is calculated as follows: 

Intake (mgrkg-day) = (C * EF l ED l IR * lrPEF)I(BW’ ATc or ATnc l DY) 

Risk = Intake l CSF or/RfD 

Wh.SE 
C = contaminant concentration in soil (mglkg) 
CSF = carcinogenic slope factor 
RfD = reference dose for noncarcinogen 
IR = inhalation rate (mJ/day) 
EF = child exposure frequency (days) 
ED = child exposure duration (years) 
BW = child body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncardnogen (yr) 
DY = day per year (day&) 
PEF = particulate emission factor (m3rkQ) 

0.262 
0.263 
0.226 
0.257 
0.004 
0.049 
0.440 
0.241 
0.014 
0.006 
0.291 
0.051 

5608.712 
3.379 
2.399 
0.713 

11.294 
98.217 

11299.700 
110.524 
0.370 

Emission 
Factor 

E! !k  

1.3E+09 
1x+09 
1.3E+09 
13E+09 
1.3E+09 
1.3E+O9 
1.3E+O9 
1.3E+09 
I .3E+09 
1.3E+09 
1.3E+O9 
1.3E+09 
1.3E+O9 
1.3E+OB 
1.3E+O9 
1.3E+09 
1.3E+09 
I .3E+09 
1.3E+09 
1.3E+09 
1.3E+09 

INPUTS 
Calculated 

Specific 
Spedtic 

15 
130 

6 
15 
70 

6 
365 

1.32Et09 

txposure 
Frequency 
(events&) 

130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 

lzlzlaz 
Rate 

(m3/day) 

twposure 
Duration 

a (YE) 

6 
6 
6 

i 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

-=r 
Weight 

(kQ) 

rverage 
arc T im 

(days) 

25550 
25550 
25550 
25550 
25550 
25550 
2555(1 
25550 
25550 
25550 
25550 
25550 
25550 
25556 
25550 
25550 
25560 
25550 
25550 
25556 
25556 
25550 

--cs= 
Dose 

mQlkQlday: 

?n!xT 
6.2E-12 
6.1E-12 
6.lE-12 
5.3E-12 
5.9E-12 
1 .OE-13 
l.lE-12 
1 .OE-1 1 
5.6E-12 
3.2E-13 
1.5E-13 
6.7E-12 
l.ZE-12 
1.3E-07 
7.8E-11 
5.5E-11 
1.6E-11 
2.6E-$0 
2.3E-09 
2.6E-07 
2.6E-09 
6.6E-12 

blow 
Factor 

mgrkQ-day)-1 

IJ rJt+lJlJ 
6.1E-01 
B.lE-01 
&lE+W 
6.1E+W 
6.1E-01 
1.7E+Ol 
1.6E+ol 
O.OE+OO 
3.4E-01 
1.3E+W 
1.3E+W 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+W 
1.5E+Ol 
O.OE+OO 
4.2E+Ol 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+W 

Carcmogemc 
Risk 

3.7G12 
3.7E-11 
3.2E-11 
3.6E-12 
1.8E-12 
1.8E-11 

O.OE+OO 
1.9E-12 
4.2G13 
1.9G13 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
8.4E-10 
O.OE+OO 
l.lE-08 

O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+OO 
12t UB A 

rercenr 
:ontrtbutton 

to 
Risk 
UI 
0% 
0% 
0% 
0% 

E 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
7% 
0% 

92% 
0% 
0% 
0% 
0% 

Average Noncan 
toncarc Tim< Dose 

(days) (mQfkQ/daY) 

Plt)O 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 

!zl trt-11 
7:2E-11 

T m m r  
O.OE+OO 

7.lE-11 O.OE+W 
7.1E-11 O.OE+OO 
6.2E-11 O.OE+W 
6.9E-11 O.OE+OO 
l.ZE-12 O.OE+OO 
1.3E-11 O.OE+OO 
1.2E-10 O.OE+W 
6.5E-11 O.OE+OO 
3.8E-12 O.OE+QO 
1.7E-12 O.OE+OO 
7.9E-11 O.OE*OQ 
1.4E-11 O.OE+OO 
1.6E-06 O.OE+OO 
9.lE-10 O.OE+W 
6.5E-10 O.OE+OO 
1.9E-10 O.OE+OO 
3.OE-09 O.OE+OO 
2.7E-08 O.OE+OO 
3.OE-08 O.OE+OO 
3.OE-08 O.OE+OQ 
l.OE-IO 8.6E-05 

Dose 

:WkQ-day: 

Risk - 

u.ut+ou 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OQ 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OCI 
o.oE+oo 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+Q’J 
O.OE+OQ 
O.OE+OO 
O.OE+OQ 
O.OE+OO 
O.OE+OO 
O.OE+OO 
l .ZE-06 

- 

Percent 
toncardnogen 

Risk 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

8Fo 
0% 

100% 



SURFACE WATER ,NGESTlON EXPOSURE ASSESSMENT 
OPERABLE UNIT No. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCI3 CAMP LEJEUNE, NORTH CAROLINA 
CHILDTRESPASSER 

The intake from Ihe ingerlion of stifface waler Is calculated as follows 

lnteke (mmpday) = Cv, * CR * ET * EF * EDlsW ’ ATc or ATnc * DY 

Risk = Intake * CSF or /RfD 

VVlV?W 
CM = conlaminanl concenlration in stiece water (mgA) 
CR = contact rale (Literhour) 
ET = cMld ercposwe lime (howslevenl) 
EF = child ensure frequency (evenlslyr) 
ED = child exposwe dualion (yrs) 
BW = child body welgM (kg) 
ATc = waraping time for carcinogen (yf) 
ATnc = averaging lime for noncarcinogen (yr) 
DY = days per year (days) 
CSF = cancer slope faclor (mg@day)f 
RfD = reference dose (mgnpday) 

INPUT 

0.005 
2.6 
45 

6 

:z 
6 

365 
?$J&flC 
specific 



SVRFACE WATER DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION - CTD-0303 
MCI3 CAMP LEJEUNE. NORTH CAROLINA 
CHILD TRESPASSER 

The intake from dermal conlacl tilh suface waler is calculated as lotlows: 

intake (mglkgday) q Cw ’ SA - PC * ET * EF * ED * CFBW * ATc or ATnc * DY 

Risk = Inlake * CSF or /RID 

Where: INPUTS 
CW = cotiamlnant concentration in water (nwl) SPECIFIC 
SA = child sldn sw’hwe available for contact (cm2) moo 
PC = contaminant specific dermat permabilty (cnvhr) Specbic 
ET = child ex?xx”re time (hours/day) 2.6 
EF = child cxpowc frectuency (days&) 45 
ED = cNld exposure duration (years) 6 
CF E vokrmetric cowerston factor for water (llter11000 cm3) 0.001 
BW = child body weigh1 (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (w) 6 
DY = days per year (days) 365 
CSF = cerxer slope factor (mglkg-day)-t Specific 
RID = reference dose (m@$-day) Specific 

Dichlwoethene (total) 



SEDIMENT INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
CHILD TRESPASSER 

lhtake from lngsslion of sedmwt is calculated BS f&nvs: 

Intake (mgAg-day) = C * IR * CF * EF * ED7 SW * ATC or ATnc * DY 

Risk = Inlake * CSF or/RID 

Wil?X.Z: INPUTS 
C = cohtsminaht c:oncent,ation in sedknent (mgrkg) 
CF = conversion for kg to mg  
EF = ez.pdrwe freqwncy for child (days&r) 
ED = ekp~sure duration for child (yr) 
IA = sedimenl ingestion rate for chid (mglday) 
BW q body weight for child (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = avereging lime for ncwdrcihogen (yr) 
DY = days per year(daysEyear) 
CSF = cahce, slope factor (mglkgday)i 
RfD = reference dose (mgAr+day) 

1 E-06 
45 
6 

200 
15 
70 
6 

365 
Specific 
specmc 

rporw 
)uatiw 

(V) 
CMld - 

6 

: 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 

IgiG 
Rsb 

zdzy - 
200 
2-x 
200 
200 
2M) 
200 
200 
200 
204 
2W 
200 
200 
200 
200 
200 
2W 
200 
ZW 
200 
200 
206 
200 
2W 

z 
200 
200 
200 

EL 

w 
W&$-d 
0x3 

Child - 

15 
15 
15 
15 
15 
15 
15 
15 

ii: 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

:: 
15 
15 
15 
15 
15 

15 

45 
45 
45 
45 
45 
45 
45 
45 

:: 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

:: 
45 
45 
45 
45 
45 

45 

5.6E-10 
1.6E-07 
6.5E-09 
XIE-06 
4.6E-06 
7.3E-09 
1.7E.07 
9.3E-10 
1.6E-07 
4.2E.10 
6.5E-09 
1.5E.09 
l.lE.09 
l.BE-09 
2.7E-03 
9.7E-06 
l.lE-07 
5.3&07 
5.9E.07 
2.6E-06 
1.6E-03 
4.6E-04 
6.4E-06 
9.3E-06 
3.6E-06 
1 .OE-07 
9.2E-06 
l .ZE-05 
Z.OE-05 

Pcrcenl 
:srcinogeni, 

Risk 
ChUd 

0% 
0% 
0% 
0% 
0% 
17% 
8% 
0% 

z 
0% 
0% 
0% 

2 
0% 
69% 
0% 
0% 
0% 
0% 

2 
0% 
0% 
0% 
0% 
0% 

0% 

6.6C09 
1 .BE-06 
7.6E-06 
3.6E-07 
5.4E-07 
9.5E-06 
2.OE-06 
l.lE-06 
1.9E-06 
4.9E-09 
7.6E-06 
1,.9-E-06 
1 .ZE-06 
Z.lE-06 
3.2E-02 
l.lE-04 
1 .JE-06 
6.2E-06 
6.9E-06 
3.3E-05 
l .$E-02 
5.6E-03 
7.4E-05 
l.lE-06 
4.2&05 
l.ZE-06 
l.lE-06 
1.4E-04 
23E-04 

Gcarcinogmlr 
Risk 
Child 

=-EGt 
Ucrhcarcinogerrtc 

Risk 
CNld 

0% 
0% 
0% 
0% 
0% 
1% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

22% 
1% 
0% 
4% 
0% 
1% 

43% 
0% 
0% 
2% 
1% 
0% 
9% 

13% 
1% 

Slope 
Factor 

wWW1 

5.2E-02 
O.OE+W 
O.OE*W 
O.OE+OO 
1.4E-02 
1.6E401 
3.4E-01 
O.OE+OO 
ZAE-01 
O.OE*W 
3.4E.01 
O.OE+W 
O.OE+OO 
1.3E+W 
O.OE+W 
O.OE+W 
4.3E+OO 
O.OEtw 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE*W 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE*OO 
O.OE+OO 

Corbehtration 
(w&3) 

:arcinogen 
Risk 
CNtd 

2.9E-11 
O.OE+W 
O.OE+W 
O.OE+OO 
6.5E-10 
l.ZE-07 
5.7E-06 
O.OE*W 
3.9E-06 
O.OE*W 
Z.ZE-09 
O.OE*W 
O.OE+W 
2.4E-09 
O.OE+W 
O.OE*W 
4.9E-07 
O.OE+W 
O.OE+OO 
O.OE*W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OE+W 

Reference 
Dose 

!WwM9 

1 E-06 
lE-06 
IE-06 
1 E-06 
1 E-06 
lE-06 
1 E-06 
IE-06 
(E-06 
1 E-06 
1 E-06 
IE-06 
IE-06 
1 E-06 
lE-06 
IE-06 
(E-06 
1 E-06 
lE-06 
(E-06 
IE-06 
IE-06 
IE-06 
lE-06 
1 E-06 
lE-06 
IE-06 
IE-06 
fE-06 - 

0.004 
1.110 
0.046 
0.216 
0.326 
0.052 
I.200 
0.007 
1.140 
0.003 
0.046 
0.011 
0.006 
0.013 

19369.170 
68.510 
0.610 
3.750 
4.200 
19.660 

11661.090 
3422.990 

45.170 
0.660 

25.610 
0.710 
0.650 

83.120 
140.066 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2196 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 

1 .OE-02 
B.OE-01 
3.OE.01 
l.OE-01 
Z.OE-02 
5.OE-05 

O.OE+w 
3.OE-04 
O.OE+OO 
6.OE.03 
5.OE-04 
3.OE-04 
3.OE-04 
6.OE-05 
l.OE+OO 
7.OE-02 
5.OE-03 
1 .OE-03 
6.OE-02 
4.OE-02 
3.OE-01 
O.OE+OO 
1.4E-01 
3.OE.04 
Z.OE-02 
5.OE-03 
6.OE-05 
7.OE-03 
3.OE-01 

6.6E-07 
2.3E-06 
2.5E-07 
3.6B06 
2.7E-05 
1.7E.03 

O.OE+OO 
3.6E-05 
O.OE+W 
6.2E-07 
1.5E.04 
6.OE-05 
4.2E-05 
3.6E-04 
3.2E-02 
1.6E-03 
2.7E-04 
6.2E-03 
l .ZE-04 
B.ZE-04 
6.4C02 
O.OE-36 
5.3E-04 
3,6E-03 
Z.lE-03 
2X-04 
1.3E.02 
2.OE-02 
7.7804 



” , 
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SED,MENT DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. B(SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
CHILD TRESPASSER 

The intake from dermal conlacl to sedimed is calculaled as follows’ 

,n,ake (mflpday) = C - CF ’ SA * AF * Abs * EF * ED/BW * ATc or ATnc * DY 

Risk = Intake * CSF or /RIO 

where: 
C = conlnminanl concenlralion In sdl (mm@ 
CF = conversion factor (kghng) 
SA = chdd exposed skin surface alea (C”l2) 
AF q sediment lo sldn adherence fact-x (mg/cm2) 
Abs = fraclion absorbed funitless) (contaminan! specific) 
EF = child exposure he&ency (eVetish/r) 
ED = child expsosure duration (years) 
BW = child body welgM (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging lime for noncarcinogen (yr) 
DY = day per year (day&) 
CSF = came, slope factor (mg&daytl 
RID = reference dose (m@&day) 

INPUTS 
specific 
1 .OOE-06 

2600 
1 

SPECkiC 
45 

6 
15 
70 

6 
365 

specific 
Specific 

Giz 
Area 

M-4 
CHkl 

2OQO 
2OW 
2OQO 
2oou 
2000 
2000 
2000 
2cQO 
2000 
2040 
2000 
moo 
2000 
2wa 
2OQO 
2WO 
2000 
2000 
2OW 
2Wu 
2000 
2oOQ 
2ooo 
2000 
2000 
2000 
2000 
2ooo 

zoo0 

FiGiF 
hmllU 

(Yw 
CM - 

6 
6 

: 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 

7izizjx 
Risk 
Child 

Average 
Ioncare T im 

(d%) 

zziz 
F8ClCf 
n&m2 

5.6E-11 
I.SE-06 
6.5E-IO 
3.lE-OS 
4.6E-OS 
7.3E-IO 
I .7E-06 
9.3E-11 
l .SE-06 
4.2E-11 
6.5E-10 
l.SE-10 
l.lE-10 
l.BE-10 
2.7E-05 
9.7E-06 
l.IE-09 
5.3E-09 
5.9E-09 
2.6E-06 
1.6E-05 
4.6E-06 
6.4E-06 
9.3d10 
3.6B08 
1 .OE-OS 
9.2E.10 
1.2E-07 
2.OE-07 

6.5E-02 
O.OE+W 
O.OE+W 
O.OE+W 
2.6E-02 
3.2E*OI 
6.6E-01 
O.OE+W 
4.6E-01 
O.OE*OO 
6.6E-01 
O.OE+M) 
O.OEtW 
2.6E*00 
O.OEt 00 
O.OE+W 
Z.lEtOl 
O.OE+W 
o.omw 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OEtW 

Percenl 
erclnogenil 

Risk 
Child 

0% 
0% 
0% 
0% 
0% 

34% 
17% 
0% 
11% 
0% 
1% 
0% 
0% 
1% 
0% 
0% 

36% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

-EL- 

FizzI 
,eqwle 

!WntsEy 
CM 

45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

AL 

0x9 
Child 

15 
15 

1: 
15 
15 
15 
15 
15 
15 
15 
15 
15 
I5 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
I5 
15 
I5 

15 

FJtEzzz 
Risk 
CMld 

6.2E-06 
4.6E-07 
5.OE.06 
7.2E-07 
5.4E.C-3 
3.4E-04 
O.OEtW 
7.2b06 
O.OE*W 
1.6E-07 
3.OE-05 
1.2E-05 
6.3E.06 
7.IE-05 
1.6E-03 
S.OE-05 
1.3E.05 
3.1 E-04 
5.6E-06 
4.1 E-05 
3.2E-03 
O.OE*W 
2.7E-05 
l..9E-04 
l.lE-04 
1.2E-05 
6.7E-04 
S.SE-04 
3.6E-05 

IE-06 
1 E-W 
IE-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 POB 
lE-06 
1 E-06 
1 E-06 
1 E-OB 
1 E-06 
1 E-06 
1 E-06 
lE-06 
I E-06 
1 E-OS 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 

r-=- Eoncentreticn 
CBhiSp3l 

0-M~) 

0.004 
1.110 
0.046 
0.216 
0.326 
0.052 
1.2w 
0.007 
I.140 
0.003 
0.046 
0.011 
0.008 
0.013 

19369.170 
66.510 
0.610 
3.750 
4.200 
19.660 

11661.090 
3422.990 

45.170 
0.660 

25.610 
0.710 
0.650 

63.120 
I4O.Oiw 

Average 
Cm Time 

WYS’ 

6.6E-10 
I .6E-07 
7.6E-OS 
3.8E-06 
5.4E-06 
6.5E-09 
2.OE-07 
l.lE-09 
l.SE-07 
4.9E-IO 
7.6E-09 
l.OE-OS 
1.2E-09 
2.lE-09 
3.2E-04 
l.lE-06 
1.3E-06 
6.2E-66 
6.9E.06 
3.3E.07 
I .SE-04 
5.6E-05 
7.4E-07 
l.lP06 
4.2E-07 
l.ZE-06 
I.IE-06 
1.4E.06 
2.3E.06 

Dose 
(mgfkpday) 

B.OE-03 
4.OE-01 
I .5E-01 
5.OE-02 
1 .OE-02 
2 5E-05 
O.OE+OO 
1.5E-04 
O.OE*OO 
3.OP03 
2.5E-04 
I .5PO4 
1.5E.04 
3.OE.05 
2.OE-01 
1.4E.02 
1 .OE-03 
2.OE-04 
1.2E-02 
6.OE-03 
6.OE-02 

O.OE+OO 
2.6E-02 
6.OE-05 
4.OE-03 
I .OE-03 
1.6E-05 
1.4E-03 
6.OE-02 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
255M 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

3.7&12 
O.OE+w 
O.OE*OO 
O.OE*w 
1.3E-10 
2.3E-06 
l.lE-08 
O.OE+W 
7.7B09 
O.OE*W 
4.4E-IO 
O.OE+W 
O.OE+W 
4.6E-10 
O.OE+OO 
O.OE*W 
2.5E-06 
O.OE+ 00 
O.OEt W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OEtW 
66E06 A 

21S0 
2190 
2190 
ZISO 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2lSO 
2190 
2190 
2190 
21w) 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
ZISO 
2190 
2130 
2190 
2190 

TetIEXh!.XOethelle 
Diclhy?pMhahle 
Fudh-acene 
Di-wb@+pbth&le 
,X(2-ethy,bexyl)pMhalate 
Diclddn 
4,4,-DDE 
EKki’n 
4.4’.ODD 
Endosulfan sulfate 
4.4’.DDT 
E&n ketone 
E&-in aldehyde 
alpha-Chlordane 
AkKnlnum 
Bmlun 
eefymm 
cadmium (5011) 
CCtM 
COpper 
I,O” 
Lead 
Manganese (Soil) 
Mercury 
Nickel 



FUTURE CHILD RESIDENT 



SURFACE SOIL INGES I XPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
CURRENT RESIDENTIAL CHILD 

Intake from ingestion of soil is cakulafed as follows: 

Intake (mg/kg-day) = C * CF * EF * ED * IWBW * ATc or ATnc * DY 

Risk = Intake * CSF or /RfD 

hllW3: 
C = contaminant concentration in soil (me/kg) 
CF = conversion for kg lo mg  
EF q child exposure frequency (dayslyr) 
ED = child exposure duration (yr) 
IR = child soil ingestion rate (mg/day) 
BW = child body weigh1 (kg) 
ATC = WfaQinQ time for farci”ogW” (yr) 
ATnc = averaging lime for noncarcino~en (yr) 
DY = days per year (days/year) 
CSF = cancer slope factor (mg/kg-day)-1 
RfD = reference dose (mglkg-day) 

INPUTS 

IE-06 
350 

6 
2w 

15 
70 

6 
385 

SpXiRC 

deno(l,2,bcd)pyre”e 

u 216 
0:266 
0.202 
0.263 
0.226 
0.257 
0.004 
0.049 
0.440 
0.241 
0.014 
O.OQ9 
0.291 
0.051 

5909.712 
3.376 
2.399 
0.713 
11.294 
98.217 

11299.700 
110.524 
0.370 

txpos”re 
Frequency 
‘WwJ 

.5M 
350 
350 
350 
360 
350 
360 
350 
350 
350 
3H) 
350 
350 
360 
350 
350 
350 
350 
350 
350 
350 
350 

350 

txposure 
DUMiO” 

(Ye 
Child 

B 
6 
6 
6 
6 
6 
0 
6 
6 
6 
6 

i 
6 
6 
6 
6 
6 
6 
6 
6 
6 

B 

onvB(sI( 
FfZtO, 
WmQ) 

-mr 
1 E-08 
1 E-06 
1 E-08 
lE-06 
1E-M 
IE-06 
lE-06 
1 E-06 
1E-W 
IE-Q6 
lE-08 
IE-CM 
1E-W 
IE-OB 
lE-O-3 
IE-Og 
lE-06 
IE-08 
IE-08 
lE-06 
IE-06 
1 E-06 

ngestion 
Rate 

[m#dW 
Child 

- !m- 
200 
2OQ 
200 
2w 
2w 
200 
200 
200 
200 
2w 
2w 
200 
200 
200 
200 
2w 
200 
200 

z 
2w 
200 

-=T- 
WeiQht 

(kg) 
Child 

15 
15 
15 
15 
15 
15 
15 

:z 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

Can Ti& 
(days) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

CarC 
Dose 

“yh{p 

7?3!zur 

2.9E-07 
2.9E-07 
2.9E-07 
2.5E-07 
2.6E-07 
4.9E-09 
5.3E-06 
4.6E-07 
2.6B07 
1.5E-09 
7.lE-09 
3.2E07 
5.5E-09 
6.4E-03 
3.7~~08 
2.6E-06 
7.6B07 
1.2E-05 
l.lE-04 
1.2E-02 
1.2E-04 
4.lE-07 

slope 
FSCtO, 

‘WWda~ 

7mEm 
7.30E-01 
7.3OE-01 
7.30E+W 
7.30E+W 
7.30E.01 
1.70E+Oi 
1.60E*01 
3.4OE-01 
3.40E.01 
1.30E+W 
1.30E+W 
7.70E+W 
7.7OE+w 
O.WE+W 
O.WE+W 
1.6OE*w 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

Child 

1 /t-w 
2:lE-07 
2.1E-07 
Z.fE-OB 
1.6E-08 
2.lE-07 
6.3E-09 
9.5E.07 
1 .BE-07 
9.OE.09 
2.OE-09 
9.2E-09 
2.5G08 
4.3E-07 
O.OE+W 
O.OE+W 
3.98-08 

O.OE+W 
o.oE+w 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+w 
14t “3 L 

PWCB”, 
brtinogenk 

Risk 
Child 
127 
1%” 
1% 

15% 
13% 
1% 
1% 
6% 
1% 

2 
0% 
17% 
3% 
0% 
0% 

26% 
0% 
0% 
0% 
0% 
0% 
0% 

Average 
oncarc Time 

(Ws) 

2l9u 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2180 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2180 
2190 
2190 
2190 

Noncan: 
Dose 

@W&e9 

2 t)t-w 
3:4E-06 
3.4b06 
3.4E-06 
2.9E-08 
3.3E-06 
5.7E.09 
6.2E-07 
5.6E.06 
3.lE-06 
1.6E-07 
9.2E.06 
3.7E-06 
6.5E-07 
7.4E-02 
4.3B05 
3.lE-05 
9.lE-06 
1.4~~04 
1.3E-03 
1.4E-01 
1.4E-03 
4.7E-08 

+ O.Ut+OO 
O.WE+W O.OE+W 
O.WE+W O.OE+W 
O.WE+W O.OE+W 
O.WE+W O.OE+W 
O.WE+W O.OE+W 
3.WE-05 1.9E-03 
5.WE-05 l.ZE-02 
O.WE+W O.OE+W 
5.WG04 6.2E-03 
B.WE-05 3.OE.03 
6.WE.05 1.4E-03 
O.WE+W O.OE+W 
2.WE-05 3.2E-02 
l.OOE+W 7.4E-02 
4.WE-04 l.lE-01 
3.WE-04 l.OE-01 
l.WE-03 9.lE-03 
5.WE-03 2.9E-02 
4.WE-02 3.1 E-02 
3.WE-01 4.6E-01 
O.WE+W O.OE+W 
3.WE-04 l.BE-02 

- 

VWZ%", 
oncarcfnogeni 

Risk 
Child 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
1% 
0% 
1% 
0% 
0% 
0% 
4% 

l% 
11% 
1% 
3% 
3% 

53% 
0% 
2% 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 38) 
REMEDIAL INVESTIGATION CTO-0303 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
CURRENT RESIDENTIAL CHILD 

Dermal contact with soil is calculated as follows: 

Intake (mg/kg-day) = C ’ CF * SA * AF * Abs ’ EF * ED/EW * ATc or ATnc ’ DY 

Risk = Intake * CSF or /RID 

Wl*r*: 
C = contaminant concentration in soil (mflg) 
CF q conversion factor (kg/mg) 
SA = child exposed skin surface area (cm2) 
AF = soil to skin adherence factor (mglcm2) 
Abs = fraction absorbed (unitless) 
EF = child exposure frequency (events/yr) 
ED = child exposure duration (years) 
BW = child body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (daylyr) 
CSF = cancer slope factor (mg&g-day)-1 
RfD = reference dose (mglkg-day) 

INPUTS 

1 E-06 
23W 

1 
Speelfic 

350 
6 

15 
70 

6 
365 

ibenzo(a.h)anthmcene 

1 

0216 
0:266 
0.262 
0.263 
0.226 
0.257 
0.004 
0.049 
0.440 
0.241 
0.014 
0.008 
0.291 
0.051 

5806.712 
3.379 
2.399 
0.713 
11.294 
98.217 

11299.700 
110.524 
0.370 

COnYerSlO” 
Factor 

(kg/m) 

It-w 
lE.MJ 
1 E-06 
lE-Q6 
lE-08 
lE-ffl 
lE.W 
lE-06 
lE-06 
1E-W 
lE-08 
1EMl 
lE-W 
lE-06 
lE-C-3 
1 E-08 
lE-06 
lE-08 
lE-06 
1 E-08 
lE-06 
lE-C-3 
lE-OB 

1 
: 
1 
1 

: 
1 
1 

: 
1 
1 
1 

: 
1 
1 
1 
1 
1 

L 

surrace 
Area 

0 
2300 
2300 
2300 
23W 
2300 
2300 
2300 
2300 
23W 
2300 
2300 
2300 
2300 
2300 
2300 

:z 
23W 
23W 
2300 
2300 
2300 
23w 

FizGii 
hbsorbed 

(%) 

am- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.001 
0.001 
O.Wl 
O.Wl 
0.001 
0.001 

txporure 
‘requency 
‘eventdyr) 

Child 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
360 
360 
350 

350 

uporurs 
Duration 

(YW 
Child 

e 
6 
6 

8 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

8 

Boay 
Welsht 

(kg) 
Child 

15 

:: 
15 
15 
15 

:z 
15 

:z 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

15 

nverage 
:arc Time 

(day.9 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25660 
25550 
25550 
25550 
25550 
25550 
25550 

C;Fl,C 
DOSe 

(myh$W 

2 lt.01 
3AE.06 
3.3B06 
3.3B06 
2.9B0.9 
3.2E-06 
5.6E.10 
B.lE-03 
5SE-06 
3.OE-06 
1.6E-09 
B.lE-10 
3.7G06 
BAE-09 
7.3E-05 
4.3E-06 
3.OE-06 
S.OE-09 
1.4E-07 
l .ZE-06 
1.4E-04 
1.4E-06 
4.7E59 

zi%majz 
Slope 
FSCtOf 

??zE!f 
1.5E+W 
1.5E+Ol 
1.5E+Ol 
1.5E+W 
3.4E+Ol 
3.2E+Ol 
6.6E-01 
6.6E-01 
2.6E+W 
2.6E+W 
1.5E+Ol 
1.5E+Ol 
O.OE+W 
O.OE+W 
7.5E+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 

:aran0gen1c 
Risk 

Child 

3 ut-VI 
4:9E-06 
4.6E-06 
4.6E-07 
4.2E-07 
4.7E-06 
1.9E-06 
2.OE-07 
3.6E-06 
2.lE-06 
4.6E-09 
2.1E-09 
5.7E-07 
9.6806 
O.OE+W 
O.OE+W 
2.3B07 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
2bLO6 A 

IJercent 
Carcinogenic 

Risk 
Child 
lb% 

z-i 
19% 
16% 
2% 

2 
1% 
1% 
0% 
0% 

22% 
4% 
0% 
0% 
9% 

E 
0% 
0% 
0% 

D% 

Average 
Uoncarc Time 

W’s) 

2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2140 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 

NOllCZNC 
Dose 

(mThtw) 

32tw 
3:9607 
3.98-07 
3.9B07 
3.4E-07 
3.6E-07 
6.5609 
7.2E-09 
6.5E-07 
3.5E-07 
2.1 E-O.3 
9.5E.09 
4.3E-07 
7.4E-06 
6.5E-04 
5.OE-07 
3.5E-07 
l.OE-07 
1.7E-08 
1.4505 
1.7E-03 
1.6E-05 
5.4E.09 

Dose 

?!SE 
O.OE+W 
O.OE+W 
O.OE+w 
O.OE+W 
1.5E-05 
2.5E-05 
O.OEtW 
2.5k04 
3.OE-05 
3.OE-05 
O.OE+W 
l.OE-05 
2.OE-01 
B.OE-05 
6.OE-05 
2.OE-64 
l.OE-03 
6.OE.03 
6.OE.02 
O.OE+W 
6.OE-05 

loncarunogenlr 
Risk 

Child 

” “t+W 
o:oE+w 
o.otr+w 
o.oE+w 
O.OE+W 
O.OE+W 
4.4E.04 
Z.SE-03 
O.OE+W 
1.4E-03 
6.9E.04 
3.2E-04 
O.OE+W 
7.4E-03 
4.3E-03 
6.2E-03 
5.9E-03 
5.2E-04 
1.7E-03 
1 BE-03 
2.6E-02 
O.OE+W 
9.1E.04 

- 

rercent 
xlcarcinogenl 

Risk 
Child 
0% 
0% 
0% 
0% 
0% 
0% 

22 
0% 
2% 
1% 
1% 
0% 

12% 
7% 

10% 
9% 
1% 
3% 
3% 

45% 
0% 

1% 

c II c II 



SURFACE SOIL PARTlLu&TE INHALATION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
CURRENT RESIDENTIAL CHILD 

Intake from the inhalalion of partiwlates is calculated as follows: 

Intake (mg/kgday) = (C l EF *ED * IR * I/PEF)I(BW’ ATcor ATnc * DYI 

Risk = Intake * CSF or /RfD 

Where: 
C = contaminant concentration in soil (mg!kg) 
CSF = carcinoaenic stow factor 
RfD = reference dose for noncarcinogen 
IR = inhalation rate (m3) 
EF = child exposure frequency (days) 
ED = child exposure duration (years) 
BW = child bodv weioht (ko) 
ATc = averaging lime fo; &cinogen (yr) 
ATnc = averaging lime for nonCarCinOgen (yr) 
DY = day per year (day&) 
PEF = particulate emission factor (m3Ikg) 

INPUTS 
Calculated 

speciw 
specific 

15 
350 

6 
15 
70 

36: 
1.32E+09 

-RR 

ibenzo(a.h)anthracene 
deno(l.2.3-cd)pyrene 

h 
,oncentratlon Partlwlate 

vww Emission Frequency Rate 
Factor (eventslyr) m3/day) 

0 218 
0:266 ! ! ! E t - T T  
0.262 1.3E+O9 350 15 
0.263 1.3E+O9 350 15 
0.226 1.3E+O9 350 15 
0.257 1.3tI+O9 350 15 
0.004 1.3E+O9 350 15 
0.049 1.3E+O9 350 15 
0.440 1.3E+O3 350 15 
0.241 1.3E+O9 350 15 
0.014 1.3E+O9 350 15 
0.006 1.3E+O9 350 15 
0.291 1,3E+O9 350 15 
0.051 1.3E+O?I 350 15 

5606.712 1.3E+O9 350 15 
3.379 1.3BO9 350 15 
2.399 I .3E+O9 350 15 
0.713 1.3E+O9 350 15 

11.294 1.3E+O9 350 15 
96.217 1.3E+O9 350 15 

11299.700 1.3E+09 350 15 

I 
110.524 

0.370 1.3E+09 1.3E+09 350 350 15 15 -m 

Ixposure Body 
Duration Weight 

(W (kg) 

6 
6 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
6 
6 
6 
8 
6 
6 
6 
6 
6 

15 
15 
15 
15 
15 
15 

18 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 , 
15 
15 
15 
15 

Average 
Cart Time 

(days) 

26550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

Cart 
Dose 

wWW: 

- . - r  

Factor 
whdw 

mm- mmr 
1.7E-11 6.1E-01 
1.6E-11 6.1E.01 
1.6E-11 6.1E+Gtl 
1.4E-11 6.1E+OO 
1.6E-11 6.1E-01 
2.6G13 1,7E+Ol 
3.OE-12 1.6E+ol 
2.7E-11 O.OE+CO 
1.5E-11 3.4E-01 
6.7E-13 1.3E+OO 
4.OE-13 1.3E+OQ 
1 BE-1 1 O.OE+OO 
3.2E-12 O.OE+OO 
3.6E-07 O.OE+W 
2.1E-10 O.OE+OO 
1 SE-1 0 1.5E+Ol 
4.4E-11 O.OE+OO 
7.OE-10 4.2E+Ol 
6.1E-09 O.OE+W 
7.OE-07 O.OE+OO 
6.9E-09 O.OE+OO 
2.3E-11 O.OE+OO 

~arcmogenic 
Risk 

0 ot+w 
l:OE-1 1 
l.OE-11 
l.OE-10 
6.7E-11 
9.6E-12 
4.6E-12 
4.9E-11 
O.OE+OO 
5.1E-12 
l.lE-12 
5.2E-13 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+W 
2.3E-09 
O.OE+OO 
3.OE-06 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+W 
3.2t-06 

Percent 
:onrtributttn 

to 
Risk 
0% 
0% 
0% 
0% 
0% 

8:; 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
7% 
0% 

92% 
0% 
0% 
0% 
0% 

Average Noncarc Reference 
loncarc Time Dose Dose 

Ww4 OWWW) bWhWy) 

2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 

1 6t-10 
1:9E-10 

0 OEtOO 
O:OE+OO 

1.9E-10 O.OE+OO 
1.9E-10 O.OE+OO 
1.7E-10 O.OE+OO 
1.9E-10 O.OE+OO 
3.2E-12 O.OE+OO 
3.5E-11 O.OE+W 
3.2E-10 O.OE+OO 
1.7E-10 O.OE+M) 
l.OE-11 O.OE+OO 
4.7B12 O.OE+W 
2.1E-IO O.OE+OO 
3.7E-11 O.OE+OO 
4.2E-OS O.OE+OO 
2.5E-09 O.OE+OO 
1.7E-09 O.OE+OO 
5.2E-10 O.OE+OO 
6.2E-09 O.OE+W 
7.1E-06 O.OE+W 
9.2E-06 O.OE+OO 
8.OE-08 O.OE+OO 
2.7E-10 6.6E-05 

Qoncarcmogemc 
Risk 

0 uttw 
O:OE+OO 
O.OE+OO 
O.OE+CKl 
O.OE+OO 
O.OE+OO 
O.OE+DO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OEtOO 
O.OEtOil 
O.OE+oo 
O.OE+OQ 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OO 
3.1E06 
3.1t-06 

Percent 
~oncarcinogenic 

Risk 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

IWK 



SUBSURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCB CAMP CEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Intake from ingestion of soil is cskulaled as follows: 

Intake (mgncpday) = C ’ CF * EF * ED * IRBW * ATc w ATnc * DY 

Risk = Hake ‘CSF or /RfD 

VVht!W INPUTS 
C = contamlnanl concenhtion in soil (mgncg) 
CF = conversion for kg to mu 
EF = cNld erposure f&+&y (daysy) 
ED = child ewsure duration (yr) 
IR = child soil ingestion rate (mglday) 
BW = child body weight (kg) 
ATc = averaging time lof carcinogen (ye) 
ATnc = averagirgtlme for noncarcinogen (yr) 
DY q days per year (dayslyear) 
CSF q cancer slope factor (mgr@daytl 
RID = reference dose (mg&pday) 

1 E-06 
350 

6 
2w 

Ahmtrwm 
Antimony 
Arsenic 
Beryllium 
catiw (soil) 
Chromium 

0:010 
0.061 
o.OQ5 
0.005 P 0.043 

7190.019 
3.715 
6.637 
0.100 
2.109 
15.919 

I kOil 
Lead 

ICoPPer 1 344.565 

twoswe 
Frequency 
(d,w# 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 __== 

=fs+z= 
Dwalion 

w 
Child 

6 
6 
6 

: 
6 

: 
6 
6 
6 
6 
6 
6 
6 
6 
6 

.LL.- 

3onversion 
FaCtOr 

Ww) 

1E-06 
1 E-06 
IE-06 
IE-06 
1506 
1 E-06 
IE-06 
w-06 
1 E-06 
IE-06 
IE-06 
IE-06 
1 E-06 
1 E-06 
lE-06 
lE-06 
IE-06 
1 E-06 

200 15 
;Ez 15 

200 :z 
200 15 
200 15 
200 
200 :: 
200 15 
200 15 
Ei 15 

15 
200 15 
200 15 
200 15 

Average 
Cart Time 

(days) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25560 

Care 
Dose 

Y%i?y’ 
7m37- 
l.lE-06 
6.6E-06 
5.9E-09 
5.3E-09 
4.BE-06 
7.9E-03 
4.lE-06 
7.5806 
l.lE-07 
2.3806 
1.7E-05 
3.6E-04 
3.4E-02 
5.2E-04 
5.6E-04 
3.6E-07 
2.8E-03 

-7T6Rm- 
1.60EiOl 
3.4OE-01 
1.30EaO 
1.3oEico 
7.70E+OO 
O.OOEHIO 
O.OOE+OO 
l.WEitH 
4.30E+OO 
O.WE+OO 
O.WE+00 
O.OOE+OO 
O.WE+OO 
O.WE+GU 
O.WEiGO 
O.OOE+oO 
O.OOE+W 

I chim I 
- 12% I 219 

1 K-07 2190 
2.3E-06 2190 
7.6E-09 2190 
6.9E-09 2190 
3.7E-07 2190 
O.OE+OO 1 0% I 2190 
O.OE+OO 
l.lE-05 
4.7E-07 3% 

I I 

2190 
O.OE+O+l 0% 2190 
O.OEtOO 0% 2190 
O.OEtOll 0% 2190 

=i3xE- 
DOSe 

FieY 
727!56r 

1.3E-07 
7.6E-07 
6.9E-08 
6.2E-00 
5.5E-07 
9.2E-02 
4.7E-05 
&7E-05 
1.3E-06 
2.7E-05 
2.OE-04 
4.4E-03 
4.OE-01 
6.1E-03 
6.5E.03 
4.2E-06 
3.3E-02 

Relerence 
Dose 

:wWW 

i5TmaT 
5.WE-05 
5.OOE-04 
6.OOE-05 
6.WE-05 
O.WE+oa 
l.COE+OO 
4.WE-04 
J.oOE-04 
5.OOE-03 
l.WE-03 
5.WE-03 
4.WE-02 
3.00E-01 
O.OOEt00 
1.40E-01 
3.WE-04 
3.WE-01 

OOE+OO 
2.7803 
1.6E-03 
l.lE-03 
1.OE-03 
O.OE+OO 
9.2E-02 
1.2E-01 
2.9E-01 
2.6E-04 
2.7E-02 
4.lE-02 
l.lE-01 
1.3E+W 
O.OE+OO 
4.6E-02 
1.4E-02 
l.lE-01 

2.2EKKl 

Percenl 
lhcsrcincgen 

Risk 
clad 
0% 
0% 
o?h 
0% 
0% 

pi 

5% 
13% 
0% 

:t 
5% 

61% 
0% 
2% 
1% 
5”h- _ 



SUBSURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT@0303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Dermal contacl ~4th soil is calculated as follows 

Intake (meday) = C’CF ‘SA’AF ‘Abs * EF * EDlBW’ ATc orAT”c ’ DY 

Risk = lnlake * CSF or /RfD 

WlU?W INPUTS 
C = conlarninant concenlration in soil (m*g) 
CF = conversion factcf (kghng) 
SA q cMld exposed sld” surface area (c”&‘) 
AF = soil lo skin adherence factor (mglcm2) 
Abs = lraction absorbed (tiaess) 
EF = cMld eqawre frequency (eventsf,~) 
ED = child ewosve duralio” (years) 
BW = child body we&h! (kg) 
ATc = averaging +&ne for carcinogen (yr) 
ATnc = averaging time for noncarckwgen (yr) 
DY = day per year (daylyr) 
CSF = cancer slope factor (“@q-day&l 
RID = reference dose (mglkg-day) 

lE-06 
2300 

1 
SpXlfiC 

350 
6 

15 
70 

6 
365 

hcenbatiw 
@“?3kl) 

=--ET== 
0.010 
0.061 
0.035 
0.005 
0.043 

7190.019 
3.715 
6.637 
O.lW 
2.109 
15.919 

344.565 
31266.600 

473.537 
506.623 

0.326 
2560.000 

Conversion 
FWICT 

Ww) 

lEC6 
lE& 
lE-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
lE-06 
lE-06 
lE-06 
lE-06 
lE-06 
lE-06 
lE-06 
1 E-06 
1 E-06 
1 E-06 
lE-06 

3azr Area 
wm 

=-+z%- 
2300 

EE 
2300 
2300 
2300 
2300 
2300 
2300 
2300 
2300 
2300 
2300 
2300 
2300 
2300 

-?2?lL 

GixiqiE 
We 
FSCbX 

?T!% 
6.6E-01 
2.6EiKl 
2.6E+Ofl 
1.5EtOl 
O.OE+OO 
O.OE+OO 
7.5EiQO 
2.1E+Ol 
O.OE+OO 
O.OE*OO 
O.OE#o 
O.OE+G’.l 
O.OE+QO 
O.OEiOO 
O.OE+OO 
O.OE+OO 

FractiMl 
Absorbed 

w 

r 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
O.Wl 
0.001 
0.001 
0.001 
0.001 
O.Wl 
0.001 
0.001 
0.001 
0.001 
o.wi 

G 
rev 
events 
Ctikl 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

2L 

6 
6 

Tz 
(kg) 

Child 

15 

ii: 
15 
15 
15 

:: 
15 
15 
15 
15 
15 

Ii 
15 

15 

Average 
Cm Time 

(dw) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25560 
25550 
25550 
25550 
25550 
25550 
25560 
25550 

Cart 
Dose 

Pmf~Y’ 

=T6flii” 
1.3E.W 
7.6E-09 
6.6E-10 
6.1E-10 
5.5B09 
9.1E-05 
4.7E-06 
B.6E-0.3 
1.3E-09 
2.7E-06 
Z.OE-07 
4.3~06 
3.9E-04 
6.OE-06 
6.4E-06 
4.1E-09 
3.3E-05 

=-5x37- 
4,2E-06 
5.2E-09 
1.6E-09 
1.6E-09 
6.4E-06 
O.OE+OO 
O.OEiOO 
6.5E-07 
2.7E.06 
O.OE+QO 
O.OE+CU 
O.OElOO 
O.OE+OO 
O.OElOO 
O.OE#O 
O.OE+OO 
O.OE+OO 

Percent 
:arcimgenil 

Risk 
CNkJ 

4% 
0% 
0% 
0% 
7% 
0% 
0% 

% 
0% 
0% 
0% 

E 
0% 
0% 

2L- 

-Tlx-= 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2160 
2190 
2190 

NO”CWC 
Dose 

OwiW.gw) 

==Txm-- 
1.5E-06 
6.9E-06 
7.9E-09 
7.1E-09 
6.4E-06 
l.lE-03 
5.5E-07 
l.OE-06 
1.5E-06 
3.1 E-07 
2.3E-06 
5.1E-05 
4.6E-03 
7.OE-05 
7.4E-05 
4.6E-06 
3.BE-04 

2.5E-04 
3.OE-05 
3.OE-05 
O.OE+W 
Z.OE-01 
8.OE-05 
6.OE-05 
l.OE-03 
Z.OE-04 
l.OE-03 
B.OE-03 
6.OE-02 
O.OE+CQ 
2.6E-02 
6.OE-05 
6.OE-02 

3.6E-04 
2.6E-04 
2.4E-04 
O.OE+@J 
5.3E-03 
6.8E-03 
1.7E-02 
1.5E-05 
1.6E-03 
2.3E-03 
6.3E-03 
7.7E-02 
O.OE+OO 
2.76-03 
&OE-04 
6.3E-03 

Percent 
loncarci”cgenll 

Risk 
Child 



SUBSURFACE SOIL PARTKULATE INHALATION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

lnlake from Ihe inhalalion of pariiculales is calculated as follows: 

Intake (mg!kg-day) = (C l EF ’ ED * IR * l/PEF)/(BW l ATc or ATnc ’ DY) 

Risk = Intake l CSF or /RfD 

Where: INPUTS 
C = contaminant concentration in soil (mgrkg) Calculated 
CSF = carcinogenic slope factor Spectfic 
RfD = reference dose for noncarcinogen Spectftc 
IR = inhalation rate (m3) 15 
EF = child exposure frequency (days) 350 
ED = child exposure duration (years) 6 
BW = child body weight (kg) 15 
ATc = averaging time for carcinogen (yr) 70 
ATnc = averaging time for noncarcinogen (yr) 6 
DY = day per year (day/yr) 365 
PEF = particulate emission factor (m3/kg) 1.32E+09 

mc 4 
,oncentration 

(mgh) 

0210 
0:010 
0.061 
0.005 
0.005 
0.043 

7190.019 
3.715 
6.637 
0.100 
2.109 

15.919 
344.565 

31266.600 
473.537 
506.623 

0.326 
2560.000 1.3E+OQ 1 350 

Inhalation 
Rate 

(m3W) 

txposure 
Duratton 

(YN 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

=T 
iNeIgh 

(kg) 

=?Tzy 
Can: Time 

(days) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

-Eic? 
Dose 

wWW 

mm- 
6.5E-13 
3.0E-12 
3.3E-13 
3.OE-13 
2.7E-12 
4.5E-07 
2.3E-10 
4.3E-10 
6.2E-12 
I .3E-IO 
Q.QE-10 
2.1 E-06 
1 .QE-06 
2.9E-06 
3.2E-06 
2.OE-11 
1.6E-07 

Slope 
Factor 

mg/kgday)-1 

6lt 00 
1:6E:Ol 
3.4E-01 
1.3E+OO 
1.3E+@.l 
O.OE+OO 
O.OE+oo 
O.OE+OO 
1.5E+Ol 
6.4E+OO 
O.OE+Cil 
4.2E+Ol 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

. 
,arcmogemc 

Risk 

6 Ok-1 1 
l:OE-1 1 
1.3E-12 
4.3E-13 
3.9E-13 
O.OE+OO 
OAE+OO 
O.OE+OO 
6.4E-09 
5.2E-11 
O.OE+OO 
4.2E-06 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
46t06 A 

Percent 
Conrbibutton 

to 
Risk 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

13% 
0% 
0% 

66% 
0% 
0% 
0% 
0% 
0% 
0% 

Average 
Voncarc Time 

(dw) 

2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 

Noncarc Referenoe 
Dose Dose 

WWdw) m&vJaY) 

T ! m r  7tmmr 
7.5E-12 O.OE+OO 
4.4E-11 O.OE+OO 
3.9E-12 O.OE+OO 
3.5E-12 O.OE+OO 
3.2E-11 O.OE+OO 
5.2E-06 O.OE+OO 
2.7E-09 O.OE+OO 
5.OE-09 O.OE+OO 
7.3E-11 O.OE+OO 
I .5E-09 o.oE+oo 
1.2E-06 O.OE+OO 
2.5E-07 O.OE+OO 
2.3E-05 O.OE+QO 
3.4E-07 O.OE+OO 
3.7E-07 O.OE+OO 
2.4E-10 6.6E-05 
1 .QE-06 O.OE+OO 

F 
Risk 

. + 
O.OE+OO 
O.OE+OO 
O.OE+oo 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+oo 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.6E-06 

O.OE+OO 

--Fzzx- 
loncarcinogenl 

Risk 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

100% 
0% 

c II 
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GROUNDWATER INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 16) 
REMEDIAL INVESTIGATION CT00303 
MC6 CAMP LEJEUNE, NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

htske (mg&day) = C * IRw * EF * EDlBW ‘AT or ATnc ’ DY 

Risk q Intake * CSF or /RID 

where: INPUTS 
C = conlaminanl concentration in waler (mg4) 
,Rw = child dally water lngeslion role (L/D 1 
EF = child exposure frequency (daysM) 350 
ED = child eposwe duration (yr) 6 
BW = child bode welohl (ko) 15 - .-. 
ATc = werag& lime for carcinogen (yr) 70 
ATnc = averaging lime for noncarcinogen 6 
DY = days per year (day&w) 365 
CSF = cancer slops factor (m&pdaykl spechic 
RID = reference dose (m@pday) spednc 

SHALLOW AND DEEP GROUNDWATER 

350 15 25550 7.1~~06 1.5E-lO 
3M 15 25550 l.ZE-03 O.OE+OO 
350 6 15 25550 9..SE-06 O.OEtOO 
350 6 :: 25550 9.3E-02 O.OE+OO 
350 6 25550 6.6E-03 O.OE*OO 

1.3E.04 
3.56-04 
3.2E-04 
Z.OE-02 
8.3805 
1.4E-02 
l.iE-04 
l.lE+OO 
7.78-02 

1 .OE-02 o?& 
O.OE+W 0% 
Z.OE-02 0% 
l.OE+OO 0% 
3.OE-04 5% 
7.OE-02 4% 
5OE-04 2.3E-01 5% 
3.OE-01 3.6E+W 71% 
1.4E-01 5.5E-01 11% 

1.3E-02 
O.OE+O!l 
1.6E-02 
Z.OE-02 
2.8E-01 
2.OE-01 



GROUNDWATER DERMAL CONTACT E.XPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT@0303 
MCS CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

Dermal Con(acl frcm groundwater is cakualed as follom: 

Make (“w&day) = CW * SA ’ PC ’ ET * EF ’ ED * CF/BW * ATc or ATnc ’ DY 

Risk- Intake ‘CSF or/RfD 
V&WC 

CW = contaminanl concentration I” waler (mg4) 
SA = CM sldn surface available for contact (cmz) 
PC = contaminant specific dermal permsbility (ctir) 
ET = child exposure time (hours/day) 
EF = child exposue frequency (daysm) 
ED = child exposwe duration (years) 
CF = vdumelric conversion factor lor water (llter11000 c 
SW q child b& welqht (ksl 
ATc = averapi”~ time for carcinogen (yr) 
AT”c = averaging time for noncarcinogen (yr) 
DY = days per year (days) 

INPUTS 

1ooo0 
Specific 

0.25 
350 

6 
0.001 

15 
70 

6 
365 

6, 
6 ii 

25550 
25550 

6 15 25550 
6 15 25550 

350 O.Wl 15 25550 4.3E-06 O.OE+OO O.OE+w 0% 2190 5.OE-05 Z.OE-01 2.5E-04 0% 
350 0.001 15 25550 1 BE-06 7.5E+W 1.3E-07 26% 2190 2.lE-07 6.0E.05 3.5E-03 5% 
350 0.001 15 25550 3.OE-06 O.OE+W O.OE*OO 0% 2190 3.5E-05 1.4E-02 2.5E.03 3% 
350 0.001 15 25550 2.5E-06 O.OE+W O.OE+W 0% 2190 2.9E-07 1 .OE-04 2.9E-03 4?4 

7555” 2 5.“l n”F+“” 0% 

SHALLOW AND DEEP GROUNDWATER 

arcinogenic Percenl Demwl. Adjust. Nonearc Percent 

4 i 



GROUNDWATER INHALATION - RME CASE 
OPERABLE UNIT NO 6 (SITE 36) 
REMEDIAL INVESTIGATION CTD.0303 
MCSCAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL CHILD 

1 ,I-Dichloroelhens (total) 

Telrachloroelhene 
1.1.2,2-Telrachloroslhane 



SURFACE WATER INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO.6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
CURRENT AND FUTURE CHILD RESIDENT 

The intake from the lngeslion of sudace water is calculated as lotlow’ 

Intake (rng&day) = 0, * CR * ET * EF * EDK?W - ATc or ATnc * DY 

Risk = lnlake ’ CSF or mto 

Wh.Wl: INPUT 
Cw = conlaminanl concernration in surface water (mg.9) 
CR = contact rate (Literhour) 0.005 
ET = child exposure time (howrlevcnl) 
EF = child emcsure freauenev (eve&M 

2.6 
45 

ED = child e&sure d&ion&) ’ ’ 6 
SW = child body weisht (kg) 15 
ATc = averagl& timi for c&inogen (yr) 70 
ATne = averaging time for noncarcinogen (yr) 6 
DY = days per year (days) 365 
CSF = cancer slope factor (mg&daybl spechic 
RID = reference dose (mg&day) specific 

Concentration CBW verging Time Nomarc 
Carcinogen DOSC NOWXK Dose 



SURFACE WATER DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL IN”ESTIGATION CT&0303 
MCB CAMP LEJEUNE, NORTH CAROLlNA 
CURRENT AND FUTURE CHILD RESIDENT 

The intake from dermal contact with surface water Is cakulated as f&ws 

Intake (mg&day) = Cw * SA * PC * ET * EF * ED * CF/BW * ATc or ATnc * DY 

Risk = Intake ’ CSF or /RfD 

WhW3: 
CW q contaminanl concentralion in waler (mg4) 
SA = child sldn surface awlable for conlacl (cm2) 
PC = contamlnanl specific dermal permsbility (ctir) 
ET = child ex~~sute time (how/day) 
EF = child expos~e frequency (dayslyr) 
ED = child exposure duration (years) 
CF = vok,meldc conversion factor for waler (Iler,lOOO cm3) 
BW = child b&y weigh! (kg) 
ATc = averaging lime for carcinogen (yr) 
ATm = averaging lime for oncarcincgen (ye) 
DY = days per year (days) 
CSF = cancer slope factor (m&z-daytl 
RfO = reference dose (mg&day) 

INPUTS 

2300 
Specific 

2.6 
45 
6 

0.001 
15 
70 
6 

365 
SpeclRc 
specm 

ICOPC 
Carcinogen Area Time FrewllCy 

@a4 (cm21 (hou~day) (W-W 
Child Child Child 

I I t---- 
0.006 2300 1 .OE-02 2.6 
0.004 2300 l.OE-03 2.6 
0.032 2309 1 .OE-03 2.6 
3.990 2300 1 .OE-03 2.6 
0.126 2300 1 .OE-03 2.6 
0.065 2300 1 .OE-03 2.6 

25550 
25550 
25550 
25550 
25550 

2.5E-07 O.OE+OO O.OE*OO 0% 
1.6E-06 O.OE+oo O.OE*OO 0% 
1.4E-07 O.OE+OO O.OE+OO 0% 
1.7E-05 O.OE+OO O.OE+OO 0% 
5.3807 O.OEtOO O.OE+OO 0% 
2.7807 O.OE+OO O.OE+OO 0% 

2190 2.9E-06 
2190 1.9E-07 
2190 1.6E-06 
2190 Z.OE-04 
2190 6.26-06 
2190 3 2E.06 

7.2E.03 4.OE-04 2% 
6.OE-05 2.4E-03 10% 
1.4E-02 l.lE-04 0% 
B.OE-02 3.3503 14% 
2.6E-02 2.2E-04 1% 

? ?E-03 14% 
“.m3di”nl 0.367 1 2300 1 l.OE-03 1 2.6 1 45 1 6 1 0.001 J 15 1 25550 I 1.6E.06 1 
TOTAL 



SEDIMENT INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO B(SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
CURRENT AND FUTURE RESIDENTIAL CHILD 

Intake from ingestion of sedlmeni is calculated as folkws 

Intake (“q&-day) = C * IR * CF * EF * EDI BW ‘ATC orAT”c * DY 

Risk = Intake ‘CSF wrRfD 

Wile”?: 
C = contaminant concentration In sediment (m@(g) 
CF = conversion for kg lo mg  
EF = exq-,os”re frequency for child (days@) 
ED = eqoswe dvrati~l for cMld (yr) 
IR = soil ingestion rate for child (mglday) 
BW = bodv weiaht for child fka) 
ATc = a&a@, be for c&&qa” (ye) 
ATnc = averaging Ime lor noncarcinogen (yr) 
DY = days per year (dayslyear) 
CSF = cancer slope factor (mg&-daytl 
RID = reference dose (mg&day) 

INPUTS 

1 E-06 
‘I5 

6 
200 

15 
70 

6 
365 

Specific 
Specific 

GE!$ 
:arc Tin 
WW 

TifEEF 
Dual+“” 

w 
Child 

6 

: 
6 
6 
6 
6 
6 

: 
6 
6 
6 
6 
6 
6 
6 
6 

: 
6 
6 
6 
6 

z 

: 

45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
4.5 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

45 

zig (kg) 
Cblki 

15 
15 

:: 
15 

1: 

15” 
15 
15 
15 
15 

:; 
15 

:z 
15 
15 
15 
15 
15 
15 

:5” 
15 
15 

15 

E&E-IO 
1.6E-07 
6.5809 
3.lE-08 
4.6E-08 
7.3&09 
1.7E-07 
9.3E-10 
1.6E-07 
4.2E-10 
6.5809 
1.5E-09 
i.lE-09 
1.8E-09 
2.7E-03 
9.76-06 
l.lE-07 
5.3P07 
5.9E-07 
ZBE-06 
1.6E-03 
4.6E-04 
6.4E-06 
9.3E-08 
3.6E-06 
l.OE-07 
9.2E-0.9 
1 2E-05 
2OE-05 

Percent 
:arcinogenk 

Risk 
Child 

0% 
0% 
0% 
0% 
0% 
17% 
8% 
0% 
5% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

69% 
0% 
0% 
0% 

Et 
0% 

;; 
0% 
0% 
0% 
0% 

6.6E-09 
1.8E-06 
7.6B08 
3.6807 
5.4807 
8.5808 
2.OE.OS 
l.lE-013 
1.9E-06 
4.9E-09 
7.6E-06 
1.6E-08 
1.2E-08 
2.lE-08 
3.2G02 
l.lE-04 
1.3E-06 
6.2E-06 
6.9E-06 
3.3805 
1.9E-02 
5.6E-03 
7.4E-05 
l.lE-06 
4.2E-05 
1.2E-06 
l.lE-06 
1.4E-04 
2.3E-04 

200 
200 

:: 
200 
200 
200 
200 

z 

z 
200 
200 
209 

z 
200 
200 

% 
200 
200 

;zl 
200 
200 
200 
200 

Average 
loncarc Time 

PJw) 

~bncarcl~ge”l 
Risk 
Child 

Percent 
oncarcincger 

Risk 
CHkl 

0% 
0% 
0% 
0% 
0% 
1% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

22% 
1% 
0% 

E 

d3\ 
0% 
0% 
2% 
1% 
0% 
s% 

13% 
1% 

Ri& 
Cl&l 

FaCtOr 
WsW 

lE-06 
IE-06 
1 E-06 
IE-06 
lE-06 
1E-06 
1 E-06 
IE-06 
IE-OS 
IE-06 
IE-06 
IE-06 
1 E-06 
IE-06 
lE-06 
IE-06 
1E-06 
1E-06 
IE-06 
lE-06 
IE-06 
IE-06 
lE-06 
lE-06 
IE-06 
lE-06 
lE-06 
lE-06 
IE-06 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25559 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

2.9E-11 
O.OE+OO 
O.OE+Cil 
O.OE+OO 
6.5E-10 
1.2E-07 
5.7&08 
O.OE+OO 
3.9E-08 
O.OE+DO 
2.2E-09 
O.OE+GiJ 
O.OE+OO 
2.4E.09 
O.OEtOO 
O.OE+CQ 
4.9E-07 
O.OE+OO 
O.OE+OO 
O.OEtOO 
O.OE+OO 
O.OE+CQ 
O.OE+OO 
O.OE+OO 
O.OE+M) 
O.OE+OO 
O.OE+tUI 
O.OEUW 
O.OE+OO 

m  

0.004 
1.110 
0.046 
0.218 
0.326 
0.052 
I.200 
0.007 
1.140 
0.003 
0.046 
0.011 
0.006 
0.013 

19389.170 
68510 
0810 
3750 
4.200 
19.880 

11661.090 
3422.990 

45.170 
0.660 

25.810 
0.710 
0.650 

83.120 
14o.OwJ 

5.2802 
O.OElOO 
O.OE+OO 
O.OE+OO 
1.4E-02 
1.6Eiol 
3.4E-01 

O.OE+OO 
2.4E-01 
O.OE+OO 
3.4E-01 
O.OE+OO 
O.OE+OO 
1.3E+OO 
O.OE+QO 
O.OE+OO 
4.3Et00 
O.OE+OO 
O.OE+OO 
O.OE+GQ 
O.OE+OO 
O.OE+OO 
O.OE+CM 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
0 DE+00 
0 OEIOO 

2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 
2190 

1 .OE-02 
B.OE-01 
3.OE-01 
1 .OE-01 
2.OE-02 
5.OE-05 
O.OE+OO 
3.OE-04 
O.OEiOO 
6.OE-03 
5.OE-04 
3.OE-04 
3.OE-04 
6.OE-05 
l.OE+OO 
7.OE-02 
5.OE-03 
l.OE-03 
6.OE-02 
4.OE-02 
3.OE-01 
O.OEtOO 
1.4E-01 
J.OE-04 
2.OE-02 
5.OE-03 
&OE-05 
7.OE-03 
3.OE-01 

6.6E-07 
2.3806 
2.5807 
3.6E-06 
2.7E-05 
1,7E-03 

O.OElOO 
3.6805 
O.OE+M) 
6.2E-07 
1.5E-04 
6.OE-05 
4.2G05 
3.6&04 
3.2E-02 
1.6E-03 
2.7804 
6.2E-03 
l.ZE-04 
8.2804 
6.4E-02 
O.OE+OO 
5.3E-04 
3.6E-03 
2.lE-03 
2.3E-04 
1.3E-02 
2.OE-02 
7.7E-w. 
15t 01 A 

,e 

Selenium 
Thallium 
Vanadum 

( III 
I 

6 II 



SEDIMENT DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
CURRENT AND FUTURE RESIDENTIAL CHILD 

The intake frmn dermal contact to sediment is calcolalad as follows: 

Intake (mg&day) q C ’ CF * SA * AF * Abs * EF * EDBW * ATc or ATnc * DY 

Risk q Intake * CSF or iRfD 

Where: INPUTS 
C = conlamlnanl concenb-ation in sdl (mgkg) 
CF = com/erslo” factor (kgmyl) 
SA = chltd evosed stdn surface area (cm2) 
AF = sediment to sldn adlwence factw (mg/cm2) 
Abs = fraction abswbed (unlaess) (contaminant specific) 
EF = child exposure frequency (events&~) 
ED = child expsosw dwatfon (years) 
EW = child body weight (kg) 
ATc = averagir!-g time for carchgen (yr) 
ATrc = averaging Sme for noncarcinogen (yr) 
DY = day par year (daytyr) 
CSF = cawzer slope factor (mg@-day)1 
RfD q reference dose (mgh@day) 

1 IJOE- 
23W 

1 

45 
6 

:: 
6 

365 
Specific 
SDecinc 

I 

4,4’.DDT 
Endtin ketone 
Endrin aldehyde 
alpha-Chlordane 
minum 
Barium 
Elerylllnn 
Cadtium(sotl) 
Cobalt 
copper 
IlO” 
Lead 
Manganese (soll) 
rdercuty 
Nickel 
Selenium 
Thallium 
Vanadium 

AL 

* hC 
Ancen On 

Carcinogen 
oww) 

Adherence 
Factor 

(mglcW 

, CCilWfSlO” Surface 
Faclw Area 

(kgrlngl (cm21 (kg) 
=22Ei!- Child 

1 E-06 2300 1 0.01 15 
1 E-06 23W 1 0.01 15 
1 E-06 

2300 
1 0.01 

IE-06 2300 0.01 1: 
!e IE-06 

2300 
1 0.01 

IE-06 2300 1 0.01 :z 
1 E-06 2300 1 0.01 15 
IE-06 

2300 
1 0.01 

IE-06 2300 1 0.01 :z 
lE-06 2300 1 0.01 15 
lE-06 2300 1 0.01 
lE-06 2300 1 0.01 :z 
lE-06 2300 1 0.01 15 
lE-06 2300 1 0.01 15 
1E-06 23tnl 1 0.001 15 
lE-06 23W 1 O.Wl 15 
IE-06 2300 1 0.001 15 
IE-06 2300 O.Wl 15 
1 E-06 2300 : 0.001 15 
1 E-06 23W 0.001 
lE-06 2300 : O.Wl :: 
IE-06 2300 0.001 15 
lE-06 

2300 
1 0.001 

IE-06 2300 1 0.001 :: 
1 E-06 

2300 
1 0.001 

1 E-06 2300 1 0.001 :z 
1 E-06 2300 1 0.001 15 
lE-O+ 2300 1 0.001 
lE-06 23W -L- 0.001 

z 
reqwnc 
!ve”lsl+l 

Child 

45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

2 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

AL 

0.004 
I.110 
0.046 
0.216 
0.326 
0.052 
1.200 
0.007 
I.140 
0.003 
0.046 
0.011 
0.W6 
0.013 

19389.170 
66.510 
0.810 
3.750 
4.200 
19.860 

11661.O?J0 
3422.690 

45.170 
0.660 

25 810 
0.710 
0.650 

63.120 
l4O.WO 

6 
6 

: 

: 
6 

: 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

: 
6 
6 
6 
6 
6 
6 
6 

6 

- 
Dose 

"@WV 
_cnld 

Slope ’ 
Faclor 

rlgg+J 

RI& 
Child 

25550 6.5E-11 6.5802 4.2E-12 
25560 1.8E-08 O.OE+OO O.OEtOO 
25550 7.5E-10 O.OEtOO O.OE+OO 
25550 3.5E-09 O.OE+OO O.OE+oo 
25560 5.3E-09 2.8802 1.5E-10 
25550 &4E-10 3.2EtOl 2.7E-08 
25550 1.9E-08 6.8E-01 1.3E-08 
25550 l.lE-10 O.OE+CQ O.OE+OO 
25550 l.BE-06 4.8E-01 8.9B09 
25553 4.9E-11 O.OE+OO O.OEi.30 
25550 7.5E-10 6.8E.01 5.1E-10 
25550 l.E-10 O.OE+OO O.OE+OO 
25550 1.2E-10 O.OEiGQ O.OE+OO 
25550 Z.lE-10 2.6EiOO 5.5E-10 
25550 3.1E-05 O.OE+OO O.OEKIO 
25560 l.lE-07 O.OE+QO O.OE+OO 
25550 1.3E-09 Z.lE+Ol 2.8E-08 
25550 6.1E-09 O.OE+OO O.OE+OO 
25550 6.8E-69 O.OE+OO O.OEtOO 
25550 3.2E-08 O.OEMO O.OE+OO 
25550 1.9505 O.OE+OO O.OE+OO 
25550 5.5E-06 O.OEWO O.OEiQO 
25550 7.3E-08 O.OE+QO O.OEtOO 
25550 l.lE-09 O.OE+OO O.OE+OO 
25550 4.2E-08 O.OE+OO O.OE+OO 
25550 1.2E-09 O.OEiOO O.OE+OO 
25550 l.lEe09 O.OE+WJ O.OE+OO 
25550 1.3E-07 O.OE+OO O.OE+OO 
25550 2.3E-07 O.OEiOO O.OE+OO 

Percent 
:arcinog& 

Risk 
cwm 

0?4 
0% 
0% 
0% 
0% 
34% 
17% 
0% 
11% 
0% 
1% 
0% 
0% 
1% 
0% 
0% 

36% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

E 
0% 

-EL-. 

Noncarc 
Dose 

m.kv~Yl 

7.6E-10 
2.1E-07 
8.7E-09 
4.1E-08 
6.2808 
9.8809 
2.3&07 
l.ZE-09 
2.2E-07 
5.7E-10 
8.7E-09 
2.1 E-09 
1.4E-09 
2.5E-09 
3.7E-04 
1.3E-06 
1.5E-08 
7.1E-08 
7.9E-08 
3.8807 
2.2E-04 
6.5E-05 
6.5E-07 
1.2E-08 
4.9E-07 
1.3E-08 
1.2E-08 
1.6E-06 
2 6E-06 

bermal Adjus 
Reference 

D0S.Z 
(mq&dav) 

8.OE-03 
4.OE-01 
1.5E-01 
5.OE-02 
1 .OE-02 
2.5E.05 
O.OE+OO 
1.5E-04 

O.OE+OO 
3.OE-03 
2.5E-04 
1.5E-04 
1.5E-04 
3.OE-05 
Z.OE-01 
1.4E-02 
l.OE-03 
2.OE-04 
1.2E-02 
8.OE-03 
6.OE-02 
O.OE+OO 
2.8E-02 
6.OE-05 
4.OE-03 
1 .OE-03 
1.6E-05 
1.4E-03 
6.OE-02 

‘mcarcm”o~ 
Risk 
Child 

9.5E-08 
5.2E-07 
5.8E-06 
8.2&07 
6.2E-06 
3.9E-04 
O.OE+OO 
8.3E-06 
O.OE+OO 
1.9E-07 
3.5E-05 
1.4E-05 
9.6B06 
8.2E-05 
1.8E-03 
9.3E-05 
1.5E-05 
3.5E-04 
6.6E-06 
4.7E-05 
3.7E-03 
O.OEXX) 
J.OE-05 
2.1 E-04 
1.2E-04 
1.3E-05 
7.7E-04 
l.lE-03 
4.4E-05 

Pa&ant 
oncarcinogen 

Risk 
Child 



CURRENT ADULT TRESPASSER 



SVRFACE SOtL INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT@0303 
MCS CAMP LEJEUNE. NORTH CAROLINA 
ADULT TRESPASSER 

lnlake from ingestion of sat is cakulaled as follow: 

Inlake (“@@day) = C ’ CF ’ EF * ED * IRBW * ATc M ATnc * DY 

Risk = Make * CSF or MD 

where INPUTS 
C q contaminant concentration in soil (mg&g) 
CF = conversion for kg to mg  1 E-06 
EF = aduk exposure f&uency (days&) 43 
ED = adult e4)osure duration (yr) 30 
tR = aduil soil ingestion rate (@day) 50 
SW = adul body weight (kg) 70 
ATc = averaging time for carcinogen (v) 70 
ATnc = sveraang time for nancarcinogen (y) 30 
DY = days per year (days&ear) 365 
CSF = cancer slope factor (mgrkydaytl IpFdRC 

RR, q reference dose @@*day) specitlc 

Owfw) 

0 216 
0:266 
0.262 
0.263 
0.226 
0.257 
O.W4 
0.049 
0.440 
0.241 
0.014 
0.006 
0.291 
0.051 

5606.712 
3.379 
2.399 
0.713 

11.294 
96.217 

11296.7W 
110.524 
0.370 

w 
Freqwncy 
(dwlyr) 

+ 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

45 

Exposue 
Dwation 

(Ye 

+ 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

JiGiT 
Factor 

NW 

x-a6 
1 E-06 
lE-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
IE-06 
1 E-06 
1 E-06 
IE-96 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
lE-06 
IE-06 
IE-06 
lE-06 
IE-06 
lE-06 
lE-06 

s 
Rate 

w’day: 

+ 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

0. 

ZgY 
(kg) 

+ 
70 
70 
74 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

‘L, 

\verage 
arc T im 
(dw) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

CBrC Slope 
Dose Factor 

:mglkplW ngrkgldayb 

-?%k -?Tmm- 
9.6E-09 7.3E-01 
9.5E.09 7.3&01 
SSE-09 7.3E+W 
6.26-09 7.3E+W 
9.3E-09 7.3E-01 
1.6E-10 1.7EtOl 
l .BE-09 1.6Etol 
1.6E-06 3.4E-01 
6.7E-09 3.4E-01 
5.1E-10 1.3E+W 
2.3E-10 1.3EtW 
l.lE-06 7.7&W 
1.6E-09 7.7E*W 
Z.lE-04 O.OE*W 
1 .ZE-07 O.OE+W 
6.7E-06 l.SE+W 
2.6E-06 O.OE*W 
4.1E-07 O.OE+W 
3.5E-06 O.OE+W 
4.lE-04 O.OE+W 
4.OE-06 O.OE*W 
1.3E-06 O.OE*OO 

tiziFJ% 
Risk 
AM 

?zmr 
7.OE-09 
6.9E-09 
6.9BO.V 
S.OE-06 
6.6E.09 
2.7E-04 
2.6E-06 
5.4E-09 
2.9B09 
6.6E-10 
3.OE-10 
6.lE.06 
1.4E-06 

O.OEtW 
O.OE+W 
1.3E-07 

O.OE*W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE*OO 
O.OE+W 
=a7mr 

Percenl 
Jarclnogerdc 

Rtsk 

+ 
1% 
1% 

15% 
13% 
1% 
1% 
6% 
1% 
1% 
0?4 
0% 

17% 

2 
0% 

26% 
0% 
0% 
0% 
0% 
0% 
0% 

h 

L 

Averape 
loncarc T im 

WW 

10950 
10950 
10950 
10950 
10950 
10950 
10650 
10950 
10950 
10950 
10950 
10950 
10950 
10350 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

NCilVJ,C 

Dose 

‘mz’ 

1 at-06 
2:2E-06 
2.2E-06 
2.2E-06 
1.9E-06 
2.2806 
3.7E-10 
4.lE-09 
3,7E-06 
2.OE-06 
1.2E-09 
5.4E-10 
2SE-06 
4.3E-09 
4,9E-04 
2.6E-07 
2.OE-07 
6.OE-06 
9.5E-07 
6.3E.06 
9.5E.04 
9.3E-06 
3.lE-06 

TYmn- 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+ W 
O.OE*W 
3.OE-05 
5.OE-05 
O.OE+W 
5.OE-04 
6.OE-05 
6.OE-05 
O.OE+W 
Z.OE-05 
l.OE+W 
4.OE-04 
3.OE.04 
1 .OPO3 
5.OE-03 
4.OE-02 
3.OE-01 
O.OE+W 
3.OE-04 

Risk - 
Adrll 

oat w 
0:OE:W 
O.OE+W 
O.OE*W 
O.OE+W 
O.OE+W 
1.2E-05 
6.2E.05 
O.OE*W 
4.OE-05 
2.OE-05 
9.OE-06 
O.OE+W 
2.lE-04 
4.9E-04 
7.1E-04 
6.7E-04 
6.OE-05 
1.9E-04 
Z.lE-04 
3.2E-03 
O.OE*W 

percent 
lxlc8rckragenl 

Risk 

a?- 
0% 
0% 
0% 
0% 
0% 
0% 
1% 
0% 
1% 
0% 
0% 
0% 
4% 
6% 
12% 
11% 
1% 
3% 
3% 
53% 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTD.0303 
MCE CAMP LEJEUNE. NORTH CAROLINA 
ADULT TRESPASSER 

Inlake (mg&+day) = C * CF * SA ’ AF ’ Abs a EF * EDlBW * ATc or ATm l DY 

Risk = lnlake *CSF o,lRfD 

where: INPUTS 
C = conlaminant concenkalion in soil (mgn(g) 
CF = conve,sion faclor (k@ng) 
SA = aduii exposed sldn surface area (cm2) 
AF q soil to sldn adherence factor (mp/cm2) 
Abe = baclion absorbed (unilkss) 
EF = adul ex~cwre frewencv &‘enlsk) 
ED = aduil &owe d&lion~&r) . 
SW =.aduil body weighl (kg) 
ATc = averaging lime for carcinogen (yr) 
ATm = averaging time lor noncsrcinogen (yr) 
DY = day per yea, (day&) 
CSF q cancer slope facto, (mglkpdaytl 
RfD = reference dose (mg@rg-day) 

G 
‘requenc: 
e”cnktyl 

=%= 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

=g= 

acziE 
Fe&, 

mgkm2 

-I-- 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
, 
1 
1 
1 
1 
1 
1 

_1 

rziizi 
lbsorbe~ 

w 

=m= 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.0, 
0.01 
0.01 

0.001 
O.Wl 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

?gziz 
)uanon 
cm) 

-%F= 
30 

:i 
30 
30 

:i 
30 
34 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30; 

(kg) 
==%+ 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

z 

1 E-06 
1 E-06 
1 E-06 
1 E-06 
IE-06 
IE-W 
1 E-06 
IE-06 
IE-06 
IE-06 
IE-09 
1 E-06 
1E.06 
lE.06 
1 E-06 
IE-06 
lE.06 
1 E-06 
IE-06 
IE-06 
IE-06 
IE-06 

-5zaE- 
Area 

(cm2) 
Aduii 
5ooo 
moo 

:i% 
5m 
WOO 
5ooo 
5000 
5ooo 
5wo 
SOW 
5om 
5000 
5ooo 
woo 
5000 
5oim 
5000 
5000 
5WO 
5000 
5000 

HNM 

=-Tz- 
Dose 

Yd.Y) 

7YmT= 
9.E.09 
9.5E-09 
9.5809 
S.2C09 
9.3E-09 
1.6E.10 
1 E-09 
1 BE-09 
&7E-09 
5.lE-10 
2x-10 
1.1~~09 
1.9E-09 
2.1 E-05 
1.2E-09 
9.7E-OS 
2.6E-09 
4.1E-08 
3.5E-07 
4.1 E-05 
4.OE.07 
1 .JE-03 

izFzlm3 
slope 
FadOr 

7YF!f? 
1.5E:W 
lSE+Ol 
1.5E+Oi 
,sE+w 
3.4E+Oi 
3.2E*Ol 
6.9E.01 
6.9E.01 
2.6EtW 
2.6E+W 
1.5E*Ol 
1.5E*Ol 
O.OE+OO 
O.OE+W 
7.5E*OO 
O.OE*OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 

Tizzgz 
Risk 
AdM 

=i‘Tm- 
lAE-09 
1.4E-09 
1.4E-07 
l.ZE-07 
1.4E-09 
5.4E-09 
5.6~0.3 
l.iE-09 
5.9B09 
1.3E.OS 
6.OE-10 
1.6E-07 
2.9E-09 

O.OE*W 
O.OE*W 
6.5809 
O.OE+W 
O.OE*W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE*OO 

=?T%m== 

10950 
10950 
10350 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10930 
10350 
10954 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

O.OE*W 
O.OEtOO 
O.OE+W 
O.OE+W 
O.OE+w 
1.5E-05 
2.5805 
o.omw 
2.5E-04 
3.OE-05 
3.OE-05 
O.OE+W 
1 .OE-05 
2.OE-01 
&OE-05 
6.OE-05 
2.0~~04 
1 .OE-03 
&OE-03 
6.OE-02 

O.OE+M) 
6.OE-05 

loncarcinogeni; 
Risk 
*dull 

OOE*W 
0:OEtOO 
O.OE+W 
O.OE*W 
O.OE*OO 
O.OE*W 
2.5E.05 
1.6E-04 

O.OE+W 
9.1E-05 
3.VE-05 
1 .&E-O5 

O.OE+W 
4.3E-04 
2.4E-04 
3.6E-04 
3.4&04 
3.OE.05 
9.5E-05 
1 .OE-04 
1.6E-03 
O.OE*OO 

0 
P 

! )  

Pe,Ce,tl 
Ctrclnogedc 

Risk 

-‘-%E-= 
2% 
256 

19% 
16% 
2% 

2 
1% 
1% 
0% 
0% 

22% 
4% 
0% 
0% 
9% 
OOb 
0% 
0% 
0% 

- 
2.2E-09 
2.2809 
2.2E-08 
1 SE-09 
2.2E-09 
3.7E-10 
4.1E-09 
3.7E-09 
2.OE-09 
,.2E-09 
5.4E-IO 
2.5E.08 
4.3E-09 
ME-05 
Z.SE-09 
2.OE-OS 
6.OE-W 
9SE-09 
9.3807 
9.5805 
9.3E-07 
3.1E-09 

PC,CCnl 
loncsrclnogeid 

Risk 

-+F=- 
0% 
0% 
0% 
0% 
0% 
1% 
5% 
0% 
2% 
1u 
136 
0% 

12% 
7% 

10% 
9% 
Vb 
3% 
3Ob 

45% 
0% 

==?mm== 
0.2659 
0.2923 
0.2631 

25550 
25550 
25550 
25550 
25550 
25550 
25550 

0.2291 
0.2572 
0.0044 
0.0497 
0.4403 
0.2405 
0.0140 
0.0065 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

0.2914 
0.0506 

5809.7120 
3.3789 
2.3989 
0.7130 

112941 
99.2169 

11299.7cca 
110.5239 

0.3699 



SVRFACE SDlL PARTICULATE INHAtATION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT@0303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
ADULT TRESPASSER 

hake frm the Inhalation of parliculates is cakulaled 8s to&x’s’ 

lnlake (mg&.day) = (C * EF * ED * IR * l/PEF)/(BW * ATc or ATnc * DY) 

Risk = Inlake * CSF or /RID 

Where: 
C = conlaminanl concentration in solI (“w?Q 
CSF = carcinogenic slope factor 
RID = reference dose for nc.“c~rcl”ooen 
IR = inhalalion rate (“13) 
EF = adu1 ewx.“ra frequency (days) 
ED = adut ezqrure duration (years) 
SW = adti body mlghl (kg) 
ATc = averaging lime for carcinogen (yr) 
ATm: = averaging lime for noncarcinogen (yr) 
DY = day per year (day&) 
PEF = padiculale etirsion factor (nU1kg) 

I”“’ 
r+Nllror~&wpropylamlnc 
Emzo(a)a”lhsce”e 
Benzo(b)~oranlhe”s 
BC”ZO(~)p~~“~ 
Dibcnzo(a.h)anlhrscens 
Inde”o(l,2.>cd@,w”e 
Akki” 
Dieldrln 
4,4,-DDE 
4.4’.DDT 
alpha-Chlordane 
gamma-Chlordanc 
Pmclor-1248 
Aroclce1254 
Akm-im 
Anlinwny 
Arsenic 
Cadmium (scil) 
Ch,omiU”l 
COpp.3 
IrOn 
Lead 

I. 

&xntralion 
CZ3,Cl”O!p” 

(“w9) 

0 2181 
0:2559 
0.2623 
0.2631 
0.2261 
0.2572 
0.0044 
0.0487 
0.4403 
0.2405 
0.0140 
0.0065 
0.2914 
0.0506 

5aoa.7126 
3.3768 
2.3969 
0.7130 

11.2941 
98.2169 

11299.7000 
110.5239 
0.3699 

-Padlculele 
Emlsslo” 

FaCtOr 

-!T!!!- 

1.3&09 
1.3E+OS 
1.3E+W 
,.3E*OS 
1.3E+OS 
1.3EtOS 
1.3E*09 
1.3EtOS 
1.3E+OS 
1.3E+W 
1.3EtOS 
1.3E+09 
1.3E+W 
1,3E+O9 
1.3E+W 
1,3E+OS 
1.3E+09 
1.3E+OS 
1.3EtOS 
1,3E+OS 
1.3E+OS 

INPUTS 
SpdlC 

specific 
spec#lc 

20 
43 
30 
70 
70 
30 

365 
1,32E+09 

Exposue 
Frequency 
(events&) 

43 

:: 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

?, 

lil.lmK 
Rate 

(m3tday) 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

ii 
20 
20 
20 

20 

T  
30 
30 
34 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

Body 
weight 

(kg) 

m 
arc T lm 

zsv 
25556 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25556 
25550 
25550 
25550 

, 

h 

-L?zE!- 
2.SE.12 
2.SE-12 
2.9E-12 
2.5E-12 
2.aE-12 
4.9E-14 
5.3E-13 
4.0E-12 
2.6E-12 
ISE-13 
7.OE-14 
3.2812 
5.5E-13 
6.3E-08 
3.7E-11 
2.6E-11 
7.aE-12 
1.2E.10 
l.lE-09 
l .ZE-07 
1.2E-09 
4.OE-12 

slope 
FWlO, 

“W@dwt 

7f5m8- 
6.1E-01 
6.1E-01 
6.1E1W 
6.lEtW 
6.1E-01 
1.7E+Ol 
1.6E+Ol 
O.OEtW 
3.4E.01 
1.3EtOO 
1.3E+OO 
O.OE+W 
o.oE+oo 
O.OE+W 
O.OE+W 
l.SE+Ol 
O.OE+W 
4.2E+01 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 

azql 
Risk 

Yflmxr 
l.aE-12 
1.7E-12 
1.8E-11 
ISE-11 
1.7E-12 
(I.JE-13 
8.66-12 
O.OE+OO 
&SE-13 
2.OE-13 
S.lE-14 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
4.OE-10 
O.OE+W 
5.2809 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
-irEEm- 

Percenl 
:onr(dLwlion 

to 
Risk 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
7% 
0% 

92% 
0% 

2 

Average 

lO"CB,C Tim 

W's) 

6.7E-12 
6.7812 
S.aE-12 
6.6E-12 
l.lE-13 
1.2E-12 
l.lE-11 
6.1E-12 
3.6E-13 
1.6E-13 
7.4E-12 
1.3E-12 
1.5E-07 
8.6E-11 
B.lE-11 
l.aE-11 
2.9E-10 
Z.JE-OS 
2.SC07 
2.aE-09 
9.4E-12 

OOE 00 
0:OE:W 
O.OE*W 
O.OE+W 
O.OE+OO 
O.OE+ 00 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
a.6B05 

-0E W 
0:OE:W 
o.orE+w 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+ 00 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE* W 
O.OE+W 
l.lE-07 



SURFACE WATER INGESTION EXPOSURE ASSESSMENT 
OPERABLE “NIT NO.6 (SITE 36) 
REMEDIAL INVESTIGATION CT@0303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
ADULT TRESPASSER 

, 

The intake from Ihe ingeston 01 wrface water is cakulaled 85 follows: 

lnlake (mg&day) = C-a * CR ’ ; T  * EF * ED/BW * ATc or ATnc * DY 

Risk = Hake * CSF or IRKI 

WlWC INPUT 
Cw = cwvtaminanl concenlralion In surface waler (mwl) 
CR = ingestion ale (Literhow) 0.005 
ET = expaswe lime (haurslevenl) 2.6 
EF = eqorure lrequency (evenls&) 45 
ED = eq~osure dualion (yrs) 30 
SW = body welghl (kg) 70 
ATc = averaging lime for carcinogen (yr) 70 
ATnc = averaging time fcf noncarcinogen (ye) JO 
DY = days per year (days) 365 
CSF = cancer slope factor (mq%pday).l speciric 
RfD = reference dose (mg&day) SpeCiflC 



SURFACE WATER DERMAL CONTACT EXPOSURE ASSESSMEN 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION _ CT@0303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
ADULT TRESPASSER 

The Intake from dermal conlacl with !&ace wafer is cakdaled as follows: 

k,lake (q,%qday, = Cw - SA * PC * ET * EF ’ ED * CFlBW * ATc or ATm * DY 

Risk = lnleke *CSF or/RID 

Where: 
CW q cor&aminanl concenlralion in waler (mg4) 
SA = sldn surface avallablc for codacl (cm2) 
PC = contaminant specific demwl permabikly (cm0u) 
ET = exposure lime (hours/day) 
EF = exposwe frequemy (days&r) 
ED = exposure durakon (years) 
CF = vokvnebic conversion factor for waler (lGter/lO 
BW = body weigM (kg) 
ATc = averapirtg lime fm carcinogen (yr) 
ATnc = averaping lime for ~)llcarclwxen (ur) 
DY = days per year (days) 
CSF = cancer slope factor (mg&daytf 
RfD = reference dose (mg@day) 

INPUTS 

sooo 
specific 

2.6 
45 
30 

0.001 
70 
70 
30 

365 
SPCClfiC 

specmc 

CicNoroelhene (l&al) 



SEDIMENT INGESTION EXPOSUREASSESSMENl 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
ADULT TRESPASSER 

Make from ingesbon of sedlmenl is calculated as follows: 

Intake (mfleday) = C * IR * CF * EF * ED/ SW * ATC M ATnc * DY 

Risk = Intake * CSF or /RID 

Where: 
C = contaminant concentration in sediment (mg@) 
CF = conversion for kg to mg  
EF = exposure frequency (daysm) 
ED = exposure durstton (v) 
IR = soil ingestion rate (mg/day) 
BW = body weight (kg) 
ATc = averaging time for carcinogen (ye) 
ATnc = avemgmg time for noncsrcinogen (M) 
DY q days per year (dsysE/ear) 
CSF = calmer slope factor (mg&-day).1 
RfD = reference dose (mg@-day) 

INPUTS 

1 E-06 
45 
30 

100 
70 
70 
30 

365 
Specific 
Specific 

K 
Malior 

(Y) 

lnpesliMl 
R& 

h@W 

eodv 
weight 
(kg) 

srcinoged 
Risk 

Percent 
:erclncgenlc 

Risk 

45 
45 

:: 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

:: 
45 
45 
45 
45 
45 
45 
4s 
45 
45 

45= 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
34 
30 
30 

30 

<E-O6 
1 E-06 
IE-06 
IE-06 
lE-06 
iE-06 
1 E-06 
1 E-06 
<E-O6 
IE-06 
1 E-06 
lE-06 
IE-06 
IE-06 
1 E-06 
1 E-06 
IE-06 
IE-06 
IE-06 
1 E-06 
lE-06 
IE-06 
lE.06 
IE-06 
1 E-06 
lE-06 
1 E-06 
IE-06 

1E-06 

70 
70 

:: 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

A- 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

0% 
0% 
0% 
0% 
0% 

17% 
6% 
0% 
5% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

69% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

o# 

0% 
0% 
0% 
0% 
0% 
1% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

22% 
1% 
0% 
4% 
0%. 
1% 

43% 
0% 
0% 
2% 
1% 
0% 
9% 
13% 
1% 

0.004 
1.110 
0.046 
0.218 
0.328 
0.052 
1.2W 
0.007 
1.140 
0.003 
0.046 
0.011 
0.008 
0.013 

19389.170 
6.9.510 
0.810 
3.750 
4 200 
19.880 

11661.090 
3422.990 

45.170 
0.660 

25.810 
0.710 
0.650 

83.120 
14o.oQ9 

3.OE.10 
a.4E-08 
3.5509 
1.6E-08 
2.5E-08 
3.9E-09 
S.lE-08 
5.OE-10 
8.6808 
2.3E.10 
3.5E-09 
a.3E-10 
5.7E.10 
S.aE-10 
l.SE-03 
5.2806 
&lE-08 
2.aE-07 
3.2E-07 
1.5E-06 
8.6E.04 
2.6E-04 
3.4E-06 
5.OE-08 
l.SE-06 
5.4E-08 
4.SE-08 
6.3E-06 
l.lE-05 

5.2E-02 
O.OE*OO 
O.OE+W 
O.OE+OO 
1.4E-02 
1.6E*Ol 
3.4E.01 
O.OE*OO 
2.4E-01 
O.OE+OO 
3.4E.01 
O.OE* 00 
O.OE+OO 
1.3rx+OO 
0.0E’00 
O.OE+OO 
4.3E*w 
O.OE+OO 
O.OE+OO 
O.OE*OO 
O.OE*w 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE’W 
0 OE’OO 
O.OE+W 
O.OE*W 

1.6E.11 
O.OE+W 
O.OE*W 
O.OE+W 
3.5E-10 
6.3E-06 
3.1808 
O.OE+W 
2.lE-08 

O.OE+OO 
1.2E-09 

O.OE+W 
O.OE*OO 
1.3E-09 

O.OE+OO 
O.OE+OO 
2.6E-07 
O.OE+W 
O.OE* 00 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
o.OE+w 
D.OE*OO 
33F67- 

10954 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10350 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

7.OE-10 
2.OE-07 
a.lE-09 
3.8508 
5.6P06 
9.2E-09 
2.1 E-07 
1.2E-09 
2.OE-07 
5.3E-10 
B.lE-09 
1 .SE-09 
1.3E-09 
2.3E-09 
3.4&03 
1.2E-05 
(.4E-07 
6.6E-07 
7.4&07 
3.5E-06 
2.1E-03 
6.OE-04 
a.OE-06 
l.ZE-07 
4.5E-06 
1.3E-07 
t.lE-07 
1.5E-05 
2.5E-05 

1 .OE-02 
a.OE-01 
3.OE-01 
l.OE-01 
2.OE-02 
5.OE-05 
O.OE+oO 
3.OE.04 
O.OE+W 
S.OE-03 
5.OE.04 
3.OE.04 
J.OE-04 
6.OE-05 
l.OE+OO 
7.OE.02 
5.OE-03 
1 .OE-03 
6.OE.02 
4.OE.02 
3.OE.01 
O.OE+OO 
1.4E.01 
3.OE-04 
2.OE-02 
5.OE-03 
8.OE-05 
7.OE-03 
3.OE-01 

7.OE-08 
2.4E-07 
2.7E-08 
3.6E-07 
2.SE-06 
l.aE-04 
O.OE+W 
3.9E-06 
O.OE*Oil 
6.6E.08 
1.6E-05 
6.5E-06 
4.5BO-5 
3.aE-05 
3.4B03 
1.7E-04 
2.SE-05 
6.6E-04 
1.2E-05 
6.aE-05 
6.aE-03 
O.OE+W 
5.7E-05 
3.9E-04 
2.3E-04 
2.5E.05 
1.4E-03 
2.lE-03 
6.2E-05 

- 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 - 

Copper 
Iron 
Lead 
Manganese (soil) 
h4ercwy 
Nickel 
Selenium 

c II 



SEDIMENT DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MC6 CAMP LEJEUNE, NORTH CAROLINA 

,ADULT TRESPASSER 

The Intake from dermal conlacl lo sediment is cakuited as follows: 

Intake (mgrkgday) = C ‘CF ‘SA’AF *Abs *EF ’ EDiBW’ ATc or ATnc ’ DY 

Risk = Inlake ’ CSF or iRf!J 

Where: 
C = contaminant concentration In soil (mgArg) 
CF = conversion factor (kphng) 
SA = exposed sldn surface area (cm2) 
AF = sedimeni lo sldn adherence faclw (mgfcm2) 
Abs = fraclion absorbed (tilkss) (conlaminanl specific) 

INPUTS 

1 .OOE-06 
5000 

1 
Specific 

EF = exposure frequency(even(s&) 
ED = ex#porure duration (years) 
BW = body weighl (kg) 
ATc = averaging lime for carcinogen (yr) 
ATnc = averadnq lime for noncarcinoaen (wl 
DY = dayper;e;r(daym) 

- . 

45 
30 
70 
70 
30 

365 
spsclflc 
Specific 

CSF = cancer slope factor(n&&gday~l 
RfD = reference dose (mg@day) 

FactOr 
(m&m2 

Average 
Cart Tima 

(days) 

1 E-06 
iE-06 
1 E-06 
1 E-04 
lE-06 
IE-06 
1 E-06 
1 E-06 
IE-06 
lE.06 
IE-06 
lE-06 
1 E-66 
1 E-06 
1 E-06 
IE-06 
IE-06 
lE-06 
IE-06 
1 E-O+3 
IE-O-3 
IE-06 
1 E-06 
IE-06 
IE-06 
IE-06 
1 E-06 
IE-06 
1 E-06 

7m- 
FaCtOr 
(W 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.001 
O.Wl 
0.001 
0.001 
0.001 
0.001 
O.Wl 
0.001 
0.001 
0.001 
0.001 
O.Wl 
0.001 
0.001 
0.001 

Body 
Wdghl 

(k9) 

70 
70 
70 
70 
70 
70 

:: 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

izi?mqG 
SlOpe 
Factor 

mplkgdayt 

6.5802 
O.OE+W 
O.OE+W 
O.OE+W 
2.6E-02 
3.2E+Ol 
6.6E-01 
O.OE+w 
4.6E-01 
O.OE+W 
6.6E-01 
O.OE+W 
O.OE+W 
2.6E+W 
O.OE+W 
O.OE+W 
2.lE*Ol 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+w 
O.OE+W 
O.OE+W 
O.OE+OO 

57iiaqA 
Reference 

nose 

0 

B.OE-03 
4.OE-01 
1.5E-01 
S.OE-02 
1 .OE-02 
2.5E-05 

O.OE+W 
1.5E-04 

O.OE*W 
3.OE-03 
2.5E-04 
1.5E-04 
1.5E-04 
J.OE-05 
2.OE.01 
1.4E-02 
1 .OE-03 
2.OE.04 
1.2E.02 
&OE-03 
6.OE-02 
O.OE+OO 
2.8802 
6.OE-05 
4,OE-03 
1 .OE-03 
1.6E-05 
1.4E-03 
6.OE-02 

lkmcarclnogen 
Risk 

PCKCd Average 
CsrclnDgdc Noncare Tim, 

Risk (d%) 

0% 
0% 
0% 

2 
34% 
17% 
0% 

11% 
0% 
1% 
0% 
0% 
1% 
0% 
0% 

36% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 

10950 
10950 
10354 
10950 
10950 
10950 
10950 
109M 
10950 
IOSW 
10350 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10650 
10950 
10950 
10954 
10950 
10950 
10950 
10954 
10950 
10950 
10950 

NO”CfllC 
Dose 

bWa’day) 

Percen( 
Pokxrcinogen 

Risk 

0% 
0% 
0% 
0% 
0% 
4% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
1% 

21% 
1% 
0% 
4% 
0% 
1% 

41% 
0% 
0% 
2% 
1% 
0% 
9% 
13% 

2% 

Area 
(cm2) 

5600 
5ooo 
5WO 
5000 
5ooo 
5000 
5WO 
5OaO 
5ooo 

E 
SOW 
5Wo 
5003 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

: 
1 
1 
1 
1 
1 
1 
1 
1 

1 

45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

:: 
45 
45 
45 
45 
45 
45 
45 
45 

,diL 

25550 
25550 
25556 

0.004 
1.110 
0.046 
0.248 
0.326 
0.052 
1.2w 
0.007 
1.140 
o.w3 
0.046 
0.011 
0.008 
0.013 

19389.170 
66.510 
0.810 
3.750 
4.2W 
19.680 

11661.090 
3422.990 

45.170 
0.660 

25610 
0.710 
0 650 

83.120 
14o.wo 

1.5E-10 
4.2E-06 
1.7E-09 
6.2E-09 
1.2E.06 
2.OE-09 
4.5E-06 
2.5E-10 
4.3E-06 
l.lE-10 
1.7E-03 
4.2E-IO 
2.SE-10 
4.9E-10 
7.3E-05 
2.6E-07 
3.lE-09 
1.4G0.9 
1.6E-06 
7.5E-06 
4AE-05 
1.3E-05 
1.7E.07 
2.5809 
9.7E-06 
2.7&09 
2.5E.09 
3.lP07 
5.3E-07 

9.6P12 
O.OE+W 
O.OE+W 
O.OE+W 
3.5E-IO 
6.3E-08 
3.lE.06 
O.OE+W 
2.1 E-06 
O.OE+W 
I.2509 
O.OE+OO 
O.OE+ W 
1.3E-09 
O.OE+W 
O.OE+W 
6.6E-06 
O.OE+OO 
O.OE+W 
O.OE*W 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 

7x37- 

3.5E-10 
9.6806 
4.tE-W 
l.SE-06 
2.9E-06 
4.6E-09 
l.lE-07 
S.BE-10 
l.OE-07 
2.6E-10 
4.lE.09 
S.7E-10 
6.7E-IO 
l.lE-09 
1.7E.04 
S.OE-07 
7.lE-09 
3.3E-06 
3.7E-06 
1 BE-07 
1 .OE-04 
f.OE-05 
4.OE.07 
5.6509 
2.3C07 
6.3E-09 
5.7809 
7.3E-07 
1.2E-06 

4.4E-08 
21E-07 
2.7E-08 
3.6E-07 
2.9E.06 
1.8&04 
O.OE+W 
3.9806 
O.OE+W 
6.6806 
1 SE-05 
6.5E-06 
4.5E-06 
3&E-05 
6.5E-04 
4.3E-05 
7.lE.06 
1.7E-04 
J.lE-06 
2.2E-05 
1.7E-03 
O.OE+W 
1.4E-05 
9.7E-05 
5.7E-05 
6.3E-96 
3.6E-04 
5.2E-04 
2.lE.05 

25550 
25550 
25550 
25556 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

5000 
5000 
5000 
5060 
5Oim 
5000 
5WO 
5m 
5060 
5003 
5600 
SOW 
5oQo 

5MM 



FUTURE ADULT RESIDENT 



SURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDlAL INVESTIGATION CTO-0303 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
CURRENT RESIDENTIAL ADULT 

,n,ake (mglkg-day) = C . CF * EF * ED * lR,BW * ATc or ATnc * DV 

Risk = Intake a CSF or IRID 

WhW3: 
C = contaminant conc9nlraUon in soil @g/kg) 
CF = ~nverslon for kg lo mg  
EF = adult exposure frequency (days&r) 
ED = ad”,, exposure duration (yr) 
IR = adult soil ingeslion rate (mgJday) 
BW = adull body weight (kg) 
ATc = averaging lime for eatinogen (yr) 
ATnc = averaging time fornoncarcinogen (yr) 
DY = days per year (days&ear) 
CSF = cancer slope factor (weday)-I 
RID = reference dose (m&-day) 

INPUTS 

I E-06 
350 

30 
100 

70 
70 
30 

365 

specific 

4.&DDE I 4.4’~DDT 
alphaChbrdane 
aamma.Chlordana 

“216 
Ok6 
0.262 
0.263 
0.226 
0.257 
0.004 
0.049 
0.440 
0.24, 
0.014 
0.006 
0.291 
0.051 

5606.712 
3.379 
2.399 
0.713 

I I.294 
96.217 

11299.700 
I IO.524 
0.370 

uporure 
Frequsnq 
Wyslyr’ 

Add 
350 
350 
350 
350 
350 
350 
350 
350 
3M 

:zi 
350 
350 
350 
350 
350 
350 
3M 
350 
350 
350 
350 
350 

txporure 
Duration 

(Y,) 
Adult 

30 
30 
30 
30 
30 

ii 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

-iEm- 
I E-08 
IE-06 
IE-OB 
lE-06 
IE-OB 
I E-06 
I E-06 
I E-W 
I E-06 
I E-06 
1 E-06 
I E-09 
IE-55 
I E-06 
I E-W 
I E-08 
I E-08 
I E-06 
I E-06 
I E-08 
I E-06 
IE-06 

liFjazi 
R& 

T%Y’ 

100 

I: 
IW 
100 
100 
IW 
100 
IW 

1: 
100 
IW 
IW 
IW 
IW 
IW 
100 
100 
100 
100 

1w 

==r 
Weigh1 

(kg) 
Adu6 

‘Ib” 
70 
70 
70 
70 
70 
70 

:: 

; 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

I\y.(.p. 
arc T im 
(dw) 

?!5F3r 
25550 
25550 
25550 
25550 
26660 
25550 
26550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

Can -=r- CXC4flogellK 
DOS6 FXIO, Risk 

w’WW w’WW- Adull 
Adult 

Ttlrr 
I .BE-07 
1.5E-07 
1.5E-07 
1.3E.07 
I .5E-07 
2.6E-09 
2.9806 
2.6&07 
i.4E-07 
6.2E-09 
3.68-09 
I .7E-07 
3.OE-06 
3.4E-03 
2.OE-06 
I .4E-06 
4.2E-07 
ME-08 
5.6E.05 
ME.03 
6.5E-05 
2.2E-07 

7.3E-01 
7.3E+W 
7.3E+W 
7.3E-01 
1.7E+OI 
I.BE+OI 
JAE-01 
3.4E-01 
I.JE+W 
1.3E+OO 
7.7ww 
7.7Enlo 
O.OE+W 
O.OE+OO 
I .6E+W 
O.OE+W 
O.OE+W 
o.oE*w 
O.OE+W 
O.OE+W 
O.OE+W 

I.IE-07 
I.lE-07 
I.IE-06 
9.6E-07 
I.IE-07 
4AE-06 
4.6E-07 
6.6E-06 
4.6E-06 
I.IE-06 
4.9E.09 
1.3E-06 
2.3E-07 
O.OE+OO 
O.OE+W 
2.1E.06 
O.OE+W 
O.OE+W 
O.OE+W 
O.OEloo 
O.OE+W 
O.OE+W 

P~PX”l 
:arcimgenic 

Risk 
Adull 
12% 
1% 
1% 

15% 
13% 
1% 
1% 
6% 
1% 
1% 
0% 
0% 

17% 
3% 
0% 
0% 

26% 
0% 
0% 
0% 
0% 
0% 

5 

Avarags 
IoncarcTim 

(dw) 

IOWJ 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
IW50 
10wo 
10950 
10950 
10950 
109w 
109w 
10950 
10950 
10350 
19350 
10950 
10950 
10954 
10950 

NO”CXC 
Dose 

rydy) 

Trmr 
3.6E-07 
3.6E-07 
3.6E-07 
3.1 E-07 
3.5E-07 
&lE-09 
6.7E-06 
6.OE-07 
3.3&07 
I .9E-O6 
ME-09 
4.OE-07 
6.9E-06 
&OE-03 
4.6E-06 
3.38-M 
9.6E.07 
I .5E-05 
I .3E-04 
I .5E-02 
I .5E-04 
5.IE-07 

RzEiiE oncarunogenl 
Dose Risk 

mglkglday) Adull 

lmE3Jr 
O.OE+W 
O.OEtW 
O.OE+W 
O.OE+W 
O.OE+OO 
3.OE.05 
5.OE-05 
O.OE+W 
5.OE-04 
6.OE-05 
B.OE-05 
O.OE+W 
2.OE-05 
I.OE+W 
4.OE-04 
3,OE.M 
1 .OE-O3 
5.OE-03 
4.OE-02 
3.OE-01 

O.OE+W 
3.OE-04 

-u-mm- 
O:OE+W 
O.OElOO 
O.OE+OO 
O.OE+W 
o.omw 
2.OE-04 
I .3E-03 

O.OE+w 
6.6E.04 
3.2E-04 
I .5E-04 
O.OEtW 
3.5E-03 
&OE-03 
1.2E-02 
I.IE-02 
9.6B04 
3.1 E-03 
3.4G03 
5.28-02 
O.OE+OO 
I .7E-03 

Percent 
oncarcinogsni~ 

Risk 
Atill 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
1% 
0% 
1% 
0% 
0% 
0% 
4% 
6% 

12% 
11% 
1% 
3% 
3% 

53% 
0% 

2% 

c 1 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCS CAMP LEJEUNE. NORTH CAROLINA 
CURRENT RESIDENTIALADULT 

lkrmal cordad tilh soil is caiwlaled as follows: 

Inlake (m@g.day) = C ‘CF * SA’ AF ‘Abs * EF * EDlBW’ ATc or ATnc’ DY 

Risk = Intake * CSF or /RID 

Wh9W INPUTS 
C = contaminant concantration in soil (mglkg) 
CF = conversion faclor (kglmg) 
SA = adult exposed skin surface area (cm2) 
AF = soil to skin adherence faclor fmdcm21 
Abs = fraction absorbed (witless) - ’ 
EF = adult exposure frequency (evenlslyr) 
ED = adutl exposure duration (years) 
SW = adult body weight (kg) 
ATc = averaging lime for carcinogen (yr) 
ATnc = averaging lime lot noncarcinogen (yr) 
DY = day per year (day&r) 
CSF = cancer slope factor (mglkpday).l 
RID = referenca dose (mg’kg-day) 

IE-W 
5800 

1 
.SWk% 

350 
30 
70 
70 
34 

365 

I Dieldrin 
4$-DDE 
4.4.DDT 
&ha-Chlordane 
gamma-Chlordane 
Amdor-1248 

t 
Aro&x-1254 

uminum 
tillWIly 

UZl6 
0:2ffi 
0 262 
0.263 
0.228 
0.257 
0.004 
0.049 
0.440 
0.241 
0.014 
0.006 
0.291 
0.051 

5808.712 
3.379 
2.399 
0.713 

11.294 
98.217 

11299.7W 
110.524 
0.370 

C.AVBRIOII 
Fsdor 

Wmg) 

7m- 
1 E-06 
1 E-06 
1 E-06 
lE-06 
IE-05 
1E-W 
IE-06 
IE-OS 
IE-og 
lE-W 
1 E-W 
1 E-06 
IE-06 
IE-Oa 
lE-06 
1 E-05 
1E-W 
IE-Og 
1 E-W 
E-08 
E-08 
1508 

sufiaca 
Area 

6l2 
58W 
5wo 
5800 
5800 
58W 
58W 
ww 
5aw 
5800 
Woo 
58w 
58W 
5800 
58W 
5800 
5800 
5800 
5800 
5.3W 
SBW 
58W 
5800 
5800 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 

1 

-im- 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

O.Wl 
O.Wl 
O.Wl 
0.001 
O.Wl 
0.001 
O.Wl 
0.001 
0.001 

Exporun 
:requsns 
hvanlsyr 

Adult 
--mr 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 

zqziz 
DUMhXl 

(YW 
AduH 

3r- 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

(kg) 
Adult 

70 
70 
70 
70 
70 
70 
70 

:: 
70 
70 
70 
70 
70 
70 

:: 
70 
70 
70 
70 
70 

7GEjr 
CanTima 

(day@ 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

-Can 
Dose 

(mfdt;w) 

77m- 
Q.lE-0.9 
8.9808 
(I.OE-MI 
7.6E-00 
ME-08 
1 SE-W 
1.7E-08 
1.5E-07 
8.2E-08 
4.8E.W 
2.2E-09 
9.9E-08 
1.7E-08 
2.OE.04 
f .2&07 
8.2E-08 
2.4E-08 
3.8E-07 
3.3E-M 
3.8E-04 
3.8E-06 
1.3E.08 

.%malAdJUSf 
SlOp.3 
FaCtOr 

TEr 
1.5E+W 
l.sE+ol 
1.5E+Ol 
1.5E+W 
3.4E+Ol 
3.2E+Ol 
&BE-01 
&BE-01 
2.6E+M) 
2.6E+OO 
1.5E+Ol 
1.5E+Ol 
O.OE+W 
O.OE+OO 
7.5E+OO 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 

!P‘UllogWll< 
Risk 

Adult 

-rmr 
1.3E-07 
1.3E-07 
1.3E-06 
1.1.506 
1.3E-07 
5.lE.QS 
5.3807 
1 .OE-07 
5.6808 
1.2E-08 
5.7E-09 
1.5E.06 
2.7E-07 
O.OE*W 
O.OEtOO 
B.lE-07 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
o.omw 

77JETr 

-rJzEir 
:ardnogenk 

Risk 
Adult 
15% 
2% 
2% 
19% 
16% 
2% 
1% 
8% 
1% 
1% 
0% 
0% 

22% 
4% 
0% 
0% 
9% 
0% 

E 
0% 
0% 
0% 

zizjr 
onearc T im 

Ww) 

10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10350 
10950 
10950 
10950 
10950 
lW50 
10950 
10950 
10950 
10950 
10950 
10954 
10950 
10950 

ZIE-07 
2.,E-07 
1 .BE-07 
2.OE-07 
3.5E-93 
3.9&08 
3.5B07 
1.9E-07 
1.E.08 
5.lE-QQ 
2.3E-07 
4.OE-08 
4.6E-04 
2.7E-07 
1.9E-07 
5.7E-08 
9.OE-07 
7.8E.08 
9.OE-04 
&BE-06 
2.QE.08 

tl-E%qz 
RekrerlW 

Dose 

?!E!? 
O.OE+W 
O.OE+W 
O.OE+w 
O.OE+W 
1,5E-05 
2.5E-05 
O.OE+W 
2.5E-04 
3.OE-05 
3.OE-05 
O.OE+W 
l.OE-05 
2.OE-01 
&O!z-05 
6.OE-05 
2.OE-04 
1 .OE-03 
&OE-03 
&OE-02 
O.OE+W 
B.OE-05 

l0nc=3rcnlegsn1 
Risk 

Adull 

0 OE+W 

O:OE+W 
O.OE+W 
O.OEtQO 
O.OE+OO 
O.OEtW 
2.4E.M 
lSE-03 

O.OE+W 
7.6E-04 
3.7E-04 
1.7E-04 
o.oE+w 
4.OE-03 
2.3E-03 
3.4603 
3.2E-03 
2.8E-04 
Q.OE-04 
BIIE-04 
1.5&02 
O.OE+W 

IC 

N 

4.QE-04 

Pc4ce”l 
oncarchwgsni 

Risk 
Pdun 
0% 
0% 

2 
0% 
0% 
1% 
5% 
0% 
2% 
1% 
1% 
0% 
12% 
7% 

10% 
9% 
1% 
3% 
3% 

45% 
0% 
I% 



SURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTD-0303 
MCS CAMP LEJEUNE. NORTH CAROLINA 
CURRENT RESIDENTIAL ADULT 

Inlake from Ihe InhalaUon of palllculales Is calculated as follows: 

Make (m&-day) = (C * EF * ED’ IR * I/PEF)/(BW* ATc or ATnc’ DY) 

Risk = Intake * CSF or/RfD 

WINYe: 

‘c = cmiamlnant concenlration In soil (mgikg) 
CSF = carcinogenic slope factor 
Rrn - reference dose for noneareinoasn 
IR = inhalation rate (ma) 
EF = adull axporure frequsncy (days) 
ED = adult exposure duration (years) 
SW = adult body weight (kg) 
ATc = averaging lime for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
OY = day per year (daylyr) 
PEF = pa!Iiwlale emission faclor (m3nCg) 

n- I row- u-n-pro arnmf 
BWO(*)*“lh,*M”* 

t-- 

Bsnro(b)IluoranIhens 
Benro(a)pyrene 
Dibaizo(a.h)anlhncene 

lil Indeno(l.Z.Z-cd)pyrene 

“216 
0:256 
0.262 
0.263 
0.226 
0.257 
0.004 
0.049 
0.440 
0.241 
0.014 
0.006 
0.291 
0.051 

5606.712 
3.379 
2.399 
0.713 
11.294 
96.217 

ll299.700 
1 IO.524 
0.370 

Emlsslon 
FWlW 

Et 
1.3E+OB 
1.3EtO9 
1.3EtW 
1.3E+W 
1.3E+O9 
1.3E+09 
,.3E+O9 
1.3E+O9 
I .3E+O9 
1.3E+O9 
l,3E+O9 
1.3E+O9 
1.3E+O9 
1.3E+O9 
1.3E+O3 
1.3E+W 
1.3E+O4 
1.3E+09 
1.3E+O9 
1.3E+O3 
1.3E+M) 

INPUTS 
Calculaled 

Sp&b 
specinc 

20 
350 

30 
70 
70 

2: 
1.32E+09 

txporum 
Frequency 
(svantssyr) 

350 
350 
350 
3M 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
3M 
350 
350 

Rate 
(ml/day) 

Weigh1 
(kg) (‘Jvs) 

?lsRa- 
25550 
25550 
25550 
25556 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25556 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

c.rc S’W DOS.3 Factor 
w’WW w’%6% 

mm- 7nEcu- 
2.4E-II 6.1E-01 
2.3E-11 6.1E-01 
2.3E-11 6.lEtOO 
Z.OE-11 B.lE+OiI 
2.3E-11 B.lE-01 
3.9E-13 1.7E+OI 
4.3E-12 1.6E+ol 
3.9E-11 O.OE+OO 
ZIE-11 3.4E-01 
l.ZE-12 l.3E+OQ 
5.7E-13 1.3E+OO 
2.6GII O.OE+OO 
4.5B12 ME+00 
5.2E-07 O.OE+W 
3.OE.10 O.OE+W 
Z.lE-10 l.SE+OI 
6.3E-11 O.OE+OO 
1 .OE-09 4.2E+Ol 
6.7E-09 O.OE+OO 
I .OE-06 O.OE+W 
9.6E.09 O.OE+W 
3.3E-Ii O.OE+W 

hmgen* 
Risk 

” rJt+w 
1:4E-11 
1.4&11 
1.4E-10 
l.ZE-10 
IAE-11 
6.6E-12 
7.OE-11 
o.OE+w 
7.3B12 
1.6G12 
7.4B13 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
3.2E-69 
O.OE+OO 
4.2E.06 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
46k”6 L 

Tziir 
:ontibution 

IO 
Risk 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

z 
7% 
0% 

92% 
0% 
0% 
0% 

096 

I 

10950 
lW50 
10050 
16950 
16350 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
lg350 
10950 
10950 

- 
5.5E-II 
5.4E-11 
S.SE-11 
4.7G11 
5.3E-11 
9.2E-13 
I.OE-11 
9.IE-11 
5.OE-11 
2.9812 
1.3E-12 
6.OE-11 
l.lE-11 
l .ZE-08 
7.OE-10 
5.Od10 
1.5E-10 
2.3E-09 
Z.OE-06 
2.3E-06 
2.3E-06 
7.7E-11 

DOSE 
wWW 

Trmlr 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+oo 
O.OE+W 
O.oE+w 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
o.oE+w 
6.6805 

oat 00 
0:OE:W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
o.oE+w 
O.OE+W 
O.OE+W 

Percanl 
&nwarclnogsnL 

Risk 



SUBSURFACE SOlL INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCS CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

Intake (megday) = C * CF * EF * ED * IRlBW * ATc or ATnc * DY 

Risk.= Intake * CSF or iRfD 

where 
C = con(aminant conccnlration in soil (mg&g) 
CF = conversion for kg to mg  
EF = adull exposwe frequency (days+?) 
ED = adul evposurs duration (yr) 
IR = aduii soil ingestion rate @g/day) 
BW = adult body weight (kg) 
ATc = averaging lime for carcinogen (y?) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (dayslyear) 
CSF = cancer sloge facto, (“w&o-da”), 

INPUTS 

1 E-06 
350 
30 

100 
70 
70 
30 

365 
soeciflc 

0 210 
0:oio 
0.061 
0.005 
0.005 
0.043 

7190.019 
3 715 
6.637 
0.100 
2.109 
15.919 

344.565 
31266.600 

473.537 
506.623 
0.326 

256O.ooO 

1 Expolws 
Frequency 
(dwhlr) 

==-%#== 
350 
350 
350 
350 

:: 
350 

2 
350 
350 
350 
350 
350 
350 
350 
350 

Ezzz Duraow, (yr) 
-e- 

30 
30 

ii 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

=Tmr 
I E-06 
1 E-06 
lE-06 
lE-06 
III-06 
1 E-06 
lE-06 
1 E-06 
1 E-06 
IE-06 
1 E-06 
1 E-06 
1E.06 
IE-06 
1 E-06 
1 E-W 
1 E-06 

(ks) 
=+F 

70 

:: 
70 

E 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

E@z 
arc T im 
(‘Jays) 

25550 
25550 
25550 
25553 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

6.1E-09 
3.6E-06 
3.1E-09 
29E.09 
2.5806 
4.2&03 
2.2506 
4.OE-06 
5.9~~06 
1 2E-06 
9.3E-06 
2.OE-04 
1.8E-02 
2X-04 
J.OE-04 
,.9E-07 
l SE-03 

- 
1.6001 
3.4E-01 
1.3!z*w 
l.JE+w 
7.7000 
O.OE*w 
O.OE+W 
1.5mw 
4.3E+w 
o.ois+w 
O.OE+Oo 
O.OE+w 
o.oEz+w 
O.O!aW 
O.OE*W 
O.OE+OO 
O.OE* 00 

!anlogeml 
Risk 
Adult 

-rimv- 
9.6E-06 
l.ZE-08 
4.1E-09 
3.7809 
2.OE-07 

O.OE+W 
O.OE*W 
6.OE-06 
2.5E-07 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE+W 
O.OE*W 

x 

PCKCrA 
Zarcincgenlc 

Risk 
_ Adul 

12% 
1% 
0% 
0% 
0% 
3% 
0% 
0% 

60% 
3% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

_o% 

10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
16350 
10950 
10950 
10950 

-T3zziT 
Dose 

bMdy) 

2-9FLv- 
1:4E-06 
6,3E-06 
7.3E-09 
6.7809 
5.9B06 
9.6803 
5.lE-06 
9.4E-06 
1.4E-07 
2.9E.06 
2.2E-05 
4.7E.04 
4.3E-02 
6.5B04 
6.9E-04 
4.5E-07 
3.5E-03 

-inmar= 
5.OE-05 
5.OE-04 
6.OE-05 
6.OE-05 
O.OE+OO 
l.OE+@l 
4.OE-04 
3.OE-04 
5.OE-03 
1 .OE-03 
5.OE.03 
4.OE-02 
3.OE-01 
O.OEtw 
1.4E-Oi 
3.OP04 
3.OE-01 

iorrarcinogea 
Risk 
Aduii 

1.7E-04 
l.ZE-04 
l.iE-04 
O.OE*W 
9.6E-03 
l.IE-02 
3.1 E-02 
2.7E-05 
2.9E-03 
4.4E-03 
12E-02 
,.4E-01 
O.OE*OO 
5.OE-03 
1.5E-03 

Pacent 
oncarcinogen 

Risk 

==-%e=- 
0% 

E 
0% 

g 
5% 
13% 
0% 

:z 
5% 

61% 
0% 
2% 
1% 

A 



SUBSURFACE SOIL DEAMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNtT NO 6 (SITE 36) 
REMEDIAL INVESTIGATION CTD-0303 
MCS CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

Dermal contad tith soil is calculated as lottom: 

Intake (m&-day)= C *CF * SA’ AF ‘Abs * EF ’ ED/SW’ ATc or ATm ‘DY 

Rusk = Hake * CSF wiRtD 

WllCE 
C = conlaminan( comenlration in soil (mg4xg) 
CF = conversion factor (kgfmg) 
SA q adM ewosed sldn surface area (cm*) 
AF = soil lo skin adherence factor (mglcm2) 
Abs = fraction absorbed (unilless) 
EF = aduI exposwe lrequemy (eventsm) 
ED = adM evsure duration (years) 
SW = aduti bodywei&t (kg) 
ATc = averaging lime for carcinogen (yr) 
ATnc = averaging lime for noncarcinogen (yr) 
DY = day per year (daym) 
CSF = cancer slope factor (mglkgday)l 
RfD = reference dose (mg&day) 

INPUTS 

IE-06 
5800 

1 
Specific 

350 
30 
70 
70 
30 

365 

sbecific 

zz?E 
kmtior 
WS) 

+ 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

No) 

+ 
70 
70 
70 

:: 
70 
70 
70 

:: 
70 
70 
70 

:: 
70 

70 

Area 
@ma 

* 
5800 
5aw 
5800 
58W 
5900 
5800 
5800 
5800 

?iiaE 
ixofbes 

r-4 

ml- 
0.01 
0.01 
0.01 
0.01 
0.01 

0.001 
0.001 
0.001 
0.00, 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 

rzFzz= 
=requenc) 
evenlsEyr 

4s 

:zi 
350 
350 
350 
350 
350 
350 
350 
350 

:zi 
350 
350 
350 

:: 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
255% 
25550 
25550 
25550 
25550 
25550 
25556 

--ET== 
Dose 

!-wWW 
-&%a- 

3.5E-09 
2.1 E-06 
,.8E-00 
1.7E-09 
1.5E-08 
2.4E-04 
1.3E-07 
2.3807 
3.4809 
7.2E-06 
5.4E-07 
1.2E-05 
l.lE-03 
1 BE-05 
1.7E-05 
l.lE-08 
8.8E-05 

5z7ixqa 
SIOPC 
FaCtOr 

7!!r  
&BE-01 
Z.SE+OO 
2.6E*OO 
1.5E*Ol 
O.OE*OO 
O.OE+OO 
7.5E+W 
Z.lE+Ol 
O.OE+W 
O.OE+OO 
O.OE*W 
O.OE*OO 
O.OE+W 
O.OE*OO 
O.OE+OO 
O.OE+OO 

0.210 
0.010 
0.081 
0.005 
0.005 
0.043 

7190.019 
3.715 
6.837 
0.100 
2.109 

15.919 
344.565 

31266.800 
473.537 
506.623 
0.326 

2580.000 

Wlncgrn 
Risk 
Adti 

7Tm- 
l.lE-07 
1.4E-08 
4.7E-09 
4.3E-09 
2.3E-07 
O.OE+W 
O.OE+W 
1.7~~06 
7.3E-08 
o.omw 
O.OE*W 
O.OE+w 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+w 
O.OE+W 

T7Elr 

=lzr 
:arcinogeni 

Risk 

SF 
4% 
0% 
0% 
0% 
7% 
0% 
0% 

54% 
2% 
0% 
0% 
0% 
0% 
0% 

E 
096 

-!Jzx- 
tomarcl”oge”ll: 

Risk 

+ 
0% 
0% 
0% 
0% 
0% 
4% 
5% 

13% 
0% 
1% 
2% 
5% 

60% 
0% 
2% 
1% 

0 
A 

lE-06 
1 E-06 
1 E-06 
lEo6 
iE-06 
IE-06 
1 E-08 
1 E-06 
1 E-06 
IE-06 
IE-06 
lE-06 
IE-06 
1 E-06 
lE-06 
IE-06 
IE-06 
1 E-06 

s 
lorcarc T im 

kN’@ 

10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 
10950 

m 
RefeWlCe 

Dose 

z!iY 
2.5E-04 
3.OE.05 
3.OE.05 
O.OE+OO 
Z.OE-01 
B.OE-05 
6.OE-05 
1 .OE-03 
2.0504 
1 .OE-03 
8.OE-03 
SOE-02 
O.OE+W 
Z.BE-02 
8.OE-05 
6.OE-02 

hX*Kl”OQe~ 

Risk 
AdIM 

oat 00 
3.3EfO4 
1.9E-04 
1.4E-04 
1.3E-04 
O.OE+W 
2.9E-03 
3.7E.03 
9.lE-03 
7.9E-06 
8.4E-04 
l.JE-03 
3.4E-03 
4.1E-02 
O.OE+W 
1.4E-03 
4.3E-04 

8.3E-09 
4.6C08 
4.3E-09 
3.9E-09 
3.4E-06 
5.7E-04 
SOE-07 
5.4E-07 
7.9E.09 
1.7E.07 
1.3E-06 
2.7E-05 
2.5E-03 
3.8805 
4.OE-05 
2 6E-08 
2 OE-04 

Fsctw 
ImdcW 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

: 
1 
1 

1 

5800 
5800 
5800 

5800 
5600 
5800 
5800 



SUBSURFACE SDlL PARTICULATE INHALATION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO 6 (SITE 36) 
REMEDIAL INVESTIGATION CT&0303 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIOENTIAL ADULT 

Hake (mghgday) = (C * EF ’ ED ’ IR ’ l/PEF)/(BW ’ ATc w ATnc ’ DY) 

Rrsk = Make * CSF or MD 

C q conlaminant concentration in soil (mgMg) 
CSF = carcinogenic slope factor 
RIO = reference dose for noncarcinogen 
IR = inhalation rate (m3) 
EF = adull exposure frequency (days) 
ED = adull exposure duralion (years) 
SW = aduX body weight (kg) 
ATc q averaging lime for csrcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (day&) 
PEF = pa~Ucw!ale emission factor (m3rkg) 

INPUTS 
Calculated 

SPdiC 

spechic 
20 

350 
30 
70 

:z 
365 

1.32E+09 

==r 
Weight 

(kg) 

=B=== 
70 

. 70 
70 

:: 
70 
70 
70 
70 
70 
70 
70 
70 
70 

:: 
70 

i?zzE 
Frequency 
:GVGnlS~) 

350 
3% 
350 
350 
350 
3% 
350 
350 
350 
350 
3% 
350 
350 
350 
350 
350 

Qose 
:mglktiW 

=7Tm=- 
9.2E.13 
5.4E-12 
k.BE-13 
4.3C13 
3.9812 
6.4E.07 
3.3E-10 
6.lE-10 
a.SE-12 
l.SE-IO 
1.4~.09 
3.1 E-08 
2.aE-06 
4.2E-08 
4SEO8 
2.9E.11 
2.3E-07 

%Ymw 
1.6E*Ol 
3.4E-01 
1.3E+W 
1.3POO 
O.OE*w 
O.OE*w 
O.OWW 
1.5B01 
a.4E+W 
O.ODW 
4.2E+Ol 
O.OE+W 
O.OE+OO 
O.OE*OO 
O.OE+Oo 
o.oLz+w 
O.OE+w 

w 

xwuc T im 
(days) 

10950 
10950 
10950 
10950 
10950 
10954 
10950 
16350 
10950 
10950 
10950 
10950 
lW50 
10950 
10950 
10950 
10950 

=--rem- 
2,2E-12 
1,3E-11 
l.lE-12 
l.OE-12 
s.oE-12 
1.5E-06 
7.7E-IO 
,.4E-OS 
Z.lE-11 
4,4E-10 
3.3E-OS 
7.2E-08 
6.5E-06 
9.8~06 
l.$E-07 
6.aE-11 
5.4E-07 

=R7zzz= 
Dose 

h#wW 

-7imar 
O.OE*OO 
O.OE+W 
O.gE+W 
O.OE+OO 
o.omw 
O.OE*OO 
O.OE+W 
O.OE*OO 
O.OE+W 
O.OE+W 
O.OE+CO 
O.OE+W 
O.OE+OO 
O.OE*W 
O.OE+OO 
a.SE-05 
O.OE+W 

==ifzir 
0ncarcinoge1 

Risk 

0% 

E 
0% 
0% 
0% 
0% 
0% 

E 
WA 
0% 
0% 
0% 
0% 

100% 

0% 

PalllCLMe 
Emission 

FaCtOr 

* 
1.3E+OS 
1.3E109 
1.3E*OS 
1.3E+09 
1.3E+OS 
1.3E+09 
1.3E+W 

O.OE*W 
O.OE*W 
O.OE+W 
O.OE+W 
O.OE+OO 
0 OE+OO 
O.OE+OO 
O.OE*W 
O.OE+OO 
OOE+W 

(Yw 
-3u- 

2 
30 

ii 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

ci - 

:arc Tin 
(days) 

Aale 
(mUday) 

20 
m  
m  
20 
20 
m  

:: 

zi 
20 
20 
20 
20 
20 

z 

lo 
Risk 

. 
1.5E-II 0% 
1.6E.12 0% 

--I---- 6.2E-13 0% 
5.6E-13 0% 
O.OE+W 0% 
O.OE+W 0% 
O.OE+w OI 

25550 
25550 
25550 
25550 
25550 
25550 
25550 

S.2E-09 / 13% 
1.3E+OS 
I .3E+OS 
1.3E*o9 
1.3E+OS 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

0% 
0% 

86OA 
O.OE+W 0% 
O.OE+W 0% 
O.OE+W 0% 
O.OE+OO OK 
O.OE+W 0% 

1.3E+OS 
1.3E*OS 
1,3E+OS 
1.3E*OS 
,.3E+os 

c 



GROUNDWATER INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT ND B(SITE 36) 
REMEDIAL INVESTlGATlON CT00303 
MC6 CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

Inlake from diinidng water Is caktialed as fobvs: 

lnlake (mgrkg.day, q C ’ ,Rw * EF * EDlBW *AT 0, ATnc * DY 

Risk = lnlake ’ CSF or IRID 

Where: INPUTS 
C q conlaminanl cmcenlratlon in water (mgA) 

IRw = adul daily waler ingestion mle (Vo 2 
EF = aduk exposure irequency (daysm) 354 
ED = aduil exposure duration (yr) 30 
EW = a.34 body weight (kg) 70 
ATc = averaging lime for canlnogen (yr) 70 
ATm = averaging lime for noncarcinogen 30 
DY = days per year (dsyiyearear) 365 
CSF = CBIX.% slope facbx (mg@day>i specific 
RID q reference dose (m@qday) specific 

Shallow and Deep Groun&aler 

&rclnogenlc Percent Average 
Risk Carcinogenic Nomarc Time 

Aduii Risk (days) 1 Adi# 1 . 
0 Oh+W 
&E-O6 

0% 1@55- 
4% 10950 

5SE-05 
lSE-04 
1.4E-04 
6.6E-03 
3.6E-05 

6.OE-03 5.3E-02 2% 
1 .OE-02 SSE-03 0% 

O.OE+OO O.OE*OO 0% 
Z.OE-02 6.6E-03 0% 
l.OE+OO 6.6E-03 0?4 
3.OE-04 1.2E-01 5% 



GAOUNDWATER DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCE CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

Demal Conlact from groundwaler is catcuated BP follows’ 

Intake (“w&day) q CW - SA * PC * ET * EF * ED * CFiBW * ATc or ATm * DY 

Risk= Make ‘CSF orlRfD 
Where: tNPUTS 

CW = conlaminanl concentrstion in water (r~4) 
SA = adult sldn swlaca available for ccnlact (cm2) 23000 
PC = contaminant specific dermal pemwbilirj (en&) 
ET = aduii exposure time (bows/day) 
EF = aduk exposure lraqwncy (days&r, 
ED = adti eqorwe duration (years) 
CF = volumetric conversion factor for water (ltlter11000 cm,) 
SW = sdul bodv weipht (kc0 
ATc = averaging) timi& &inogen (yi) 
ATnc = avera@in~ time for noncwziM)gen (yr) 
DY = days per year (days) 

Specific 
0.25 
350 
30 

0.001 
70 
70 
30 

365 

SHALLOW AND DEEP GROUNDWATER 

ows 
0:012 
0.002 
0.006 
0.005 
0.314 
0.001 
0.219 
0.002 
16.900 

Swface 
Area 
(cm3 

=i%%= 
23000 
23000 
23000 
23000 
230&l 
23000 
23000 
23OaO 
23000 
23000 

350 
350 
350 
350 
350 
350 
350 
350 

s 
Cm Time 

(Yew 

25550 
25550 
25556 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

==sF=== 
DOSS 

OwWW 

=3!E%= 
6.2E.06 
J.OE-06 
1.7E-06 
5.6E-@3 
i.lE-05 
4.4E-06 
7.4B06 
6.1E-06 
5.7E-04 

-4.1 E-05 

Derm. Adj. 
Slope 
Factor 

w 
6.5E-02 
2.5E-01 
2.8802 
O.OE+OO 
7.5E*Crl 
O.OE+OO 
O.OE+Ml 
O.OE+OO 
O.OE+OO 

AM 

=a7aEr 
6.5E.08 
Z.OE-07 
4.2E-07 
1.6E-07 

O.OE+OO 
3.3E-07 
O.OE*OO 
O.OE*OO 
O.OE+W 

-r7zzr= 
Dose 

” 

. 
1.5E.05 
7.lE-06 
3.9E-06 
1.3E-05 
2.5E-05 
1 .OE-07 
1.7E-05 
1.4E-07 
1 x-03 
3.5E-05 

- 
I 

(i 



GROUNDWATER INHAbITION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
FUTURE RESIDENTIAL ADULT 

I..%Lkhlwcelhens (total) 6.69E-05 30 350 10950 25550 6.5E-05 3.7E-05 O.OE*OO O.OE+OO - 
0.Oco104554 30 550 10950 25550 1 .OE-04 4.3505 O.OE+OO 6.OE-03 - 



SURFACE WATER INGESTION EXPOSURE ASSESSMENT 
OPERABLE “NlT N0.S (SITE 36) 
REMEOIAL tMlEST,GATtON CT04303 
MCS CAMP LEJEVNE. NORMCAROUNA 
C”RRENT AN0 FUTURE ADULT REStDENT 

Make (mglk@day) = 0” ’ CR *  ET - EF *  EDlSW - ATc or ATnc *  DY 

Rkk = Wake f CSF m ,Rto 

Cw q contaminant comc~ration in surface water (mgl) 
CR = ingestion rate (LtBrhur) 
ET = eFporur.2 time (hovrlevenl, 
EF = egoswe frequency (cvcntdyr) 
ED = e,qosure duration (yrs) 
SW = body weight (kg) 
AT.2 = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (days) 
CSF = cancer slope ,actor(mqllgdday~, specific 
RfO = reference dose (mfls-day) rpectrie 

0.005 
2.6 
4s 
30 
70 

70 
30 

365 

c, 



‘1 

i , 

SURFACE WATER DERMAL CONTACT ExPOS”RE ASSESSMENT 
OPERABLE “NIT No.6 (SITE 36, 
REMEDIAL IWESTlGATlON - UC?-0303 
MC6 CAMP LEJEVNE. NORTH CAROLINA 
CVRRENT AND FunIRE ADul.T RESIDENT 

Risk= IMake’ CSF or,RfD 

WhWC 
CW = conlaminanl concenlralion in waler (mgil) 
SA = dd” rutface WailaMe b, eonlset ,cm2, 
PC = cmlani~nl specific dermalpermabiiify (cr4v) 
ET = evgorure lime (how/day) 
EF q exposure frequency (daydyr, 

ED = exporwe dwatiDn (years) 

CF = volvmekic conversion factw for waler (lGler11000 cm3) 
6W = body weight (kg) 
AT.2 = averaging lime ‘or carcinogen ,yr, 

ATnc = a-ma&g lime for noncarcinogen (yr) 
DY = days per year (days, 
CSF = cancer rk,pc factor (mglLgday>, 
RfD = mference dose (mglkgday, 

INPUTS 

5600 
Specific 

2.6 
46 

30 
O.Wl 

70 
70 
30 

366 
SpeciRc 
Speeilc 



SEDIMENT INGESTION EXPOSVRE ASSESSMENT 
OPERABLE “NITNO. 6 (SITE 36) 
REMEDIAL ,NVESTlGATlON CT00303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
CURRENT AND FVNRE RESIDENr,AL ADULT 

Intake (m~@day) = C a IR *  CF *  EF - ED/ SW *  ATC or ATnc *  DY 

INPUTS 

1 E-OS 
45 
3” 

-- 

45 
45 
45 
45 
45 
45 
45 
45 
45 

4s 
45 
45 
45 
45 
45 

45 
45 
45 

45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

& 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
34 

30 
30 
30 
30 
30 

30 
30 
30 
30 
30 

_30 

:irclnogeni 
Rirk 

COPC 

10950 
IWM 
10850 
10950 

10950 
10850 
10350 
10950 

10050 
10950 
10950 
10954 
10954 
10050 
10950 
10950 
10950 
10950 
10950 
10950 
10050 
10950 
10950 
10950 
10950 
10950 
10350 
10950 

10950 

Percenl 
Carcitwgenic 

Risk 

0% 
0% 
0% 
0% 
0% 
17% 
8% 
0% 

5% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
69% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 
0 

Ok 

lone.rcl”ogem 
Risk 

,.OE-08 
ZAE-07 
2.7b08 
3.8C07 
2.9E-06 
l.SE-04 

O.OE*OO 
3.SE-06 

O.OE+OO 
&BE-O8 
1 BE-05 
8.5~~06 
4.5E-OS 
3.8805 
3.4b03 
,.7E-04 
Z.S.505 
B.GEQ4 

1.2E-05 
&BE-05 
B.&E-03 
O.OElW 
5.7E-05 
3.9B04 
2.3E-04 
2.5E.05 
1.4E-03 
Z.lE-03 
e..2E-05 

i_ 16E02 

(mm9ks) 

O.W4 
1.110 
0.046 
0.218 
0.328 
0.052 
1.2W 
0.007 
1.140 
O.W3 
0.046 
0.0, 1 
OW8 
0 013 

19359.170 
88.510 
0.810 
3.750 

4.2W 
19.880 

11661.090 
3422.980 

45.170 
0.650 

25.810 
0.710 
0.850 

83.120 
14o.ow 

loo 
IW 
100 
100 
IW 
,w 
IW 
loo 
loo 

100 
,w 
100 
loo 
IW 
1w 
loo 
100 
loo 

loo 
IW 
100 
loo 
100 

100 
IW 
loo 
IW 
100 

_1w 

l.OE-02 
ELOE-0, 
3.OE.01 
l.OE-01 
2.OE-02 
5.OE-05 
O.OE+W 
3.OE-04 
O.OE+OO 
B.0E.03 
5.OE-04 
J.OE-04 
J.OE-04 
B.OE-05 

l.OE+w 
7.OE-02 
5.OE.03 
l.OE-03 

S.OE-02 
4.OE-02 
3.0601 
O.OE+W 
,.4E-01 
3.OE-04 
2.OE-02 
5.OE-03 
e..OE-05 
7.OE-03 
J.OE-01 

0% 
0% 
0% 
0% 

0% 
1% 

:t 
0% 

0% 
0% 
0% 
0% 
0% 
22% 
1% 
0% 
4% 

0% 
1% 

43% 
0% 
0% 
2% 
1% 
0% 
9% 
13% 

1 E-06 
1 E-OB 
IE-06 
1 E-OS 
1 E-W 
1 E-W 
IE-06 
1 E-w 
1 E-06 
1 E-06 
1 E-08 
1 E-OS 
lE-OS 
E-W 
IE-06 
1 E.06 
,E-08 
IE-OS 
,E-06 

IE-OB 
lE-05 
1 E-06 
IE-OB 

IE-OB 
IE-06 
1 E-08 
1 E-06 
IE-W 
1 E-08 

70 
70 
70 
70 

:: 
70 
70 
70 
70 

:: 
70 
70 

70 
70 
70 

70 
70 
70 
70 
70 
70 

:: 
70 
70 
70 
70 

3.OE-10 
&4E-08 
3.5E-03 
1 .BE-08 

2.5E-08 
J.QE-09 
9.1508 
5.05IO 
8.6E-08 

2.3E-10 
3.5E-09 
8.3E-10 

5.7E-IO 
9.8E-10 
,.5E-03 
5.2E-O-S 
B.,E-08 
2.8E-07 
3.2E-07 
1.5E-06 
lLBE-04 
2.SE-04 
3.4E-OS 
ZOE-OS 
1.9&06 
5.4E-08 
4.0E-08 
6.3G08 

l.lE-05 

5.21-02 
O.OE*OO 
O.OE+w 

O.OEtW 
,.4E-02 
1.6E+ol 
3.4E-01 
O.OE+OO 
2.4E-0, 

O.OE+OD 
3.4E-01 
O.OE+w 
O.OE*W 
l.JE+OO 
O.OE+w 
O.OE+OO 
4.3E+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+Oo 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 

O.OE+W 

l.SE-I, 
o.omw 
O.OE+w 

O.OE+W 
3,5E-10 
8.3E-08 
3.IE-08 
O.OEIW 

Z.lE-OS 
O.OE+W 
1.2E-OS 
O.OE*W 
O.oE+W 
1.3E-09 
O.OEIW 
O.OE+W 
2.8B07 
O.OE+OO 
O.OE+W 
O.OE*OO 
O.OE+W 
O.OE+w 
O.OE+W 
o.oE*w 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OE+OO 

3YrJrm= 

7.OE-IO 
2.OE-07 
8.1 E-08 
3.8b08 
S.BE-08 
8.2E-09 
2.1E-07 
1.2E-08 
Z.OE-07 
5.3E-10 
8.1509 
1.9E-09 
1 .JE-08 
2.3~~00 
3.4E-03 
,.2E-05 
,.4E-07 
&BE-07 
7.4E-07 

3SE-OS 
2.1E-03 
B.OE-04 
8.0~.06 

l .ZE-07 
4.5E-OS 
¶.3E-07 
l.lE-07 
,.5E-05 
2.SE-OS 

25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 

25550 

25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 

25550 _ Ll”C 

OTAL 



SEDIMEN? DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 35, 

REMEDIAL IMlESTlGATlON CT@0303 
MCB CAMP LEJEVNE. NORTH CAROLINA 
CURRENT AN0 FVIURE RESIDENTIAL AWLT 

lnlake (mglkpday) = C’CF*SA’AF ‘Ah’ EF’ EDIBW’ ATc or ATnc’ DY 

Where: 
c = conlaminanl conce”tnlion I” lOi, (rnpne, 
CF = conversion faclor (k9hn9) 
SA = exposed sld” sutiace area (cm2, 
AF = s&men, to shn adhwence factor (mglcm2) 

Abs = fraction abswbed (unilless) (contarninar,! specific) 
EF = exposure Cequency (aven,s,yr) 
ED q evpxwe dunlion (years) 

BW = body weight (kg) 
ATc = avera9ing lime for carcl”o9en (yr) 
ATnc = svsmging lime for mmcnrci”o9e” (yr) 
DY = day per year (daylyr) 
CSF = cancer slope factor (mglk9-day>, 

RID = reference dose (m&-day) 

INPUfS 

i.OOE-06 
5BW 

1 
Specific 

45 

30 
70 
70 
30 

385 
Specific 
Sp*cific 

iLGiGGz 
Rirk 

Persenl 
arcinogcrd 

Ritk 

==-m== 
Factor 

1%) 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.0, 

0.01 
0.01 

O.Wl 

0.001 
O.Wl 

O.Wl 
0.001 
O.Wl 
O.Wl 
O.WI 
0.041 
O.W, 
O.Wl 
0.001 
0.001 

0.001 
O.Wl 

6.5602 
O.OE+w 
O.OE+w 
O.OE+OO 
2.8E-02 
,.zE+o, 
0.8.501 
O.OE+OO 
4.8E-01 
O.OE+OO 
&BE-0, 

O.OE+OO 
O.OE+W 
2.6E1W 
O.OE+w 

O.OE+w 
2.1 E+Ol 
O.oE+W 
O.OE+OO 
O.OElW 

O.OE+OO 
O.OE+w 
O.OE+W 
O.OE+w 
O.OE+W 

O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 

=lGx- 
lmcarciiwgs~ 

Risk 

0% 

0% 
0% 
0% 
0% 
4% 

0% 
0% 
0% 
0% 

0% 
0% 
0% 
1% 

21% 
I% 
0% 
4% 
0% 
1% 

41% 
0% 
0% 
2% 
1% 
0% 
9% 
I,% 

ou 

4.lE-IO 

l.lE-07 
4.7E-09 
2.2C08 
3.4E-08 
5.3E-09 

i .ZE-07 
6.7E-10 
1.2E-07 
3.lE-IO 
4.7809 
1 .I E-09 
7..3E-10 
,.3E-09 
2.OE-04 
,.OE-07 
8.3E-09 
3.lIE-08 
4.3E-OB 

2.OE-07 
1.2E-04 
3.5E-05 
4.6E-07 
6.7E.00 
2.6E-07 
7.3E-09 
&SE-09 
8.5E-07 
1.4s06 

D-n.2 
(m&-day) 

&OE-03 
4.OE-01 
ISE-01 
5.OE-02 
I BE-02 
2.5B05 
O.OEIW 
,.5E-04 

O.OE+W 
J.OE-03 
2.5E-04 

,.5E-04 
1.5E-04 
3.OE-05 
Z.OE-0, 

1.4E-02 
I .OE-03 
2.OE-04 
I .ZE-OZ 
&OE-03 
B.OE-02 

O.OE+W 
2.8E-02 
E.OE-05 
4.OE.03 

l.OE-03 
I .6E-05 
1.4E-03 
B.OE-02 

I 
1 
1 
1 
1 

1 
I 
1 
I 
1 
1 

I 
1 
1 
I 

1 

: 
I 
1 
1 
1 
1 

: 

: 
I 

1 

45 
45 
45 
45 
45 

45 
45 
45 
45 
45 
45 
45 

45 
45 
45 

45 
45 

45 
45 
45 
45 
45 
45 
45 
45 
45 
45 

45 

h 

30 
30 
30 
30 
30 
30 
30 
JO 
30 
30 
30 
30 

30 
30 
30 

30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 

30 

25550 

25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

10950 

10950 
10950 
10954 
10954 

I E-06 
1 E-06 
1 E-06 
1 E-06 
I E-00 

I E-06 
I E-03 
IE-06 
IE-06 
IE-06 
1 E-06 

IE-06 
I E-06 
IE-08 
IE-06 

1 E-06 
IE-06 
I E-06 
IE-06 
,E-06 
IE-06 
,E-06 
IE-06 
IE-06 
IE-08 
I E-06 

lE-06 
I E-06 
I E-06 

o.w4 
1.110 
0.046 
0.218 
0.328 
0.052 
I.2W 
o.w7 
1.140 
o.w.3 
0.046 

0.01 I 
0.008 
0.013 

,9389.170 

58.510 
0.810 
3.750 
4.2W 
19.880 

IlWI.090 

3422.980 
45.170 
o.wo 

25 810 
0.710 
0.650 

83.120 
14o.OW 

5800 
5800 
5800 
58W 
5800 

5800 
58W 
5.9W 
5800 
5wo 
5800 

5800 
5800 
58W 
5800 

5BW 
58W 
5800 
5BW 
5800 
5800 

5800 
58W 
58W 
5800 

5800 
5800 
5BW 
5BW 

70 

70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 

Fi 
70 
70 

,.8E-IO 
4.9C08 
Z.OE-09 
0.5E-08 
,.4E-08 
2.3E-09 
5.3E-08 
2.BE-10 
5.OE-08 
l.JE-10 
2.OE-09 

4.8E-10 
3,3E-IO 
5.7E-10 
&SE-05 

3.OE-07 
J.SE-09 
l.BE-oB 
1.8E-08 
8.7E-08 
5.1E-05 
,.5E-05 
2.OE-07 
2.8B09 
l.lE-07 

3.IE-09 
Z.BE-09 
3.6&07 
&lE-07 

l.lE-11 
O.OE+W 
O.OE+OO 
O.OE+W 
4.0s10 
7.3E-08 
3.6~.08 

O.OEtOO 
2.4608 
O.OE+w 
I .4E-09 

O.OE+W 
O.OEtW 
l.JE-09 
O.OE+OO 
O.OE+W 
7.6E-0.9 
o.OE+w 
O.OE*W 
o.OE+W 

O.OE+OO 
O.OE+W 
O.OE+W 
o.oE+w 
O.oE+W 

O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+W 

0% 

9% 
0% 
0% 

3”,“% 
,7% 
0% 

11% 
0% 
1% 
0% 
0% 
1% 
0% 
0% 

38% 
0% 
0% 
0% 

0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

‘L, 

5.,E-08 

2.8807 
J.IE-08 
4.5E-07 
3.4E.00 
2.1 E-04 
O.OE+W 
4.5E-06 
O.OE+W 
1 .OE-O7 

l.OE-05 
7.5E-08 
5.2E-06 
4.4E-05 
9.9E-04 

5.OE-05 
8.3E-06 
1.9E-04 
3.6E-05 
2.5E-05 

2.OE-03 
O.OEtW 
1 BE-05 
,.,E-04 

8.8E-05 
7.3E-06 
4.1E-04 
E.lE-04 
2.4E-05 

I0950 
10950 
10950 
I0950 
10950 
10950 
10950 
10950 
IW50 
10950 
10950 

10950 

25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 

25550 

lOSO 
I0950 
10950 
I0950 
10950 
10950 
10950 
10950 
10950 
I0950 



CURRENT/FUTURE FISHERMAN 



SVAFACE WATER lNGESTlON EXPOSURE A5SESSMEN-r 
OPERABLE “NIT NO. 6 (SITE 36, 
REMEDIAL lWE5TlGAT,ON CT00303 

MCB CAMP LEJEUNE. NORTH CAROLINA 
FWERWN 

WlEW INPllT 
Cw = conlaminant concenlralion In surface waler Cm@) 
It3 = ingestion *ate (Literlhour) 0.005 

ET = exposure time (hours/event) 2.6 
EF = exposure frequency (WerAslyr, 48 
ED = exposure duration (yrs) 30 
BW = body weight (k9) 70 
ATc = averaging time for carcinopen (yr) 70 
ATnc = averaping time for rwncarcinooen (yr) 30 
DY = days per year (days) 365 

CSF = cwxer slope tactor (mglkvdaykl specific 

RtD = reference dose (“,9,%pday) SPWiflC 

TGPC Colxe”,ralion cm,a.c, Ex,msure Exposure Exposwe Body Average Cart Cancer Slope C arcl”0gemc Percent Averqnghme Noncarc Retcrence N oncarclnogenc Percent 
@WV tta,c lime Frequency Duration wetgh4 care lime DOOS Factor Risk Carcincqenlc Nowarc. Dose rme Risk 

mw (tr~le”ect, ( event*r, tvears, ( kg, ( days) h!&-day) @akedaybl 
Noncarcinogenic 

Risk iyears) @w&day) (mplkpday) tusk 

1.2.Oichloroelhene (totalj O.W6 0.005 2.6 48 30 70 25559 6.1E-08 O.OOE+OO O.OE+W 0% 10950 ,.4E-07 O.WE-03 1 .BE-05 1% 
Antimony 0.004 0.005 2.9 48 30 70 25550 4.1E-09 OBOE+00 O.OEIW 0% 1W50 9,5E-09 4.OOE-04 2.4~.04 10% 
BUi”Cll 0.032 O.W5 2.6 49 30 70 25550 3.4E-07 O.WEtw O.OEtW 0% 10950 7.9B07 7.WE-02 l.lE-05 0% 
IhO” 3.990 o.cQ5 2.0 49 30 70 25550 4.2E-05 O.WE+W O.OE+W 0% 10950 9.7b05 3.WE-01 3.2E-04 14% 
Manganese (waler, 0.128 0.w5 2.6 48 30 70 25550 , .JE-08 o.WE+W O.OE+W 0% 10950 J.lE-06 ,.4OE-01 2.2b05 1% 



SURFACE WATER DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO.6 (SITE 36, 
REMEDIAL INVESTIGATION . CT@0303 
MC8 CAMP LWEUNE. NORM CAROLINA 
FISHERMAN 

CW : con!atinanl conceriiralion in waler (II@) 
SA = sldn wface availat& ior co&act (cm2) 
PC = conlsminanf specific dermal perm&Hy (crmhr) 

ET = exposure lime (hwslday) 
EF = exposure frequency (dayslyr) 
ED = exposure dwalion (years) 
CF = volumetric conversion faclw for waler (lWerfl000 c 
BW = body weight (kg) 
ATo = averaging lime for carcinogen (yr) 
ATno = nvenging Lime for noncarcinogen (yr) 
DY = davr per “ear fdavs) 
CSF = c&ripe iado,; (mglkgdaybl 
RfD = reference dose (mg,Ipday) 

58W 
specific 

2.6 
48 
243 

0.001 
70 
70 
30 

365 
SpdlC 

Specific 

EOPC Cmedntio” Sudace Demal Ez.qorve Eqwx-we Exposwa “ohlm 0 d Avenglmg Cars Dermal Ad just. Carcinogenic Percen, A “Wag* Noncarc DermdA@& Noncrm. Perccnl 
C~hlO@.$~ Area Pemlesbiwy lime Frequency Duillic,, Cwwe,s(on wz& care lime Doss s!Qppe Risk Carclnogcm’c Nmsarc lime Dose Reference Risk 

@WV tcm2) mfi-4 (hwrslday, Waysfyr) (years, (Um3) om Ways) 
Noncarcinogeti~ 

OWWW, FtXlW Rink (days) OWQP~Y) Dose Risk 
(mglkgday>l (mglkg-day) 

f.2~LXcf4aroc,hene (t&d) 0.006 58W 1 .OE-02 2.6 48 30 0.001 70 25550 7.lE.0, O.WEIW O.OE+W 0% 10950 1.7&08 7.2OE.03 2.3E-04 2% 
Wimany O.W4 5BW l.OE-03 2.6 48 30 O.W, 70 25550 4.7E-08 O.WE+W O.OE+OO 0% 10950 l.lE-07 .WOE-05 1.4E-03 10% 
Elafium 0.032 5800 1 .OE-03 2.6 48 30 0.00, 70 25550 3.8E-07 O.WE+OO O.OE+M) 0% IO@50 9.21-07 1.4OE-02 &SE-05 0% 
IrOn 3.990 58W l.OE-03 2.6 48 30 O.W, 70 25550 4.8E-OS O.WE+OO O.OE+OO 0% 10950 f.,E-04 6.OOE-02 I .9803 14% 
h4snpanese (waler) 0.126 5BW 1 .OE-03 2.8 48 30 O.W, 70 25550 1 .E.E-06 O.wE+w O.OE+w 0% 10954 3.BE-06 2.8OE-02 1 x-04 1% 
t.44,ybde”“m 0.065 58W 1 OE-03 2.6 30 O.W, 25550 7.gC07 0 OOE+W O.OE+W 0% 10950 1.8E-06 1.OOEO3 1.8E-03 14% 
Vanadium 0.387 58W l.OE-03 2.6 30 O.W, 25550 4.7E-06 O.OOE+OO O.OE+W 0% 
mAL 

10950 l.lE-05 ,.4OE-03 7.8E-03 59% 
O.OE+W - 



SEDIMENT INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTQO303 

‘) 

MCEt CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN 

lnlske from ingestion of sedimenl is cakutaled 8s follow.: 

lnlake (m@pday) = C * IR * CF * EF * ED/ SW ’ ATC or ATnc * DY 

Risk = Inlake * CSF orrl?fD 

WlWe: 
C = contaminant concentration in sediment (mmg) 
CF = conversion for kg to mg  
EF = exposure frsquency (days&r) 
ED = exposwe dwatlon(yr) 
tR = soil ingestion rate (mglday) 
EW = body weight (kg) 
ATc = averaging time for carcinogen (ye) 
ATnc = averaging time for noncarcinogen (y?) 
DY = days per year (dayslye@ 
CSF = cancer slope factor (mglkpdaytl 
RID = reference dose (“-@@day) 

tNPUTS 

1 E-06 
48 
30 

loo 
70 
70 
30 

365 
Specific 
spzctnc 

TzifFzE 
Dwatim 

(Yo 

:onvers 
Factor 

(Wwl 

‘B;;dL- 
Wdghl 

(kg) 

Care rrcinogeni 
Risk 

PeRenl 
:arcinogeni 

Risk 

TGr 
lonearc T im 

(dw) 

r\veragi 
:arc Ttn 
(days) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

5.2OE.02 
O.WE*W 
O.WE*W 
O.Wt+OO 
1.4OE-02 
1.60EtOl 
3.4OE-01 
O.WE*W 
2.4OE-01 
O.WE+W 
3.4OE-01 

O.WE*OO 
O.OOE+W 
l.ME+OO 
o.oaE+oo 
o.ooE*oo 
430E+W 
O.WE*OO 
O.WE+W 
O.WE+W 
O.WE*W 
O.OOE+W 
O.WE+W 
O.WE+Ob 
O.WE+W 
O.WE*W 
O.WE+OO 
O.WE+OO 
o.wE+oo 

Exposue 
Frequelxy 
(‘Jw’W 

4.9 
4a 
48 
48 
4.5 
4a 
46 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
46 
48 
48 
40 
48 
4a 
48 
48 
46 

==-2FL= 

Noncarc 
Dose 

fw@War 

7.5E-10 
2.1E-07 
8.6E-09 
4.lE-08 
6.2E-08 
9.8E-09 
2.3E-07 
1.2E-09 
2.1E-07 
5.6E-10 
8.6E-09 
2.1E.09 
1.4E-09 
2.4E.09 
3.6E.03 
1.3E.05 
l .SE-07 
7,OE-07 
7.9E-07 
3.7E-06 
2.2E-03 
6.4E-04 
8.5E-06 
l .ZE-07 
4.8E-06 
1.3E-07 
1.2E-07 
1.6E-05 
2.6E-05 

loncarcinogcn 
Risk 

Percent 
Noncarclnogedt 

Risk @aWd 

TetracNoroethcnc 30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

100 
loo 
1w 
IW 
IW 
loo 
IW 
1w 
1W 
loo 
loo 
1W 
100 
loo 
loo 
loo 
loo 
IW 
loo 
loo 
IW 
loo 
100 

E 
IW 
100 
loo 

1w 

1 E-06 
1 E-06 
1 E-06 
IE-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
lE-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
IE-06 
1 E-06 
1 E-06 
1 E-06 
IE-06 
lE-06 
IE-06 
lE-06 
lE-06 
IE-06 
IE-06 
lE-06 
1 E-06 
IE-06 
lE-06 
lE-06 

70 
70 
70 
70 
70 
70 
70 
70 

:: 
70 
70 

:: 
70 

:: 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

_70 

7.5E-0.3 
2.6E-07 
2.9E-08 
4.lE-07 
3,lE-06 
2.OE-04 

O.OE+W 
4.lE-06 
o.ott+w 
9.4E-08 
1.7E-05 
6.9E-06 
4.6B06 
4.1E-05 
3.6P03 
1 BE-04 
3.OE-05 
7.OE-04 
1.3E-05 
9.3E-05 
7.3B03 
O.OE*OO 
6.1E-05 
4.lE-04 
2.4E-04 
2.7805 

o.w4 
1.110 
0.046 
0.218 
0.328 
0.052 
1.2w 
0.007 
1.140 
0.003 
0.046 
0.011 
0.008 
0.013 

19389.170 
68 510 
0.810 
3.750 
4.200 

19.880 
,166, 090 
3422.990 
45.170 
0 660 

25.810 
0.710 
0.650 

83.120 
140.000 

3.2E-1C 
&9E-O$ 
3.7E-08 
1.8E-o(1 
2.6E-08 
4.2E-09 
9.7808 
5.3E-IO 
9.2E-08 
2.4E-10 
3.7E-W 
&9E-10 
6.lE-10 
I.OE-09 
1.6E-03 
5.5E-06 
6.5E-08 
3.oE-07 
3.4E-07 
1.6E-06 
9.4E-04 
2.6B04 
3.6B06 
5.38-08 
Z.lE-65 
5.7808 
5.2E-08 
6.7E-05 
l.lE-05 

1.7E-11 
O.OE+W 
O.OE+W 
O.OE+W 
3.7E-10 
6.7E-0.5 
3.3E-08 
O.OE+W 
2.2E-08 
O.OE*W 
1.3E-09 

O.OE+W 
O.OE+W 
1.4E-09 

O.OE*W 
O.OE+W 
2.8E-07 
O.OE*W 
O.OE+W 
O.OEIW 
O.OElW 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE+W 

=a7lEm= 

0% 
0% 
0% 
0% 
0% 

17% 
8% 
0% 
5% 
0% 
0% 
0% 

E 
0% 
0% 

69% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

Liz.- 

l.WE-02 
B.OOE-01 
3.OOE-01 
l.WE-01 
2.WE-02 
5.WE-05 

O.WE*W 
3 WE-04 
O.WE+W 
6.00E-03 
5.WE-04 
J.OOE-04 
3.wE-04 
6.OOE-05 
l.WE*W 
7.WE-02 
5.WE-03 
l.OOE-03 
6.00E-02 
4.WE-02 
3.WE-01 
O.OOE*W 
1.40E.01 
3.WE-04 
2.00E-02 
5.WE-03 
6.00E.05 
7.WE.03 
3 OOE-01 

I 4.4’-DDT 
End,,” ketone 
Endiin atdehyde 
alphaChtordane 
Ahinum 
ENlum 
t3e@r” 
Cadnitml (SC40 
Coball 
copper 
,ron 
Lead 
Marlganere (Soill 
h4erclny 
Nickel 
Sekdlkll 

I Thaliw, 
Vanadiwn -. 



SEOlMENT OERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE “NIT NO 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MC6 CAM,= LEJEUNE, NORTH CAROLINA 
FISHERMAN 

The inlaks from demwl conlacl lo sedimenl is calwiled as folom: 

Intake (m&pday) = C * CF * SA * AF ’ Abs ’ EF ’ EO/BW ’ ATc or ATnc ’ DY 

Risk = Inlake * CSF OF lRfD 

Where: 
C = contaminanl concenlralion in soil (mgng) 
CF = conversion faclor (kg@) 
SA = exposed sldn swface area (cm2) 
AF = sedimenl lo sldn adherence fsclor tmolcml) 
Abs q frackon absorbed (unilless) (co&n&l $ectlic) 
EF = exposure frequency (events&r) 
ED = expsoswe &ration (years) 
BW q bodywelgM (kg) 
ATc = averaging lime for carcinogen (yr) 
ATnc = averaging lime fw noncarcinogen (ye) 

INPUTS 

l.WE.06 
5600 

SQecin: 
48 
30 
70 
70 
30 

365 
specinc 
SQecinc 

DY = day per year (dayM) 
CSF = cancer slope factor (m&pdaytl 
R,D = reference &se (m@day) 

?iEG 

Jwatior 

(F) 

30 
30 
30 
30 

ii 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

Eg 
(kg) 

- 
owm 

0.004 
1.110 
0.046 
0.218 
0.328 
0.052 
I.200 
O.W7 
1.140 
0.003 
0.046 
0.011 
0.000 
0.013 

19389.170 
68.510 
0 610 
3.750 
4.200 

19 880 
11661.090 
3422.990 

45.170 
0.660 

25.810 
0.710 
0.650 

63.120 
140 000 

z 
Cam Time 

(days) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

1.9E-IO 
5,2E-M) 
2.1~.09 
1 .OE-08 
1.5E-Oa 
2.4E.09 
5.6E-08 
3.lE-10 
5.3E-oB 
1.4EIO 
2.1&09 
5.lE-IO 
3.5E.10 
6.lE-10 
9.lE-05 
3.2E-07 
3.E.09 
1 .BE-OB 
2.OE-08 
9.3E-08 
5.4P05 
1.6E-05 
2.1 E-07 
3.1 E-09 
l.2E-07 
3.3509 
3.0609 
3.9E-07 
6.5E-07 

6.5OE-02 
O.WE+W 
O.WE+W 
O.WE+w 
2.6OE-02 
3.20E*Ol 
6.6OE-01 
O.WE+OO 
4.aOE-01 
O.WE+W 
6.8OE.01 
O.OOE+W 
O.WE+W 
2.6MtC.Z 
o.wtG+w 
O.WE+W 
2.15E*Ol 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+OO 
O.WE+W 
O.WE*W 
O.WE+W 
O.WEtW 
O.WE+OO 
O.WE+W 

=i-zzT 
:~XkXlpZ”!l 

Risk 

0% 
0% 
0% 
0% 
WA 
34% 
17% 
0% 
11% 
0% 
1% 
0% 
0% 
1% 
0% 
OK 

36% 
CWD 
0% 
0% 
0% 
0% 
OOA 
0% 
0% 
0% 
0% 

4.4E-IO 
l.ZE-07 
5.OE-09 
2.4E-08 
3.6E-08 
5.7809 
1 .BE-07 
7.2E-10 
l .ZE-07 
3.3E-10 
5.OE.09 
1.2E-09 
a.3E-10 
1.4E-W 
2.lE-04 
7.56-07 
8.86-09 
4.1E-08 
4.6E-08 
2.2E-07 
1.3E-04 
3.7E-05 
4.9E-07 
7.2E-09 
2.aE-07 
7.7E-09 
7.lE-09 
9.lE-07 
1.5E.06 

6.WE-03 
4.WE-01 
1.5oE-01 
5.WE-02 
l.WE-02 
2.50805 
O.WE+W 
l.WE-04 
O.OOE+OO 
3.WE.03 
2.50E.04 
l.SOE-04 
1.5OE-04 
3.OrrE.05 
2.OOE-01 
1.4OE-02 
l.WE-03 
2.WE-04 
1 .ZOE-02 
a.OOE-03 
6.OOE-02 
O.OOE+00 
Z.aOE-02 
6.WE-05 
4.WE-03 
l.WE-03 
ISOE-05 
1.40E.03 
6 WE-02 

0% 
0% 
0% 
0% 
0% 
4% 
0% 
0% 
0% 
0% 
OIA 
0% 
0% 
1% 

21% 
1% 
0% 
4% 
0% 
1% 

41% 
OOA 
OJ( 
2% 
1% 
0% 
9% 

13% 
A 

5.4E-08 
3.OE-07 
3.3E-o-08 
4.8507 
3.6E-06 
2.3E-04 

O.OE+W 
4.aE-06 
O.OE+W 
l.lE-07 
2.OE-05 
a.OE-06 
5.5E.06 
4.78-05 
l.lE-03 
5.3E-05 
aBE-06 
Z.OE-04 
3.aE-06 
2.7E-05 
Z.lE-03 
O.OE* 00 
l.BE-05 
1.2E-04 
7.OE-05 
7.7E-06 
4.4E-04 
6.5E-04 
2 5E-05 

COllVWSlO” 
FadOr 
h’w) 

1.2E-11 
O.OE+W 
O.OE+W 
O.OE+W 
4.3E-10 
7.aE-08 
3.8E-08 
O.OE*OO 
2.6E-M) 
o.omw 
1.5E-09 

O.OE*W 
O.OE+W 
1.6E-09 
O.OE*W 
0 OE*W 
a.lE-08 
o.cE+w 
O.OE+OO 
O.OE+W 
O.OE*OO 
O.OE+OO 
O.OEtW 
O.OEtW 
O.OE*w 
O.OE+ 00 
O.OE+W 
O.O!3W 
O.OE*W 

x 

1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

: 
1 
1 
1 
1 
1 

1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

O.Wl 
0.001 
O.Wl 
0.001 
0.001 
0.001 
O.Wl 
O.Wl 
0.001 
O.Wl 
0.001 
0.001 
0.001 
0.001 
O.Wl - 

48 
48 
46 
4a 
40 
46 
46 
48 
46 
48 
4s 
40 
46 
40 
48 
40 
4a 
46 
4a 
46 
48 
4a 
48 
46 
4a 
4a 
48 
48 

-?L- 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

:: 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

1 E-06 
1 E-06 
IE-06 
IE-06 
1 E-06 
lE-06 
IE-06 
1 E-06 
1 E-06 
IE.06 
1 E-06 
IE-06 
1 E-06 
IE-06 
1 E-06 
1 E-06 
IE-06 
lE-06 
IE-06 
1 E-06 
1 E-06 
1 E-06 
IE-06 
IE-06 
1 E-06 
1 E-06 
1 E-06 
lE-06 
1 E-06 

5800 
5600 
5800 
5aw 
SBW 
5800 
5800 
5800 
5aW 
5800 
SBW 
5aw 
5600 
MOO 
5800 
5800 
5&W 
5600 
5800 
5800 
5aw 
5800 
5800 
5000 
5800 
5800 
5aw 
5aOO 
56W 

Telrachloroelhene 
Diethybhlhalale 
An!hracene 
Di-c-bmhahle 
Bk.(2-c,hyhexyl)pMhalale 
Dkldlkl 
4,4’.DDE 
El-&in 
4,4’-DOD 
Endostian sulfate 
4.4’.DDT 
Enddn kelone 
Enddn aldehyds 
atphaChlorda”e 
/LLmirum 
Baliwn 
Bqilium 
cadrNm (Soil) 
Cobal 
COpper 
Iran 
Lead 
Manganese (SOlI) 
MCKuty 
Nickel 
S&niU”l 
ThaMum 



FISH INGESTION EXPOSURE ASSESSMENT 
OU NO.6 SITE 36 
REMEDIAL INVESTIGATION CTO.0303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN 

Intake (mglkg-day) = CF * IR ’ FI ’ EF * EOlBW * ATc or ATnc * OY 

Risk = Intake * CSF or /RfO 

Where: INPUTS 
CF = coniammani conceniraiion in iish (mgiigj 
IR = adult ingestion rate (kg/meal) 
FI = fraction ingested from contaminated source (witless) 
EF = adult exposure frequency (mealslyr) 
ED = adult exposure duration (years) 
BW = adult body weight (kg) 
ATc = averaging time for carcinogen (years) 
ATnc = averaging time for noncarcinogen (years) 
OY = days per year (days/yr) 

0.284 
1 

40 
30 
70 
70 
30 

365 

COPC 

I= 
m 
:requency 
(mealsfyr) 

Adult 

- 
-racbor 
lgestiol 

w 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

48 
48 
4.3 
46 
46 

:: 
40 
48 
46 
46 
48 
46 
40 
48 
48 
48 
46 
4.3 
48 
40 

zq- 
Weigh1 

(kg1 
Adult 

4veragt 
:arc Tin 
k-M) 

Cart Slope 
Dose Factor 

nglkg-da! mg/kg-day): 
Adult 

25550 1 .gE-06 l.BE+W 
25550 1.3E-06 1.3E+OO 
25550 9.8E-07 4.5E+OLI 
25550 1.5E.06 1.7E+Ol 
25550 8.9E-07 g.lE+OO 
25550 5.7E.06 1.6E+ol 
25550 7.7E-05 3.4E-01 
25550 3.5E-06 O.OE+OO 
25550 2.6E-05 2.4E.01 
25550 3.4E.06 3.4E.01 
25550 5.4E.D6 1.3E+OO 
25550 2.3E-04 1.5rz+w 
25550 3.9E.05 O.OE+OO 
25550 4.6E.04 O.OE+OO 
25550 7.5804 O.OE+OO 
25550 l.lE-02 O.OE+CQ 
25550 2.3E.04 O.OE+OO 
25550 2.5E.04 O.OE+CO 
25559 3.2E-04 O.OE+OO 
25550 2.6E.04 O.OE+OO 

9.6E-03 O.OE+W m- 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

:i 
70 
70 
70 
70 
70 
70 
70 

)arcinogeni 
Risk 

Adult 

T?zzzE 
00X 

:mglkg-day 

gamma-BHC (Lindane 

Concentration 

(wk% 

0.008 
0.006 
0.004 
0.007 
0.004 
0.025 
0.336 
0.015 
0.121 
0.015 
0.024 
1.027 
0.170 
2.CQ4 
3.295 

47.300 
1.003 
1.076 
1.420 
1.246 

42.037 

Ingestion 
Rate 

(kg/meal) 
Adult 

0.264 
0.284 
0.264 
0.284 
0.284 
0.284 
0.264 
0.284 
0.284 
0.284 
0.284 
0.264 
0.264 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 

-Noncarc 
Dose 

@wkwW 
Adult 

4.4E-06 
2.9E-06 
2.3E-06 
3SE-06 

.2.lE-65 
1.3E-05 
l .BE-04 
8.lE.06 
6.5E-05 
8.OE-06 
1.3E-05 
5.5E-04 
9.1 E-05 
l.lE-03 
1.6E-03 
2.5E-02 
5.4E-04 
5.7804 
7.6E-04 
6.6E-04 
2.2E.02 

Poncarcuwge 
Risk 
Adult 

Percent 
Carcinogenic 

Risk 
Adult 

A% 
1% 
5% 
2% 

17% 
5% 
0% 
1% 
0% 
1% 

67% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

Average 
Uoncarc Timr 

(Ws) 

Percent 
loncarcinogeni 

Risk 
Adult 

O.OE+OO 
3.OE-04 
5.OE-04 
3.OE-05 
1.3E.05 
5.OE-05 

O.OE+OO 
3.OE-04 

O.OE+OO 
5.OE-04 
6.OE-05 
3.OE.04 
1 .OE-03 
5.OE-03 
4.OE-02 
3.OE-01 
3.OE.04 
5.OE-03 
5.OE-03 
7.OE-03 
3.OE.01 

3.4E.06 
1.6E.06 
4.4E.06 
2.6E.05 
&lE-06 
9.1 E-05 
2.6E-05 
O.OE+OO 
6.7E-06 
1.2E-06 
7.OE-06 
3.5E-04 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+GQ 
O.OE+OO 

=?irmn- 

O.OE+OO 
B.8E-03 
4.6E.03 
1.2E-01 
1.6E-01 
2.7E.01 

O.OE+OO 
2.7E-02 
O.OE+OO 
1 BE-02 
2.lE-01 
IBE+ 
B.lE-02 
2.1 E-01 
4.4E-02 
.%.4E-02 
1.8E+oo 
l.lE-01 
1.5E-01 
B.5E.02 
7SE-02 



CRAB INGESTION EXPOSURE ASSESSMENT 
OU NO.6 SITE 36 
REMEDIAL INVESTIGATION CTO-0303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FISHERMAN 

Intake (mglkg-day) = CF * IR l FI l EF * EDlBW * ATc or ATnc * DY 
Risk = Intake * CSF or /RID 

Where: INPUTS 
CF = contaminant concentration in crab (mglkg) 
IR = adult ingestion rate (kg/meal) 0.284 
FI = fraction ingested from contaminated source (unitless) 1 
EF = adult exposure frequency (meals/yr) 46 
ED = adult exposure duration (years) 
BW = adult bodv weioht Ika) 
ATc = averagin~timefor&nogen (years) 
ATnc = averaging time for noncarcinogen (years) 
DY = days per year (days/yr) 

70 
30 

gamma-BHC (Lindana 

Concentration 
Carcinogen 

OWW 

o.cn89 
0.0038 
0.0026 
0.0923 
0.0094 
0.101 
0.049 

0.0037 
1.4 
0.8 

27.5 
0.61 
0.8 
130 

Ingestion 
Rate 

(kg/meal) 
Adult 

0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 
0.284 

- 
-racbon 
ngestior 

w 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

?5gizcz 
Frequent) 
(mealslyr) 

Adult 

48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 _ 

E =F= 
)uratior Weight 
(Yea@ (kg) 
&I& m  

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

iGz& 
:arc T im 
(days) 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

Cart 
Dose 

mgikg-day 
Adult 

Z.OE-06 
8.2E.07 
5.9E.07 
5.3E-07 
2.1E.06 
2.3E.05 
l.lE-05 
8.5E-07 
3.2D04 
1.8E-04 
6.3E-03 
1.4E-04 
1.8E.04 

-3.OE.02 

Slope 
Factor 

nglkg-day)-1 

1.8E+OO 
1.3E+OO 
4.5E+OO 
1.7E+Ol 
1.6E+ol 
3.4E-01 
2.4E.01 
1.3E+OO 
1.5E+OO 
O.OE+oO 
O.OE+OO 
O.OE+GU 
0.0E+00 
O.OE+OO 

Risk 
Adult 

- 

3.7E-06 
l.lE-08 
2.7E.08 
8.9E-08 
3.4E.05 
7.9E-06 
2.7E-06 
l.lE-06 
4.8E.04 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+w 
5.4E.04 

7fizEF 
Dose 

:mglkg-day) 
Adult 

4.7E-06 
1.9E-06 
1.4E-06 
l .ZE-06 
5.OE-06 
5.4E.05 
2.6E-05 
2.OE.06 
7.5E-04 
4.3Ee04 
1.5E-02 
3.3E-04 
4.3E.04 
6.9E-02 

r!EcizE 
Dose 

mg/kg-day) 

O.OE+OO 
3.OE-04 
5.OE-04 
3.OE-05 
5.OE-05 
O.OE+OO 
O.OE+OO 
B.OE-05 
3.OE-04 
1 .OE-03 
4.OE-02 

O.OE+OO 
5.0E.03 
3.OE-01 

Soncarcinogen 
Risk 

Adult 

O.OE+OO 
6.4E-03 
2.8E-03 
4.1E-02 
l.OE-01 

O.OE+OO 
O.OE+OO 
3.3E-02 
ZSE+OU 
4.3E-01 
3.7E-01 
O.OE+W 
8.5E-02 
2.3E-01 
3.8E+00 

Percent 
~oncarcinogeni~ 

Risk 
Adult 

0% 
0% 
0% 
1% 
3% 
0% 
0% 
1% 

66% 
11% 
10% 
0% 
2% 
6% 

c Ill 



CURRENT/FUTURE CONSTRUCTION WORKER 



SURFACE SOIL INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCB CAMP LEJEUNE. NORTH CAROLINA 
CURRENT CONSTRUCTION WORKER 

Intake from Ingestion of soil is calculated as follows: 

Intake (mglkg-day) = C * CF * EF * ED * IRIBW ’ ATc or ATnc * DY 

Risk = Intake * CSF or /RID 

Where. 
C = contaminant concentration In solI (mg/kg) 
CF = conversian for kg to mg  
EF = adult exposure frequency (da‘ys/yr) 
ED = adult exposure duration (yr) 
IR q adult soil ingestion rate (mg/day) 
BW = adult body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (days/year) 
CSF = cancer slope factor fmalka-davbl 

INPUTS 

IE-06 
90 

1 
460 

70 0, 
70 

1 
365 

SWCMC 
RfD q reference dose (mg/kg-&i) .’ specific 

alpha-Chlordane 

Fliizzx 
3arcinogen 

OWKf) 

0 218 
0:266 
0.262 
0.263 
0.228 
0.257 
0.004 
0.049 
0.440 
0.241 
0.014 
0.006 
0.291 
0.051 

5806.712 
3.373 
2.399 
0.713 
11.294 
98.217 

11299.7w 
110.524 
0.370 

EXpO.S”re 
Frequency 
WWyr) 

Adult 
90 
so 
9-l 
so 
90 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
80 
90 
so 
90 
90 

=E$zr 
Duration 

W) 
Adult 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

tFizi?E 
Factor 

Wmg) 

=Tir 
lE-06 
1 E-06 
(E-06 
IE-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
1 E-06 
IE-06 
1 E-06 
1 E-06 
lE-06 
1 E-06 
1 E-06 
IE-06 
IE-06 
IE-06 

s 
Rate 

mglday 
Adult 

480 
460 
480 
460 
480 
460 
480 
480 
480 

480 
460 

480 
480 
460 
480 
480 
460 
480 
480 
480 

w 
Neight 

(@I 
Adult 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

- 
\veragc 
arc T im 
(days) 

7!Em 
25550 
25550 
25550 
25550 
25560 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

=Ez= 
Dose 

mglkgld 
Adult 

3r!TEm 
6.4909 
6.3809 
6.4~~63 
5.5E-09 
6.2E-09 
l.lE-10 
1.2E-09 
l.lE-08 
5.8E-09 
3.4E-10 
1.6E-10 
7.OE-09 
1.2E-69 
1.4E-04 
8.2E-08 
5.8E-08 
1.7E-08 
2.7E-07 
2.4E-06 
2.7E-04 
2.7~~06 
8.9909 

7TL+oO 37t--68 
7.3E-01 4:7E-09 
7.3E-01 4.6E-09 
7.3E+OO 4.6E-08 

Percent 
Zarcinogenk 

Risk 
Adult 
12% 
1% 
1% 

15% 
13% 
1% 
1% 
6% 
1% 
1% 
0% 
0% 
17% 
3% 
0% 
0% 

28% 
0% 
0% 
0% 
0% 
0% 
0% 

Average 
&ancarc Tim, 

(dw4 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
385 

NOWZlK 
Dose 

(WWday) 
Adult 
.-. 

4.5E-07 
4.4G07 
4.4E-07 
3.9E.07 
4.3807 
7.5&03 
.3.2E-08 
7.4807 
4.lE-07 
2.4806 
l.lE-08 
4.9E-07 
6.6808 
9.8E-03 
5.7G06 
4.lE-06 
1.2E-06 
1.9E-05 
1.7E-04 
1.9E-02 
1.9E-04 
6.3807 

.-8TEw- 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
3.OE-05 
5.OE-05 
O.OEtOO 
5.OE-04 
6.OE-05 
S.OE-05 
O.OE+W 
2.OE.05 
l.OE+W 
4.OE-04 
3.OE-04 
l.OE-03 
5.OE-03 
4.OE-02 
3.OE-01 
O.OE+OO 
3.OE-04 

oncarcinogeni 
Risk 

Adult 

o.ot+w 
O.OE+W 
O.OEtW 
O.OE+W 
O.OE+W 
O.OE+W 
2.5E-04 
l.SE-03 

O.OE+W 
6.1 E-04 
4.OE-04 
i.BE-04 

O.OE+W 
4.3E-03 
S.BE-03 
1.4E-02 
1.4E-02 
1.2E-03 
3.8E-03 
4.2E-03 
6.4E-02 
O.OE+W 
2.lE-03 
1 2E 01 + 

=FEzir 
‘OIlCWdlog~ 

Risk 
Adult 

0% 
@% 
0% 
0% 
0% 
0% 
0% 
1% 
0% 
1% 
0% 
0% 
0% 
4% 
8% 
12% 
11% 
1% 
3% 
3% 

53% 
0% 
2% 



SURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTD-0303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
CURRENT CONSTRUCTION WORKER 

Dermal contact with soil is calculated as follows: 

intake (mg/kg-day) = C * CF * SA * AF * Abs * EF ’ EDlBW . ATc or ATnc ’ DY 

Risk = Intake * CSF 0, /RID 

Where: INPUTS 
C = contaminant concentration in soil (mg/kg) 
CF = conversion factor (kg/mg) 
SA q adult exposed skin surface area (cm2) 
AF = soil to skin adherence factor (malcm2) 
Abs = fraction absorbed (unitless)‘ - 

lE-06 
4300 

1 
Specnii 

90 
1 

70 
70 

1 
365 

specnk 
specirk 

EF = adult erposvre frequency (eventslyr) 
ED = adult exposure duration (years) 
SW q adult body weight (kg) 
ATc = averaging time for carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY q day per year (day/yr) 
CSF = cancer slope factor (mg/kg-daykl 
RID = reference dose (mg/kg-day) 

‘benzo(a,h)a”thracene 
de”o(l,Z.&cd)pyre”e 

- 
Carcinogen 

(m&f) 

=7rTm=- 
0.266 
0.262 
0.263 
0.228 
0.257 
0.004 
0.049 
0.440 
0.241 
o.ot4 
0.006 
0.291 
0.051 

5808.712 
3.379 
2 399 
0.713 
11.294 
98.217 

11299.700 
110.524 
0.370 

Co”verslon 
Factor 

(kg@4 

1 E-06 
1 E-06 
lE-06 
1 E-06 
1 E-06 
lE-06 
1 E-06 
1 E-06 
lE-06 
lE-06 
lE-06 
fE-06 
lE-06 
lE-06 
1 E-06 
lE-06 
lE-06 
lE-06 
lE-06 
IE-06 
lE-06 
lE-06 

SWfaCX 
Area 
(cm 
Adult 

4300 
4300 
43W 
43W 
4300 
4300 
4300 
43W 
4300 
4300 
4300 
43W 
4300 
4300 
4300 
4300 
4300 
4300 
43W 
4300 
4300 
43W 

a,lizzz 
FaCtOr 

mglcm2) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 1 

rEzG 
rbsorbe 

W) 

@ziF 
requm 
wentsly 
Adult 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 

rposun 
XIration 

(YW 
Adult 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-=v 
Weight 

!% 
16 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

EEigj? 
arc Tin 
(dw) 

Tm3f 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25560 
25550 
25550 
25560 
25550 
25550 

-7!z= 
Dose 

mglkgld 
Adult 

m  
5.aE-10 
5.7E-10 
5.7E-10 
4.9E-10 
5.6E-10 
9.6E-12 
l.lE-10 
9.5E-10 
5.2E-10 
3.OE-11 
1.4E-11 
6.3E-10 
l.lE-10 
1.3E-06 
7.3E-10 
5.2E-IO 
1.5E-10 
2.4809 
Z.lE-08 
2.4E-06 
2.4E-08 
&OE-11 

)ermal 
Slope 
Factor 

E 

1.5E+W 
1.5E+Ol 
1.5E+Ol 
1.5E+W 
3.4E+Ol 
J.ZE+Ol 
6.8E-01 
6.8E-01 
2.6EtW 
2.6E+W 
1.5E+Ol 
1.5E+01 
O.OE+W 
O.OE+W 
7.5E+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+W 

.arcmogenr 
Risk 

Adult 

- 
8.4E.10 
a.3E-10 
8.3E-09 
7.2B09 
8.lE-10 
3.3E-10 
3.4E-09 
6.5E-10 
3.5E-10 
7.9E-11 
3.6E-11 
9.7809 
1.7E-09 

O.OE+W 
O.OE+W 
3.9E-09 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
45E08 - 

Percent 
Carclnogenk 

Risk 
Adult 

z 
19% 
16% 
2% 
1% 
8% 
1% 
1% 
0% 
0% 

22% 
4% 
0% 
0% 
9% 
0% 
0% 
0% 
0% 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

Noncarc 
Dose 

(mghVdw) 
Adult 

- 
4.OE-08 
4.OE-08 
4.OE.08 
3.5E-06 
3.9~~08 
6.7E-10 
7.4&09 
6.7E-08 
3.6E-08 
Z.lE-09 
9.8E-10 
4.4E-08 
7.7E-09 
8.8E-05 
5.1 E-08 
3.6808 
l.lE-08 
1.7E-07 
1.5E-06 
1.7E-04 
1.7E.06 
5.6E-09 

Dose 

= 

O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
1.5505 
2.5E-05 
O.OE+w 
2.5E-04 
3.OE-05 
3.OE-05 

O.OE+W 
l.OE-05 
Z.OE-01 
8.OE-05 
6.OE-05 
2.OE-04 
l.OE-03 
8.OE-03 
6.OE-02 
O.OE+OO 
6.OE-05 

7ziFa 
Risk 

Adult 

8Ymm 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+OO 
4.5805 
3.OE-04 
O.OE+W 
1.5E-04 
7.lE-05 
3.3E-05 
O.OE+OO 
7.7E-04 
4.4E-04 
6.4E-04 
6.1E-04 
5.4E-05 
1.7E-04 
1.9E-04 
2.9~~03 
O.OE+W 
9.3E-05 
fnlm 

Percent 
Noncarcinogenic 

Risk 
Adult 

0% 
0% 
0% 
0% 
0% 
0% 
1% 
5% 
0% 
2% 
1% 
1% 
0% 
12% 
7% 
10% 
9% 
1% 
3% 
3% 

45% 
0% 
1% 



SUBSURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMEN 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCI3 CAMP LEJEUNE. NORTH CAROLINA 
FUTURE CONSTRUCTION WORKER 

Intake from the inhalation of particulates is calculated as follows: 

Intake (mglkg-day) = (C * EF ’ ED * IR * l/PEF)/(BW * ATc or ATnc * DY) 

Risk = Intake * CSF or /RfD 

Where: 
C = contaminant concentration in soil (m&kg) 
CSF = carcinogenic slope factor 
RfD = referen& dose for noncarcinogen 
IR = inhalation rate (m3) 
EF = adult exposure frequency (days) 
ED = adult expo$“re duration (years) 
BW = adult bodv weiaht fka) 
ATc = averagin~timeior &.%“agen (yr) 
ATnc = averaging time for noncarclnogen (yr) 
DY = day per year (day/yr) 
PEF = partkulate emission factor (m31kg) 

INPUTS 
.SpCXifii 
specnic 
Specific 

20 
90 

1 
70 
70 

1 
365 

1.32E+O9 

=EpzGr 
Frequency 
(eventsiyr) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 

m  
:arc Tkr 
k-W) 

95558 
25550 
25550 
25550 
25550 
25550 
25550 

w 
Risk 

77iz 
Z.OE-13 
Z.OE-13 
Z.OE-13 
1.7E-13 
Z.OE-13 
3.4E-15 
3.7E-14 
3.4E-13 
1.8E-13 
l.lE-14 
4.9815 
Z.ZE-13 
3.9E-14 
4.4E-09 
2.6E-12 
1.8E-12 
5.4&13 
ME-12 
7.5E-11 
ME-09 
8.4E-11 
2.8813 

BYmR 
6.1E-01 
6.1E-01 
6.1E+W 
6.1E+W 
6.1E-01 
1.7E+Ol 
l.SE+ol 
O.OE+OO 
3.4E-01 
1.3E+OO 
1.3E+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
1.5E+Ol 
O.OE+W 
4.2E+Ol 
O.OE+W 
o.oE+w 
O.OE+W 
O.OE+W 

:o”ce”tratm 
Carcinogen 

(WW 

0.262 
0.263 
0.228 
0 257 
0.004 
0.049 
0.440 
0.241 
0.014 
0.006 
0.291 
0.051 

5808.712 
3.379 
2.399 
0.713 
11.294 
98.217 

11299.700 
110.524 
0.370 

PC Retel.Z”Ce 
DO% 

:mglkg-day 

=TBEm= 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
8.6E-05 

Average 
loncarc Tim{ 

P-W) 

365 
365 
365 
365 
365 
365 
365 
365 
365 

NO”CNC 

DOSe 
@uWW) 

Percent 
oncarcinoge 

Rkk 

0% 
0% 
0% 
0% 
o?b 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

100% 

(kg) 

-m- 
70 

Emission 
Factor 

* 
1.3E+09 
1.3E+09 
1.3E+09 
1.3E+09 
1.3E+09 
1.3E+O9 
1.3E+09 
1.3E+09 
1.3E+09 
1.3E+09 
1.3E+09 
1.3E+O9 
1.3E+09 
1.3E+O9 
1.3E+09 
1,3E+09 
1.3E+O9 
1.3E+09 
1.3E+09 
1.3E+09 
1.3E+09 

Rate 
WWl 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

El 
20 

m=.zi- 

-lroEm- 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
o.oE+oo 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 

1 1.4E-11 
1.4E-11 70 

70 
70 
70 
70 

Benzo(b)fluoranthe”e 

Dibenzo(a, h)anthracene 
Indano(l,Z,~cd)pyre”e 

1 1.4E-11 
l.ZE-11 
1.4E-11 1 

1 2.4813 
2.6E-12 70 

70 
25550 
25550 
25550 

1 2.4E-11 
1.3E-11 
7.5E-13 
3.4E-13 
1.6E-11 

70 
70 
70 
70 
70 
70 

365 
365 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

amma-Chlordane 
365 
365 
365 
365 
365 
365 

2.7E-12 
3.1E-07 
ME-10 
1.3E-10 
3.8E-11 

O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE+OO 
O.OE+W 
2.3E-07 

70 
70 
70 
70 
70 
70 
70 

365 
365 

6.OE-10 
5.2E-09 
6.OE-07 
5.9E-09 
Z.OE-11 

365 
365 
365 



SUBSURFACE SOtL INGESTION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDtAL INVESTIGATION CTO-0303 
MC0 CAMP LEJEUNE. NORTH CAROLINA 
FUTURE CONSTRUCTION WORKER 

tntake from ingeslion of soil IS calculated as follows 

thtake (mg@day) = C * CF * EF ’ ED * IR,BW * ATc 0, ATnc * DY 

Risk = Intake * CSF or /RID 

WXW 
C = canlaminan( concentrabon in soil (mglkg) 
CF = conversion for kg to mg  
EF = adrlt exposure ,req”e”cy (days&r) 
ED = adult evposue duration (yr) 
IR = adM snl ingestion rate (mglday) 
EW = adult bo& weight (kg) 
ATc = averaging time tar carcinogen (yr) 
ATnc = averaging time for noncarcinogen (yr) 
DY = days per year (days&ear) 
CSF = cancer slope ,actw (mgh&hdaybl 
RfD = reference dose (mqkg-day) 

INPUTS 

lE-06 
90 

1 
480 

70 
70 

1 
365 

specific 
SpdiC 

“Zl” 
0:010 
0.061 
0.005 
0.005 
0.043 

7190019 
3.715 
6.837 
0.100 
2.109 

15.919 
344.565 

31266.600 
473.537 
506.623 
0.326 

2580.000 

=i?zzK 
Frequency 
(dawV1 

Adull 
Y" 
80 
80 
90 
80 
60 
90 
90 

ii 
60 
80 

z 
90 
90 
90 

90 

FrqE 
Duration 

WI 
+ 

1 
1 
1 
1 

: 
1 
1 
1 
1 
1 
1 
, 
1 
1 

?sEzE 
Factor 

(k&w1 

=?Ti%-= 
1 E-06 
1 E-06 
lE-06 
1 E-06 
1 E-06 
IE-06 
IE-06 
IE-06 
IE-06 
1 E-06 
IE-06 
1 E-06 
IE-06 
IE-06 
1 E-06 
IE-06 
It506 

i.gaE 
Rate 

ngldwl 

G%- 
460 
460 
460 
460 
460 
460 
480 
480 
480 
480 
480 
480 
460 
460 

460 
480 

(kg1 

=+c= 
70 
70 
70 
70 
70 
70 
70 
70 
70 

:i 
70 
70 
70 
70 
70 

70 

m 
arc T im 
(d%) 

T ! m r  
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

e 
Cart 

DOSe 
mshpldaY1 

&is= 
2.5E-10 
1.5E-09 
1.3&10 
1 2E-10 
1 .OE-09 
1.7E-04 
9.OE-08 
1.7E-07 
2.4E-09 
S.lE-08 
3.8E-07 
8.3E-06 
7,6E-04 
l.lE-05 
1.2E-05 
7.9E-09 
6.2C05 

73Eqr 
1:6E+Ol 
3.4E.01 
1.3PW 
1.3E+OO 
7.7EtCM 
O.OE+OO 
O.OE+oo 
1 SE+00 
4.3E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

/ 

I 

- 
4.OE-09 
5.OE-10 
1.7E-10 
1.5E-10 
8.lE-09 

O.OE+oo 
O.OE+OO 
2.5E-07 
1 .OE-06 

0.0E+00 
O.OE+OO 
O.OE+CQ 
O.OE+OO 
O.OE+W 

O.OE+OO 
O.OE+OO 
31t07 A 

Perced 
:arcinogetic 

Risk 

=%I!- 
1% 
0% 
0% 
0% 

E 
0% 

80% 
3% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

_Mc 

365 
365 
365 
365 
365 
365 
365. 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

Noncarc 
DOSG 

ImgnWdaYl 

-MT= 
1 .BE-06 
1 .OE-07 
9.1E-09 
6.2E.09 
7.3E-08 
1.2E-02 
6.3E-06 
l.ZE-05 
1.7E-07 
3.6E-06 
2.7E.05 
5.8E-04 
5.3E-02 
8.OE-04 
8.6E-04 
5.5C07 
4.4E-03 

5.OE-04 
S.OE-05 
6.OE-05 
O.OE+OO 
l.OE+OO 
4.OE-04 
3.OE-04 
5 OE-03 
1 .OE-03 
5.OE.03 
4.OE-02 
3.OE.01 

O.OE+OO 
1.4E-01 
3.OE-04 
3.OE-01 

Roncarclnogeluc 
Risk 

Addl 

2.OE-08 
l.SE-04 
1.4E-04 
O.OE+OQ 
1.2E-02 
1.6E-02 
3.9E-02 
3.4E-05 
3.6E-03 
5.4E-03 
1 SE-02 
1.8E-01 

O.OE+M) 
6.1E.03 
1.8E-03 
ISE-02 

NO.W~hlogWlk 

Risk 

===G&- 
0% 
0% 
0% 
0% 

:z 
5% 
13% 
0% 
1% 
2% 
5% 

61% 
0% 

2% 
1% 
5% 

Ci 



SUBSURFACE SOIL OERMAL CONTACT EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CT00303 
MCS CAMP LEJEUNE. NORTH CAROLINA 
FUTURE CONSTRUCTION WORKER 

Dermal conlac, wilh soil Is calculaled as l&m: 

lnlake (mflgday) = C ’ CF * SA ’ AF ’ Abr * EF * EOlBW * ATc or ATnc - DY 

Risk = lnlake * CSF or /RID 

VhW INPUTS 
C = conlamlnant concsnbation in soil (@g) 
CF = cOn”elllo” m m  (kghlg) 
SA = adut exposed skin surface area (cm2) 
AF = soilto sldn adherence factor (mg!cm2) 
Abs = lrscllon sbsolbed (unillers) 
EF = aduil exposue frequency (evenlslyr) 
ED = ad4 exposure duetion (years) 
EW = add bodyweisM (kg) 
ATc = averaging lime for carcinogen (ye) 
ATnc = averaging lime for noncsrcinogen (yr) 
DY = day per year (day&) 
CSF = cancer slope factor (mg&pday)l 
R‘D = re,erence dose (m&.day) 

1 E-08 
4300 

1 
speclnc 

90 
1 

70 
70 

1 
365 

concensabw 
Carcinogen 

owm 

0.061 
0.005 
O.WS 
0.043 

7160.019 
3.715 
8.837 
0.100 
2.109 

15.619 
344.565 

31266.800 
473.537 
506.823 
0.328 

256O.oW 

ConverslonSwface 
FaCtw ha 

WW4 (cm3 

-+$+ 
1 E-06 4300 
1 E-06 4300 
IE-06 4300 
lE-06 4300 
1 E-06 43w 

1 E-08 4300 1 E-06 4300 
(E-06 4300 
lE-06 4300 
IE-06 4300 
IE-OS 43w 

I 
1 

: 

: 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ibsorbe 
w 

arm 
0.01 
0.01 
0.01 
0.01 
0.01 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
O.Wl 
O.W, 
O.Wl 
0.001 
0.001 
0.001 

l!zrzz 

~reQ.Nncy 
evenkfyr) 

+Y=- 
60 

90 
so 

90 
60 

ii 

60 
90 
90 

90 
so 

9-l 
90 

60 
90 

90 

(kg) 

--+F- 
70 
70 
70 
70 
70 

El 
70 
70 
70 
70 

?isz 
)vsUC+l 

(YrS) 

+ 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Averape 
Cm Tima 

(dab% 

25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

2.2E-11 
1.3E-10 
f.2E-11 
l.lE-11 
9.4E-11 
1.8E-06 
B.OE-10 
f.5E-09 
2.2E-11 
4.8E-10 
3.4509 
7.5808 
8.6E-08 
l.OE-07 
l.lE-07 
7.OE-11 
5.8807 

slope. 
FaCtOr 

?!E!? 
8.6E-01 
2.6E+W 
2.8E+W 
l.SE+Ol 
O.OE+W 
O.OE+W 
7.5E+M) 
2.1E+Ol 
o.oE+w 
O.OE*OO 
O.OE*W 
O.OE+W 
O.OE*CQ 
O.OE+W 
O.OE+OO 
O.OEtW 

=izzi?m 
7.2E-10 
8.9E-11 
3.OE-11 
2.7E-11 
1.4E-09 
O.OE+W 
O.OE+OO 
l.lE-06 
4.7E-10 

O.OElW 
O.OE*w 
O.OE+OO 
O.OE+W 
O.OE*W 
O.OE*W 
O.OE+OO 
O.OE+OO 

=7Tmr 

=EKi= 
arcinogeri 

Rlsk 

=4%- 
4% 
0?4 
0% 
0% 
7% 
0% 
0% 

54% 
2% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

0% 

365 
365 

2 
365 
385 
385 
365 
365 
365 
365 
365 
385 
365 
365 
365 
385 
365 

1.6&09 
9.2E-09 
6.1E-10 
7.4E.10 
8.8E.09 
i.lE-04 
5.8E-06 
1 .OE-07 
1.5E-09 
3.2E-06 
2.4B07 
5.2506 
4.7E-04 
7.2E-08 
7.7E-06 
4.9E-09 
3.9E-05 

Referenes 
Dose 

-.-?E?- 
2.5E-04 
J.OE-05 
J.OE-05 
O.OE*W 
Z.OE-01 
8.OE-05 
8.OE-05 
l.OE-03 
2.OE-04 
1 .OE-03 
6.OE-03 
8.OE-02 
O.OE*W 
2.6E-02 
6.OE-05 
6.OE-02 

3.7E-05 
2.7805 
2.5E-05 
O.OEtW 
5.4E-04 
7.OE-04 
1.7E.03 
1.5E-06 
l .SE-04 
2.4E-04 
8.5E-04 
7.9E-03 
O.OEtW 
2.7E-04 
6.2E-05 
8.5E-04 

Percent 

4oncarcinogetil 
Risk 

=-%F-= 
0% 
0% 
0% 

E 
4% 
5% 
l3% 
0% 
1% 
2% 
5% 

60% 
0% 
2% 
1% 
5% a 



SUBSURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT 
OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 
MCB CAMP LEJEUNE, NORTH CAROLINA 
FUTURE CONSTRUCTION WORKER 

Intake from the inhalation oi psrticulates is calculated as fottows: 

Intake (mgR@day) q (C * EF *ED ’ IR * l/PEF)/(BW * ATc or ATnc * DY) 

Risk = Intake ’ CSF or /RfD 

Where: 
C q contaminant concenlrelion in soil (mt#g) 
CSF = carc,nogenic stope factor 
RID = reference dose for noncercinagsn 
IR = inhalation rate (m3) 
EF = adult euposwefreqwncy(days) 
ED = adutl ewxurc dwation (years) 
SW = ah* body v&M (kg) 
ATc = sveragiftg lime for carcinogen (ye) 
ATnc = averaging time for noncarcinogen (yr) 
DY = day per year (dayr’,r) 
PEF = particulate emission factor (m3lkg) 

-cc4centrat1oll 
Carcinogen 

(MQ) 

0.061 
0.005 
o.w5 
0.043 

7190.019 
3.715 
6.837 
0.100 
2.109 

15.919 
344.565 

31266.600 
473.537 
506.623 
0.326 

25-90.009 

=F5zrlm 
EmlSSiOil 

FFlCbX 

=fE!- 
1.3E+OS 
l.JE+CB 
1.3E*W 
1.3E+O9 
1.3E*OS 
1.3E+O9 
1.3E+OS 
1.3EcOS 
1.3E+o9 
1.3E+O9 
1.3E*09 
1.3E+O3 
13E+OS 
1.3E*09 
1.3Et09 
1.3E+O9 

tNPUTS 
specittc 
Specific 
Specific 

20 
90 

1 
70 
70 

1 
365 

1.32E*OS 

r$zE 
‘requerq 
events&? 

90 
so 
so 
so 
so 
so 
90 
so 
90 
so 
so 
90 
90 
so 
90 
90 

-22L 

Rate 
(m3/day) 

20 
20 
m 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 

; 
: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 

==r 
W@hl 

(kg) 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 

Fzgii 
:arc Tin 

mnr 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 
25550 

25550 
25550 
25550 
25550 
25550 

25550 

=nmT 
7,9E-15 
4.6E-14 
4.lE-15 
3.7815 
3.3E-14 
5.5E-09 
2,6E-12 
5.2&12 
7.6E-14 
1.6E-12 
l.ZE-11 
2.6E-IO 
2.4E4.3 
3.6E.10 
3.9E-10 
2.5E-13 
2 OE-09 

=ETEm= 
1.6E401 
3.4E-01 
1.3EIW 
1.3E,W 
o.omw 
o.otE+w 
O.OE+w 
1.5E+ol 
6.4E+OO 
O.OE+w 
4.2E+Ol 
O.OE+oo 
O.OPW 
o.omw 
O.OE+W 
O.OE+W 
O.OE+W 

1.3E-13 
1.6D14 
5.3E-15 
4.6E-15 
O.OE+W 
O.OE+W 
O.OE+W 
7.9E-1, 
6.4E-13 

O.OE+W 
5.lE-10 

O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 

Pereerir 
:oNldbi4lon 

to 
Risk 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

13% 
0% 
0% 

66% 
0% 
0% 
0% 
0% 
0% 

a 

Averape 
oncsrc T im 

Ways) 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

=77in= 

5.58-13 
3.2E.12 
2.9P13 
2.6E.13 
2.3&12 
3.6E.07 
Z.OE-IO 
3.6E-10 
5.3E-12 
l.lE-10 
6.5E-IO 
l.BE.06 
1.7E-06 
2.5E-06 
2.7&06 
1.7E-11 
1.4E-07 

=BYmm- 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+OO 
O.OE+W 
O.OE*W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OEtW 
O.OE+OO 
O.OE+W 
O.OE+OO 
6.6P05 
O.OE+OO 

w 
Risk 

O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE+W 
O.OE*W 
O.OE+W 
O.OEtW 
O.OE+w 
O.OE+W 
O.OE+W 
o.oE+w 
O.OE+W 
Z.OE-07 
O.OE*w 

- 

U% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 
0% 

lW% 
0% 

c \ Ill/ c I c Ill 



SHOWER MODEL CALCULATIONS Z 
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PC VALUES 
1 i-Jan-96 

PARAMETER 

1 ,I-Dichloroethane 
I,1 -Dichloroethene 
1,2,4-Trichlorobenzene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1.2-Dichloropropane 
1 ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dimethylphenol 
2,4-Dinitrotoluene 
2-Butanone 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-methylnaphthalene 
4,4’-DDD 
4&-DDE 

4,4'-DDJ 
4-Methylphenol 
Acenaphthene 
Acenaphthene 
Acena,phthylene 
Acetone 
Aldrin 
Aluminum 
Anthracene 
Antimony 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benro(g,h,i)perylene 
Benzo(k)fluoranthene 

Benzoic acid 
Beryllium 
Bis(2xhloroethyl)ether 
Bis(2-ethylhexyl)phthalate 
Boron 
Cadmium (soil) 

Cadmium (water) 
Carbon disulfide 
Chlorobenzene 

Chloroform 
Chromium 
Chrysene 

Cis-1,2-Dichloroethene 
Cobalt 
Copper 
Cyanide 

FILE: PCVALWQI 

[CMIHR] 
linked here 

0.0126 
0.0015 
0.1000 
0.0053 
0.0100 
0.0225 
0.0573 
0.0804 
0.0150 
0.1000 

0.0060 
o.odoo 

0.1422918415 

0.0160 
0.1422918415 

0.28 
0.24 

0.43 
0.0180 

0.1515653756 
1 .SOE-03 
1.50E-03 

0.0015 
0.0016 

0.0010 
0.0015 
0.0010 
0.0010 
0.0010 
0.0210 
0.0079 
0.9000 
0.6200 
0.0015 
0.6200 

0.7120 
0.0010 
0.0021 

3.30E-02 
0.0010 
0.0010 cadmium chloride 

0.0010 cadmium chloride 
0.5300 
0.0404 

0.0089 
0.0010 
0.6200 
0.0100 
0.0010 
0.0010 
0.0010 



PC VALUES 
11 -Jan-96 

FILE: PCVAL.WQl 

PARAMETER 

Di-n-butyfphthalate 
Dibenz(a,h)anthtacene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Endosulfan sulfate 
Endrin 
Ethylbenzene 
Fluoranthene 
Fluorene 
Heptachlor 
lndeno( 1.2.3~cd)pyrene 
Iron 
lsobutyl Alcohol 
Kepone 
Lead 
Magnesium 
Manganese (soil) 
Manganese (water) 
Mercury 
Molybdenum 
Methylene Chloride 
N-nitroso-di-n-propylamine 
N-nitrosodiphenylamine 
Naphthalene 
Nickel 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Selenium 
Silicon 
Strontium 
Styrene 
Tetrachloroethene 
1.1.2.2-Tetrachloroelhane 
Thallium 
Tin 
Toluene 
Total Xylenes 
Trichloroethene 
Trichlorotrifluoroethane 
Vanadium 
Vinyl Chloride 
Zinc 
Acenapthene 
beta-EHC 
delta-BHC 
gamma-BHC (Lindane) 
pGhloro-m-cresol 
p-Cresol 

(CMIHR] 
hnked here 

2.3E-06 
27 

1.5E-03 
l.lE-05 
3.3E-05 
1.5E-03 
0.0160 
1.2060 
0.2970 

1 SE-03 
0.0094 
I.9090 
O.WlO 
0.0015 
0.0010 

4.OE-06 lead acetate 
0.0010 
0.0010 
09010 
0.0010 
0.0910 
0.0051 
0.0926 
0.0305 
0.0690 
0.0061 nickel chloride 
0.4900 
0.2706 
O.OW 
O.Wl5 
0.0010 
0.0010 
0.0910 
0.6500 
0.0450 

0.009 
O.oQl 

0.0010 
1.0666 
o.oKKl 
0.0160 
0.0915 
0.0610 
0.0073 
O.OCCG zinc chloride 

0.1515653756 
0.0015 
O.WlS 
0.0140 
0.0500 
0.0100 

Calculations 

log Kp = -2.72 + 0.71 log Kw - O.Of%t MW 

KP log Kw MW (g/mole) 
acenapthene 0.1516 4 154 
2-methylnaphthalene 0 1423 3.66 142.2 
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SAMPLING STATION CHARACTERIZATION bATA SHEE’i 

-h. 

Station Number: 3 k- 5&/S b 6 / Date: Y-14-4 L/ Time: lq35 L J& J 

Sa&ers: _ A Mf3< rrlg’ut, WbP - . Date: y;/6*qb/ f SD] - Time: /860 C54) . 

water Body: &!!k’4,d T..i6 fo AN&*. &,State: MP’ county: durA Lu 

Sampli Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine Gii Net ..,-Ponar- Kemmerer 

Riparian Za~ne/Instream Features . .‘, .- 

PredominantSurrounding Lsnd Use: w (6&) Industrial Other: s/U I UQ Ff#ti O/IVC/ /aed 
/ 

EstimatedStream Width: L-3 ft Est. Stream Depth: 6. i ft. Rime: c!t Run: /BQc ft Pool: - ft : 

Stxeam Type: Cold Water Channel%& YesA No- 

Canopy Cover: Open Partly open Shaded 

Sediment/Substrate: 

tSc&nent Odors: Normal Sewage Petroleum Chemical &mxD Other: 

Sediment Oilils: @ii3 Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#l: & Replicate #2: & Replicate #3: @? 

SedimentDescription: <aYtd& f/-/f ‘b/ -5ah~ L/NW IS k-/ffl. 

Water A 

Water Odow: @ Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen 

Turbidity: Clear (ii&ii&3 ?Z!? ‘zrue Water Color: ft.luM./c 

Weather Conditions: Tide: In .out 



Sediment/Substrate: 

!&&rent Odors: Normal Sewage Petroleum Chemical GD Other: 

Sediment Oils: Slight Moderate Profuse P 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#l: /v4 Replicate #2: -& Replicate #3: /4 _ 

Sediment Description: 5a w&c/ /C b+ 
=e 

f 

Water A 

I I I I I I I 
Water Odors: @ Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen c3 Non Secchi: /y/4 ft. 

Turbidity: Clear (f&s3 Turbid Opaque Water Color: +u&/r’ 

Weather Conditions: 

Comments: 



SAMPJJNGSTAT~ONC~~ARA~TERIZATI~N~ATA SHEET 

Station Number: 36 r 5&/5dO 3 - Date: I/-/&gg CSCY) Time: /33 f c 4 

S&era: Ah/j, WT3j YlPY - - _ Date: +;&-I4 C.56) . Time: /6/d C4n) 

Water Body: V.unr zl rr[ 7r; 6 fu I%-A~W L/c Stats: MC county: 4.&5 I2 ty 

Sam& Tvne: Fish Benthic Macroinvertebrate , ---c-- -*x-- 

SAMPLINGEQUIPMENT: Seine Gill Net .-Ponar- Kemmerer 

Aquatic Vegetation: ,&HA/P 

Estima~ Stream Width: d* 3 ft. Riffle: 3,r ft Est. Stream Depth: * ft 
: 

Stream Type: CoId Water Velocity: + d 2 18 Channeli?& Yes _ No ait 

Canopy Cover: Open Partly Open Partly Shaded 

Sediment/Substrate: 

secliment Odora Normal Sewage Petroleum Chemical 

Sediment Oils: B Slight 

e Other. 

Moderate Profuse *+ 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#I: & Replicate #2: & Replicate #3: fl* 

Water: 

Water Odors: 

Water Surface Oils: 

Turbidity: 

Weather Conditions: Tide:&4 ,%I fit 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 36- I&/i& -U’L/ . Date: Y-/47- 4r/ Time: /f3d 

Sa&lers: RAA 4.f M.3 m k Y - - . Date: rl-i+ 44 Time: /41/r 

Water Body: WU.u&* 6d 9ri’A +a B&4 C b State: #L 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine Gill Net _ Ponar- Kemmerer 

Riparian Zone/In&ream Features 

Predominant Surrounding Land Use: 

Shore Vegetation: 

Urban 

.; .* 

Industrial Other: 

Aquatic Vegetation: 

EstimatedStream Width: 15-24 ft Est. Stream Depth: d. i ft Riffle: - ft Run: /O/b ft Pool: - ft : 

Stream Qpe: Cold Water @GJ Velocity: yf$ /, 41‘ Channelized: Yea _ No x 

Canopy Cover: Open Partly Open Partly Shaded 

Sediment/Substrate: 

Sewage Petroleum Chemical Anaerobic Other: 

Sediment Oils: Slight Moderate Profuse J# U 

Ponar Grab: Number of Jars Filled with Sediments Replicate: .#l: & Replica& #2: & Replicate #3: 

Sediment Description: /$;I 5,1/ 

Water: 

Water Odors: w Sewage 

Water Surface Oils: 

Turbidity Clear 

Petroleum Chemical Other: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

WaterBody: I~LIY~D-+ L/r/k state: /UC. 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine Gill Net -.-Poxmr- Kemmerer 

Sediment/substrate: 

’ Sediment Odors: Normal Sewage @&$!y ’ Chemical Anaerobic Other: 

Sediment Oils: Absent Moderate Profuse fl 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#1: & Replica& #2: & Replicate #3: .#& 

SedimentDescripticxx d-/“nutk. >PI f <,//v* ~S.VC/ 

Water: 

Water Odors: 

Water Surface Oils 

Turbidity: 

Weather Conditions: 

d 

ft. 

Water Color: fff LNt’ 

Tide: In ‘out 



SAMPLING STATION CHARACTERIZATION bATA SHE& 

Water Body: ~Vl~U.v &V#Pk state: MC. 

SampI;! Type: Fish Benthic Mauoinvertebrate 

SAMPLING EQUIPMENT: Seine’ Gill Net .,-Ponar- Kemmerer 

Riparian Zone/In&earn Features :’ 

.c Predominant Surrounding Land Use: @ Urban Industrial Other: 

Shore Vegetation: 

EstimatedStream Widths 50 ft Est. Stream Depth: I/-S ft. Rime: -c ft Run: ,&ft Pod: - ft 

StreamType: Channelized: Yea _ No 2’ 

Canopy Cover: Open Partly Shaded Shaded 

Sediment/Substrate: 

Skiment Odors: Normal Sewage @izzizJ Chemical Anaerobic Other: 

Sediment Oils: Absent &g 

Ponar Grab: Number of Jars Filled with Sediments 

Sediment Des&p&x qd?,+ - 5/ :4+ 

Moderate Profuse * 

Replicate: ‘#l: & RepIicate #2: & Replicate #3: /A 

Water: 

Water Odors: 

Water Surface Oils. 

Turbidity: 

Weather Conditions: Tide: In .out 



SAMPU[NG STATION CH.ARACTERI~ATI~N DATA SHEET 

.s-. 

Station Number: 3k- fk~/sb -fi 7 Date: Y-/g*fld [$I+ ) 

Samplers: AmA, W7231 tip* - - . . Date: q-/&g - gy’ C5l$ 

WaterBody: I? w.u 56-v Llrr #k state: MC. 

Sample Type: Fish Benthic Macroinvertebrate 

SAMXTNG EQUll%ENT f&in& Gill Net ----Ponar- Kemmerer 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical @&q Other: 

Sediment Oils: Slight Moderate Profuse 
F 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘Pl: J& Replicate #t2: &f& Replicate #3: #I4 

Sediment Description: Ii;30 //Ii /5&! , 

Water L 

Water Odors: a Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick @ %?’ None Secchi: /yd ft. 

Turbidity: Clear c-9 Turbid Opaque Water Color: 

Weather Conditions: Tide: In .out 



SAMPLING STATION CHARACTERIZATIONbATA SIIEET 

Station Number: 36* Fg/%#U/ 

Sax&era. fl*l], YYr, m$* - -. 

Water Body: BrlA/dan &/PPh 

Sample Type: 

SAMPLING EQUIPMENT: 

- Date: y-/q- 4q LhU) Time: /&d 

Da&: y-/9$4- Y-ZO-qc/CFs)~ Time: - 

state: /vc. county: HUt/fW 
-4 

Sediment Surface Water 

Kemmerer Sediment Corer Spoon .-Other: #kpic) kc t _ 
~J-w~ j6.q . . 

Riparian Zone/In&ream Features 

Predominant Surrounding Land Use: w Urban 

Shore Vegetation: <R.M, P5 36-4&C&O 7 

. . .c 

Industrial 0 ther: 

Aquatic Vegetation: ,> 

EstimatedStream Width: 4 d ft Est. StreamDepth: 3-y ’ ft. Riffle: IL ft  Run: /wf ft  Pool. - f t  . 

StreamType: Cold Water 

Canopy Cover: Open 

czi oar Velocity: #<g/tzly Sb.dChannelired ZY: No d 

Sediment/Substrate: 

Stkiment Odors: Normal Sewage * cg Chemical @ Other: 

Sediment Oils: @ Slight Moderate Profuse 

Ponar Grab: Number of Jars FilIed with Sediments Replicate: .#l: - Replicate #2: - Replicate #3: 
--w 

Sediment Description: APA : //A i,/# ; H&&b &*.94*/i d#&/*/ A?/~. 9!wir 1 

Water A 

Water Odors: @ormal) Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen 0 None Secchi: N4 ft. 

Turbidity: Clear (!!$G$ Turbid Opaque 

Weather Conditions: 

Water Color: fadf b 

Tide: .out 

=d 
Comments: r* /# ! c?uLdu F/I, 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

-- 

A- 

-- 

Sample Type: .a Fish enthic Macroinvertebrate Sediment Surface Water 

. & Remm<r Sediment Corer Spoon I -Other: 2;~fl,f#~ SAMPLING EQUIPMENTz Seine G111 Net 

Rinarian Zonekstream Features 

Predominant Surrounding Land Use: 0 Forest Urban 

Shore Vegetation: $q..& p,L gg‘- 5&4$& &‘5 

.: * 

Industrial Other: 

Aquatic Vegetation: &A/ ( 

Estimated Stream Width: 50 ft Est. StreamDepth: v-5 ft Riffle: - ft Run: /@@6 ft Pool: - ft 

Stream Type: Velocity: He9 d b jc Channelized: Yes _ No / 

Canopy Cover: Open 

Sediment/Substrate: 

Sediment Odors: Normal 

Sediment Oils: Absent 

Partly Shaded 

Chemical m Other: 

Mode&e Profuse 

Ponar Grab: Number of Jars filled with Sediments Replicate: ‘#l: 2 Replicate #2: -’ Replicate #3: 

Sediment Description: de/ #i: 4;~ 4;7+~ -$sY~~ &~l/mj ~k+u,vrk/, 4 f/~h~ L+/ 5/w / /DL,&‘~ : 

A,, “ZI UJ- s:,,/a, 7s Hz . 

Water A 

Water Odors: 

Water Surface Oils: 

Turbidity: Clear 

Weather Conditions: 

Slightly Turbid Turbid Opaque 

ft. 

Water Color: f- a_*ii 

Tide: .out 

Comments: 



Station Number: 3&>Fs/s&&J - Date: .~*/~,-~d 1134) Time: /&ti,T 

Samplers: t+l), kv771 d--761*3 - - . Date: ff-iW?L/ - Y-t&W kd Time: - 

Water Body: /?*I.+ $04 C’F,~J k State: /y6! county: &..a &I, 
=.,- 

Sample Type: Sediment Surface Water 

SAMPLINGEQUIPMENT: Seine GillNet e-3 Kemmerer Sediment Corer Spoon --Other: .&#,T -&YIP’ q-. . 
_ 

. 

Rioarian Zoneknstream Features 

Predominant Surrounding Land Use: @ Urban 

Shore Vegetation: “I,% a)& .3 j. 3 f 44f!#fS,~ L 3 

_: .- 

Industrial Other: 

Aquatic Vegetation: /4&e 

EstimatedStream Width: YD ft Est. StreamDepth: 3-q ft Riffle: - ft Run: /flH& ft Pool: - ft 

Stream Type: 

Canopy Cover: 

Velocity: k% h & le Channelized: Yes _ No y 

Partly Shaded Shaded 

Sediment/Substrate: . 

Sediment Odors: Normal Sewage Petroleum Chemical Other: 

Sediment Oils: Absent (GJ?J Moderate Profuse Ezwcc 

4 Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘# 1: i Replicate #2: z Replicate #3: 4 

Water: 

Water Odors: 

Water Surface Oils: 

h Turbidity: Clear Slightly Turbid Turbid Opaque Water Color: $k 

Weather Conditions: Tide: Q I .out 

-4 
Comme&s: 



J 
SAMPLINGSTATIONCIIARACTERIZATIONDATA SHEET 

f-- 

StationNumber: 35- W/5863 Date: Ati// /z, ~~~~~~ Time: fZ4/~CSd 

Time: /3 58 C5d) - San&era An& ,/7&H,, b&n - - _ Date: All/? /1/1 *q f(o) 
:. 

Water Body: l3tW WY Cre 4 State: Al county: Iti4 /odd 

Sample Type: Fish Benthic Macroinvertebrate e @iiq 

SAMPLING EQUIPMENT: Seine Gill Net . Ponar-- Kemmerer Spoon .-Other: .O;e .n,&ud _ 

Sediment/Substrate: 

q. Sediment Odors:. Normal ’ Gs”zhemical y. r 1’ Sewage Anaerobrc Other: 

Sediment Oils: 
0 
Absent Slight Moderate Profuse .fHb U 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#l: & Replicate #2: & Replicate #3: ~4 

, Water L 

Water Odors: @ Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Secchi: /r9 ft. 

Turbidity: Clear &&f%$) zz Opaque Water Color: &A 

Weather Conditions: PAP h, Cloudy Tide: In 0 ‘out 



StationNumber: 3g- S&//D&4/ Date: A,v,‘/ /2,44 l5Ly) Time: 13//C-d 
I 

Samplers: AI*r A, W3-7, H LM * - . Date: &r&y &tq4/ c$D) Time: 1642 ( SD> . 

WaterBody: RII>C/S#J &I C / state: /Hz’ county: dur /8&/ 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMEn Seine Gill Net :Ponar-- Kemmerer Spoon --Other: D/i r?~f4~d _ 

Sediment/Substrate: 

Sediment Odors: Normal * & Chemical Anaerobic Sewage Other: 

Sediment Oils: Absent 0 Slight Moderate Profuse H u 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#l: & Replica& #2: & Replicate #3: &d 

Sediment Description: s*.&- c//t, 0,*/I I> ~a& &k s r-,//so . 

Water A 

Water Odors: a Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick ce None Secchi: #A ft. 

Turbidity: Clear @&tG$ Turbid Opaque Water Color: fid 

Weather Conditions: s 01: &+A C/uuu$ ; CD : SUM/V Tide: In 0 .Out 
w 

Comments: G-C <-a/ / 0,-f ‘&b / dr /A+~/. <a,,/e Li[/e,+af J;ry ,,,i+ c/e% .f Y l 9 
I 

baa. &~,;a ‘z&wu~f/ro~, ~u~fhf~Sf/Pbr, 86 ?/;b, J+,L& fo 5% 35. 



SAMPLINGSTATION C~~ARACTERIZATION~ATA SHEET 

Station Number: 35- S&SD 05 . Date: &rr 7 (2, $I/ c5~) Time: 13 5-i c 4 

Samplers: #w/3, 4 &~r. tin- _ . Date: A&l! 13, I’/ c SD) Time: f3L5CSOl - 

Water Body: I3 rl#HMAJ LPer It state: MC countyz uur /w 
Sample Type: Fish Benthic Macroinvertebrate &z& cm 

SAMPLING EQUIPMENT: Seine GillNet .-Ponar-- Kemmerer SeQment Corer Spoon --Other: .&;a hefGecC _ n 

Rinarian Zone&stream Features ,... . . 

Predominant Surrounding ha Use: a Urban Idueial Other: 

Shore Vegetation: 

Aquatic Vegetation: 

Estimated Stream Width: 26 -3bft Est. Stream Depth: Z//r ft Riffle: - f t  Run: let ft Pool: - ft 

” Stream Type: Cold Water Velocity: k/co /ced C /I Channelized: Yes _ No % 

Canopy Cover: Open Partly Open GGci&ziz3 Shaded 

;- 

Sediment/Substrate: 

’ Sediment Odors: Normal Sewage d4’ Chemical Gk$ Other: 

Sediment Oils: Absent &g Moderate Profuse 
upd 

U 
Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#I: ,& Replicate #2: & Replicate #3: & 

Water: 

-- 

Water odors: @ Sewage Petroleum 

Water Surface Oils: Slich Sheen 

Turbidity: Clear @G$) Opaque & Water Color: “,MQ Turbid 

Weather Conditions: SD : k& /vtru, * ,. Sld: P44 f/#vdy Tide: In .ollt 
/ 



SAMPLINGSTATI~NC~RACTERIZATIONDATA SHEET 

StationNumber: 3 5- - 5&/5~06 

Sa&lers: hlJ,nbul, tin- -_ Date: &;I /g, 9q C/D) Time: /24/o cc01 . 

Water Body: t3bLd.d tkr k State: fl 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLJNG EQUIPMENT: Seink Gill Net . Ponar-- Kemmerer Semment Core cF> Spoon I .-Other: 012 #&*a. _ 

Riparian Zone/In&ream Features __- .c 

Estimated Stream Width: m ft 3 42 Est. Stream Depth: ft Riffle: - ft Run: /P&b ft Pool: - ft 

Stream Type: 

Canopy Cover: 

Velocity: + /:4/* Channel&& Yes _ 

Partly Shaded Shaded 

Sediment/Substrate: 

S&iment Odors: Normal ’ 4 Chemical Anaerobic Sewage Other: 

Sediment Oils: Absent @I Moderate Profuse 
fvd 

UM 

Ponar Grab: Number of Jars Filled with Sediments 
kd/dCd 

Replicate: -#l: & Replica& #2: &- Replicate #3: a-g 

Sediment Description: &+d 4 a-45 s,-/+y Y 46HC u/*rlr/L’ 464 P se-4 JG l swA> tie-+ Iroucy 
I I 

&WC Ufsaeli 446115 I; QG” tie., 6/-z" 
/ 

Water A 

- Water odors: @iZQ Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen @ Secchi: /d ft. 

Turbidity: Clear e Turbid Opaque Water Color: fi&e 



SAMPLINGSTATIONCHARACTERIZATION‘DATASHEET 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine Gill Net . Ponar-- Kemmerer 

Riparian Zone/In&ream Features .,.‘, .- 

Predominant Surrounding Land Use: @ Urban Industrial Other: 

Shore Vegetation: 

Aquatic Vegetation: 

Estimated Stream Width zd-JU ft Est. Stream Depth c//t ft Riffle: - ft Run /Pod ft Pook c- ft 

Stream Type: Velocity: H* A194 /+ Channelized: Yes _ No 2 

Canopy Cover: Open Partly Open Shaded 

Sediment/Substrate: 

Sediment Odor% Normal * 63 Chemical Anaerobic Sewage Other: 

Sediment Oils: Absent 

rpd 

Moderate Profuse u 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#l: a Replicate #2: &- Replicate #3: ,H 

Sediment Description: JCN Y&S , 5’6-& JO& 

Water L 

Water Odors: @ Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen 

e 

Secchi: 

Turbidity: Clear ~~~ Opaque e/4 Water Color: ‘i/be 

Weather Conditions: 5 ~&SY~MY Tide: , Inout 

Comments: 4& c/ d &40/cd ef a 5r a.4 &4 us141 urry I g* &>I S/i@ 

OF b& &;4 6+4~5+r0tv~) , a 19 F f dUw.4 5 ha- b-9 3 J-- *isBoY 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Sahlplers: 444, wTf I Hi-7 - 

Water Body: 

Sample Type: 

SAMPLING EQUIPMENTz Seine 

Rinarlan ZonelInstream Features 

- Time: 6836 c&K) 

county: c?HS A/ =bF 

Sediment Surface Water 

Kemmerer Sediment Corer Spoon --Other: tidal &I _ 
hup dti? . . 
~fL&5r’4 

.: . . 

Predominant Surrounding Land Use: 0 Forest Urban Industrial Other: 

Shore Vegetation: 5a*,p ui 35-sw/r’daY 

Aquatic Vegetation: 

Estimated Stream Width: M-3 Oft Est. Stream Depth: / //z ft Riffle: - ft Run: I@6 ft Pool - ft a- 

Stream Type: Cold Water -w Velocity: &3 4 i h Channelizedz Yes _ No d 

Canopy Cover: Open Partly Open Shaded 

Sediment/Substrate: , r/P/j I k”f 

Sediment Odors: Normal Sewage ’ @ Chemical Anaerobic Other: 

Sediment Oils: Absent Slight QiGGzg Profuse 
F 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#l: 3 _- Replicate #2: z Replicate #3: 

Water f 

Depth 
I 

Temp. 

I 
PR 

“c, (S.U.) I 

Dissolved Oxygen 
hw$IJ 

Water Odors: @ Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick a$? None Secchi: 

Turbidity: Clear Slightly Turbid @ @ Water Color: ft>@&j ; 

Weather Conditions: Tide: In 0 .out 

d 
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SAMPLING STATION CHARACTERIZATION bATA SHEET 

Water Body: &USOU 6~ P .!r State: /vci county: dl/5hw 
- 

Sample Type: Sediment Surface Water 

SAhfPLJNG EQUIPMENT: Seink - Kemmerer Sediment Corer Spoon --Other: h oap A# f _ 
*+~~4+ m/J 
.EhkG j&j /f 

. 

Riparian Zone/In&ream Features . . . . . 

Predominant Surrounding Land Use: 
c3 

Forest Urban Industrial Other: 

ShoreVegetation: gaw e a 5 3 r-Jw/rc?& 6 

Aquatic Vegetation: 

Estimated Stream Width: 75 f t  Est. StreamDepth: 3 //2 ft Riflle: - ft Run: /Mb ft Pool: - ft 

y Stream Type: Cold Water ggil Velocity: /up9 X 14 Channeliaed: Yes _ No 2 

Canopy Cover: Open Partly Shaded Shaded 

Sediment/Substrate: 

- 
.= 

Sediment Odors: Normal 

Sediment Oils: Absent 

Chemical @zg Other: ~ 

Moderate Profuse U 

Ponar Grab: Number of Jars Filled with Sediments Replicate: ‘#l: 2 Replicate #2: 2 Replicate #3: 

Sediment Description: 5,7f7 (Y/ 50~; L/IU+I’ &ky/f 4 **I h/r4 &ASe+UPL / * 

Water: 

Water Odors: 

Water Surface Oils: 

Turbidity: 

Weather Conditions: 

Comments: C‘/h‘f~d ~*1 /M Xl bd br 37-54~~ 06 

Tide: In .out ’ 



SAMPLINGSTATI~N~HARACTERIZATIONDATA SHEET 

Station Number: 3r- On/al/ Date: Y-16 - 9J Time: QJ30 

Samplers: e Date: - Time: 

WaterBody: I~~I.450~ Cb08k state: /t county: /!!5 ati / 4 

Sample Type: Fish enthic Macroinverteb Sediment Surface Water 

SAMPUfiG EQUIPMENT: Seine GillNet . Ponar- Kemmerer Sediment Corer Spoon .Other: -0 _ 

Riparian Zone/In&ream Features I’ _-- 

Predominant Surrounding Land Use: @ Urban Industrial Other: 

Shore Vegetation: &Id w5 35-dw/5017 

Aquatic Vegetation: 

EstimatedStream Width: W-30 ft Est. Stream Depth: / ‘/r - ft Run: 1006’ ft Pool: ft Riffle: - ft 

- Stream Type: Channelized: Yes _ No 2 

Canopy Cover: Open Partly Open GizLq~ Shaded 

Sediment/Substrate: 

Skiment Odors: Normal ’ &$!$ Chemical Anaerobic Sewage Other: 

Sediment Oils: Absent @ Moderate Profuse w U 

Ponar Grab: Number of Jars Filled wittpddiizts Replicate: ‘#l: 1 Replicate #2: / Replicate #3: / .*> 

Sediment Descriptk: I%# 4, 7/i%/ ‘i/w I, mm,/; a!ebw;s , h”& c 620 fed 

. 

Water: 

Water Odors: @ Sewage Petroleum Chemical 0 ther: 

Water Surface Oils: Slick Sheen None Secchi: 44 ft. 

Turbidity: Clear Slightly Turbid @ @ Water Color: 7a4 /L 

Weather Conditions: Tide: In 

-* 
Comments: &~A cl If /;rQi AOJ A/ 3r-sLy//e@7 , I 



ECOLOGICAL EVALUATION 
FIELD DATA SHEET - TERRESTRIAL 

Date: 

Sampling Location= 

Data CoIlected Byz a-c 

Habitat m Q- - , ,A h I , li 
(3, &p&d pr4-+ 
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Trees 

Dominant Species 

4. 9, 
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1. 6. 
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4. 9. 

5. 10. 

woody viies: 
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1. 6. 
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5. 10. 
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Time: 

Weather Conditionsz 

Species sex Feeding NestiIlg Apmox. No. 

1. 

2, 

3. 

4: 

5. 

6. 

7, 

8, 

9. 



10. 

Mammals: 

Time: 

Weather Conditions 

species ObS4ZVCXl m Adult/Juvenile 

1. 

2. 

3. 

i 

5. 

6. 

7. 

8. 

9, 

10, 

Reptiles and Amphibians 

Time: 

Weather Conditions: 

Species Oh?.lW!d Adult/Juvenile 

1. 



n 

8. 

9. 

Misccllancous Notes 



ECOLOGICAL EVALUATION 
FIELD DATA SHEET - TERRESTRIAL 

Vegetation= 
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2. 7. 

3. hrhe &ml;#c4! 8. 

4. 9. 

5. 10. 
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Dominant Species 

1, 6. 

2. 7. 

3, km-4 &?4-f 8. 

4. 9. 

5. 10. 

Secondary Species 
Lmr’CC7~, 

1. Tii~&.e+- kb++uuG- *Grrrcns I u 
2. 7. 

3. 8. 

4. 9. 

5. 10. 
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Herbs 

6. 
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Time: 

Weather Conditions: 

Species sex !!si!zm Nesting Amroxi No. 
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2. 

3. 

4: 
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6. 

7. 
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9, 
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2. 
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Time: 
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ECOLOGICAL EVALUATION 
FIELD DATA SHEET - TERRESTRIAL 
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WHITE OAK RJYER BASIN REFERENCE STATIONS 

Water Body Descr@tion 

Hadnot Creek, Holland Mill Creek (including Cartwheel Branch) and the section of the White Oak River that 
encompasses Hadnot Creek, Holland Mill Creek, and Webb Creek are class&d as SA from their source to the 
White Oak River. The SA classifies the water body as a tidal saltwater with shelRi&ing for market purposes and 
the following uses: primary recreation, aquatic life propagation and sun+al, fishing, wildlife, and secondary 
recration. Webb Creek is classified as C from its source to the White Oak River. The C classifies the water body 
as a fresh water with the following uses: aquatic life propagation and survival, fishing, wildlife, and secondary 
mcreation. The section of the White oak River that encompasses these three creeks is designated by the North 
Carolina Fisheries Rule as Class C - coastal fishing waters (NCMFC, 1993). 

Biological Sampling 

Biological samples collected at the background stations consisted of fish and benthic macroinvertebrate. The 
biological samples were collected to obtain population statistics for fish and benthic macroinvertebrates and to obtain 
fish tissue samples for chemical analysis (Hadnot Creek only). Prior to initiating the sampling event at each station, 
the following information describing the site was recorded in the field log book: 

Average width, depth and velocity of the water body 

Description of substrate 

Description of “abiotic” characteristics of the reach such as pools, riffles, runs, channel 
shape, degree of bank erosion, and shade/sun exposure 

Description of “biotic” characteristics of the reach including aquatic and riparian 
vegetation and wetlands 

Water quality measurements were collected during the benthic macroinvertebrate sampling, at a minimum, and 
during collection of some of the fish samples. On-site water quality measurements at these stations consisted of 
temperature, pH, specific conductance, salinity and dissolved oxygen. These measurements were conducted prior 
to sample collection. The station locations and sampling procedures for the collection of the fish and benthic 
macroinvertebrates is discussed later in this appendix. 

Fish and Shellfish 

This section discusses collection of the fish and shellfish samples in the reference stations at Webb Creek, Hadnot 
Creek, and Holland Mill Creek. 

A literature review was conducted to determine the fish species that may potentially be exposed to contaminants in 
the surface water/sediment exposure pathway. This review included compiling information from State and Federal 
natural resources agencies. In addition, Bakers experience in sampling similar areas formed a basis for a database 
of expected species for the area. 

Sampling variability can prevent the same species of fish from being sampled at each station because either the 
preferred species was not captured, or adequate numbers of uniform-size individuals were not captured. Therefore, 
if the preferred species was not successfitlly collected to satisfy the above requirements, a substitute specie-s was 
collected that, if possible, exhibitjng a similar trophic position in the e-stuarine ecosystem. 

The collected fish species were identified, measured, and counted. The small fish (less than 20 mm) were weighed 
in groups of 10 or 20 because of their low individual weight; the larger fish were weighed individually. The 



proportion of individuals as hybrids and the proportion of individuals with disease, tumors, fin damage, and skeletal 
anomalies was recmied at each station. 

Fish that exhibited signs of being dead for an extended period of time (i.e., brown gills, bloating) were not retained 
for tissue analysis because of the potential for decomposition and leaching of comaminants from the organs into 
the edible portions of the fish. 

Webb Creek 

This section discusses colkction of the fish samples in Webb Creek including the station locations and sampling 
pf0C.edUre.S. 

Station Lmation 

The fish station WC02 was located on Webb Creek approximately 300 feet upstream from the Camp Lejeune 
railroad crossing. Station WC03 was located in the White Oak River approximately 25 feet downstream from its 
confluence with Webb Creek. See fish and benthic macroinvertebrate sampling station figure found later in this 
appendix for approximate sample locations. 

Sampling Procedures 

Fish were collected in Webb Creek using gill nets and hoop nets. All fish that were collected were processed for 
population statistics; no fish at these stations were collected for tissue analysis. 

The gill nets were six feet deep by 50 to 100 feet long with a stretch mesh size ranging from two to four inches, 
and an approximate twine break strength of 29 pounds. The nets were deployed approximately at the locations 
shown on the figure found later in this appendix. Weights were attached to the nets to secure them on the bottom 
of the stream and yellow buoys marked with “Baker Environmental” were attached to the tops of the nets. The nets 
were deployed in the morning or evening, and they were checked for fish within twelve hours after deployment. 

The hoop nets were three to four feet in diameter and fourteen to sixteen feet in length. Twenty-five foot wings 
were attached to the nets to help direct fish into the net. The nets were deployed in the middle of the channel with 
the wings stretched across the creek in a forty-five degree angle. The end of the net and the wings were secured 
using 6.5 foot wooden posts. The nets were checked at least once daily, as the fish usually survive when captured 
in these nets. 

Hadnot Creek 

This section discusses collection of the fish samples in Hadnot Creek including the station locations and sampling 
procedures. 

Stfuion Location 

Fish were collected from four stations in Hadnot Creek (HCOl, HC02, HC03 and HCO4). HCOl was located 
approximately 100 feet upstream of Rt. 1104. Station HC02 was located approximately 2,500 feet upstream of 
Rt. 58. Station HC03 was located in the White Oak River approximately 100 feet upstream from its confluence 
with Hadnot Creek. Finally, station HC04 was located in Hadnot Creek by the road off of the Rt. 1105 crossing. 
In October, 1993, fish were collected by Baker in Hadnot Creek as part of another investigation (Baker, 1993). 
Fillet samples of these fish were chemically analyzed and the results are included in this ERA. 

Sampling Procedures 

Fish were collected at these stations for population statistics; fish were not collected at these stations for tissue 
analysis. Fish were collected in Hadnot Creek using hoop nets, gill nets, a haul seine, pole fishing, and the 



backpack electroshocker. The same sample collection and sample processing procedures used in Webb Creek were 
conducted at the Hadnot Creek stations for the gill nets and hoop nets. Pole fishing only was conducted during the 
October 1993 sampling. 

Fish were collected in the furthest upstream stations using electrofishing, conducted with a Smith-Root, Inc., 
backpack electrofisher powered by a 300-watt portable generator. A DC current was applied utilizing a “rattail” 
as the cathode and a hand-held electrode as the anode. Blocking seines were placed downstream and upstream of 
the shocking areas to aid in the collection of the fish. The length of the shocking time per subsection was recorded 
as seconds of applied current. Stunned ftsh were collected with one-inch mesh or smaller dip nets handled by 
members of the field sampling team. 

Holland Mill Creek 

This section discusses collection of the fish samples in Holland Mill Creek including the station locations and 
sampling procedures. 

Station Lmxtion 

- Fish were collected from three stations in Holland Mill Creek (HMOI, HM02, and HM03). HMO1 wss located on 
Cartwheel Branch just upstream of Rt. 1444. Station HMO2 was located at the confluence of Holland Mill Creek 
and Cartwheel Branch. Station HMO3 was located in the White Oak River approximately 50 feet downstream from 
Holland Mill Creek. 

sampling Rocedures : 

.s-- 
Fish were collected at these stations for population statistics. Fish were not collected at these stations for tissue 
analysis. Fish were collected in Holland Mill Creek using hoop nets, gill nets, a haul seine, and the backpack 
electroshocker. The same sample collection and sample processing procedures used in the Webb Creek and Hadnot 
Creek stations were conducted at the Holland Mill Creek stations. 

Benthic Macroinvertebrates 

This section discusses collection of benthic macroinvertebrate samples in the reference stations at Webb Creek, 
Hadnot Creek, and Holland Mill Creek. 

Webb Creek 

Benthic macroinvertebrates were collected in Webb Creek using the ponar grab deployed from the boat. 

Benthic macroinvertebrates were collected from a boat using a standard ponar grab. The dimensions of the ponar 
are 23 x 23 cm (9 x 9 in.) for a sampling arcs of 529 cm2 or 0.0523 m2 (81 in2). 

The ponar was deployed from the boat, which was positioned in slightly different locations for each replicate to 
prevent m-sampling the same area. After retrieving the ponar with a sediment sample, it was opened into a clean 
tub and the sediments were removed with a teflon spatula. The sediments were transferred to a 0.5 mm sieve that 
was agitated (by hand) in water to remove the small particles. The re maining wntents in the sieve were transferred 
into 16-ounce plastic sample jars. The jars were filled up to one-half full with sediments, and buffered formalin 
solution (10 percent by weight) was added to the remainder of the jar to preserve the bent& macroinvertebrates 
contained in the sediments. A 100 percent cotton paper label, marked in pencil with the sample number, was placed 
inside the jar. The outside of the jar was labeled with the sample number using a black permanent marker to 
identify the sample containers. 

After all the benthic macroinvertebrate sampling at the New River was completed, the sample jars were transported 
to RMC Environmental Services, Inc. for sample sorting and taxonimic identification of the benthic 



macroinvertebrates. 

Hadnot Creek 

Benthic macroinvertebrates were collected in Hadnot Creek using the ponar grab deployed from the boat. The boat 
was not used at HCOl or HC04 because the water was too shallow. Benthic macroiuvertebrates were collected using 
the same procedures used for collecting benthic macroinver@mtes in Webb Creek. 

Holland Mill Creek 

Benthic macroinvertebrates were collected in HollandMill Creek using the ponar grab deployed from the boat. The 
boat was not used at HMO1 because the water was too shallow. The same sample collection and sample processing 
procedures used in Webb Creek were conducted at the Holland Mill Creek stations. 

l3iological Tissue Samule Results 

The analytical parameters included TCL VOCs, TCL SVOCs, TAL metals, and TCL pesticides/PCBs. Background 
fish fillet tissue were collected from Hadnot Creek and analyzed these results are discussed below. 

Hadrwt Creek 

Several metals were detecti in the Hadnot Creek fillet tissue samples. These metals included aluminum, arsenic, 
calcium, chromium, copper, magnesium, manganese, mercury, nickel, potassium, sodium and zinc in the fillet 
samples. The range of detected levels for these chemicals in the fish fillet tissue sa~~~ples from Hadnot Creek are 
as follows: 

AlUminum 36.5 36.5 
Al-SiSlliC 0.34 3.9 
Calcium 154 1,170 
ChromiLUll 0.21 0.68 
Copper 0.18 0.46 
Magnesium ,254 319 
Manganese 0.008 0.38 
MercurY 0.05 0.24 
Nickel 0.45 0.45 
Potassium 3,270 4,040 
sodium 505 1,060 
zinc 3.9 6.5 

Minimum (rnglka Maximum (mg/lcg) 

The maximum detect of mauganese was in the southern flounder. The maximum detect of sodium was found in 
the red drum. Ahuninum, calcium, cb.romium, magnesium, mercury, and pots&m were detected at their highest 
uxrcentrations in the largemouth bass. The maximum detects of arsenic, copper, nickel, and zinc were found in 
the longnose gar. 

Two pesticides were detected in the fillet tissue samples, 4-4,-DDE and alpha-chlordane. 4,4’-DDE was detected 
twice, both in the longnose gar. Alphaxhlordane was detected once in the largemouth bass. The range of detected 
concentrations for these constituents were as follows: 

Minimum &z/kg) Maximum ~ug/ke~ 

4-4’-DDE 9.7 12.0 
alpha-Chlordane 0.17 0.17 



lkvo VOCs and three SVOCs were detected in the fillet tissue samples. Common laboratory contaminants were 
the primary detections, which included methylene chloride, acetone, di-n-octyl phthalate and bis(2- 
ethylhexyl)phthalate. Phenol was also detected in the fillet tissue samples. The concentration ranges for these 
chemicals were the following: 

Minimum (u&g) Maximum (&kg) 

Methylene chloride 3.0 41.0 
Acetone 16 130 
di-n-octyl phthalate 61 500 
bis(2ethylhexyl) 820 17,000 

ph- 
Phenol 460 2,100 

Field Chemistry Results 

Samples from these surface water bodies were collected from the water surface and bottom. 

Webb Creek 

At Webb Creek, the salinity at station WC02 ranged from 0 to 7 ppt. Conductivity ranged from 850 to 10,500 
micromhos/cm. Dissolved oxygen levels ranged from 4.4 to 9 mg/L. The pH at station WC02 in Webb Creek 
ranged from 6.85 to 7.48 S.U. in the surface water. The temperature of the water at WC02 ranged from 17.5 to 
21 “C. 

At WCO3, the salinity ranged from 10 to 12.8 ppt. The conductivity ranged from 16,500 tc 18,000 micromhos/cm. 
Dissolved oxygen levels ranged from 8.5 to 10 mg/L. The pH at WC03 in Webb Creek ranged from 7.33 to 7.56 
S.U. in the surface water. The temperature of the water at WC03 ranged from 19 to 23 “C. 

Hadnot Creek 

In Hadnot Creek, the salinity at station HCOl was 0 ppt. The conductivity was 13.5 micromhos/cm. The dissolved 
oxygen level was 7.7 mg/L. The pH at HCOl was 6.89 S.U in the surface water, and the temperature of the 
Hadnot Creek water was 17 “C. 

At station HC02, the salinity ranged from 0 to 16.5 ppt. The conductivity ranged from 720 to 22,800 
micromhos/cm. The dissolved oxygen levels ranged from 1 to 7.3 mg/L. The pH at HC02 ranged from 6.7 to 
7.2 S.U. in the surface water. The temperature of the water at HC02 ranged from 15.5 to 22 “C. 

At station HC03, the salinity ranged from 17 to 17.9 ppt. The conductivity ranged from 25,500 to 26,500 
micromhos/cm. The dissolved oxygen level was 12 mg/L. The pH at HC03 ranged from 7.69 to 7.79 S .U. in the 
surface water. The temperature of the water at HC03 ranged from 17.5 to 17.8 “C. 

At station HC04, the salinity was 0 ppt. The conductivity was 65 micromhos/cm, and the dissolved oxygen level 
was 5.3 mgiL. The pH at HCO4 was 6.16 S.U. in the surface water, and the temperature of the water was 17.3 
“C. 

Holland Mill Creek 

In Holland Mill Creek, the salinity was 0 ppt at station HMOl. The conductivity was 140 micromhoslcm, and the 
dissolved oxygen level was 8.0 mg/L. The pH at station HMO1 was 6.9 S.U. in the surface water, and the 
temperature of the water was 17.5 “C. 



At station HMO2, the salinity ranged from 1 to 25 ppt. The conductivity ranged from 2,490 to 38,ooO 
micromhoskm. The dissolved oxygen levels ranged from 5.0 to 11.8 mgL. The pH at station HMO2 ranged from 
6.72 to 7.9 S.U. in the surf& water. The temperature of the water at HMO2 ranged from 15.2 to 20 “C. 

At station HM03, the salinity ranged from 13.5 to 22 ppt. The conductivity rauged from 19,000 to 32,000 
micromhos. The dissolved oxygen levels ranged f?om 3.4 to 10.8 mg/L. The pH at station HMO3 ranged from 
6.81 to 7.90 S.U. in the surface water. The temperature of the water at HMO3 ranged from 17.5 to 17.8 “C!. 

-- 



Statistical Summary of 
Analytical Results 
(Surface Water) 

-- 
..’ 



KEY TO STATISTICAL AND ANALYTICAL SUMMARY TABLES 

U - Indicated analyte was analyzed for but not detected 

J - Indicates an estimated value 

UJ - Not detected, quantitation limit may be inaccurate or imprecise 

R - Result is rejected and unusable 

B - Not detected substantially above the level reported in laboratory or field blanks (organics) 

P - There is greater than 25% difference for detected pesticide@CB concentrations between the 
two GC columns, the lower of the two values is reported 

L - Result is biased low 

K - Result is biased high 

ND - Analyte not detected 

NZ - Analyte not analyzed 

mg/L - Milligrams per liter 

ug/L - Micrograms per liter 

mg/kg - Milligrams per kilogram 

ug/kg - Micrograms per kilogram 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - HADNOT CREEK 
SURFACE WATER - METALS 

PARAMETER 

MlNlMUM MAXIMUM SAMPLE No. LOQ NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAQE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
(ug/L) @g/L) VALUE @g/L) (ug/L) &g/L) DETECTED ANALYZED DETECTION 

Aluminum 
Arsenic 
Barium 
Cal&m 
Chromium 
Iron 
Magnesium 
Potassium 
Selenium 

692.00 692.00 t HGSWO4 253.10 468.07 
20.00 20.00 t HC-SW03 5.30 13.35 
9.00 26.00 + HCSWOJ 19.60 25.87 

11600.00 107ooo.00 t HCSW03D 53760.00 92784.90 
125.00 130.00 t HCSW95 54.70 118.12 
291 .oo 746.00 + HGSWOl 492.00 666.33 
954.00 633ooo.00 t HGSWOB 258640.60 576299.05 

14500.00 2o3ooo.00 + HGSW03 04234.00 187308.88 
6.00 6.00 t HGSWOB 2.00 4.29 

1019.72 1 
3190.11 1 

35.22 S 
456379.04 5 

40374.07 2 
793.41 5 

1*5oE+16 5 
5.24Etl2 3 

38.67 1 

5 
5 
S 
5 
s . 
S 
5 
5 
5 

Sodium 6090.00 2560000.00 t HGSW03D l.OlEtO6 2.17EtO6 4.80Et14 5 5 

20% 
20% 
100% 
109% 
40% 
100% 
109% 
60% 
20% 
100% 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = ,THE LOQ NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
l + ;: BOTH THE RME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYIICAL RESULTS 
BACKQROUNO . HADNOT CREEK 
SURFACE WATER - PESTlClDESlPCBs 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. 
OETECTEO OEI-ECTED OF MAXIMUM ARlTHMETlC 

VALUE VALUE OETECTEO AVERAGE 
(ug/L) @g/L) VALUE @g/L) 

LOO NORMAL 
UPPER 95% 

RME CONFIDENCE LEVEL No, OF TIMES No. OF TIMES FREQUENCY OF 
@g/L) @g/L) DETECTED ANALYZE0 DETECTION 

NO PESTICIDES/PCBs WERE DETECTED 

* = THE RME IS GREATER THAN THE MAXIMUM DR‘ECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = <THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

l t = BOTH THE RME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 
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MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKQROUND - HADNOT CREEK 
SURFACE WATER - SEMlVOLATlLE ORQANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LO5 NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
@g/L) (ug/L) VALUE (ugll) @g/L) (w/L) DETECTED ANALYZED DmECTION 

NO SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED I 

* = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE Loa NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

l t = BOTH THE RME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE I 
NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - HADNOT CREEK 
SURFACE WATER - VOLATILE ORQANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. 
DETECTED DETECTED OF MAXIMUM ARITHMETIC 

VALUE VALUE DETECTED AVERAGE 
@g/L) @g/L) VALUE &g/L) 

NO VOLATILE ORQANIC COMPOUNDS WERE DETECTED 

LOQ NORMAL 
UPPER 95% 

RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
@g/L) @g/L) DETECTED ANALYZED DETECTION 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOQ NORMAL 95% UCL IS QREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
’ t = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCUlATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE - 
NA = NOT APPLICABLE 

C II ,, c III 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SURFACE WATER - METALS 

MINIMUM MAXIMUM SAMPLE No. 
DETECTED DETECTED OF MAXIMUM ARITHMETIC 

VALUE VALUE DETECTED AVERAGE RME 

LOQ NORMAL 
UPPER 95% 

CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
PARAMETER (ug/L) @g/L) VALUE @g/L) @g/L) (us/L) DETECTED ANALYZED DETECTION 

Aluminum 535.00 535.00 l t HM-SW02 269.50 657.32 40037.76 1 3 33% 
Barium 20.00 49.00 l t HM-SW01 35.67 60.35 204.30 3 3 100% 
Calcium 14100.00 302000.00 l t HM-SW03 118766.67 387190.45 4.42Et14 3 3 100% 
Chromlum 36.00 158.00 l t HM-SW03 66.33 202.69 3.67Ett2 2 3 67% 
Iron 32o.wJ 559.00 l t HM-SW02 434.67 636.62 043.56 3 3 100% 
Lead 58.10 58.10 l t HM-SW03 19.95 75.65 1.70E t27 1 3 33% 
Magnesium 2630.00 754000.00 ‘t HM-SW03 288610.00 973947.76 1.02Et35 3 3 100% 
Potassium 41100.00 288000.00 ‘t HM-SW03 109978.33 372096.67 1.33Et36 2 3 67% 
Selenium 1.50 41.00 “+ HM-SW03 15.00 52.97 8.42Et13 2 3 67% 
Sliver 37.00 37.00 l t H&SW03 16.83 46.42 264713.62 1 3 33% 
Sodium 16500.00 6750000.00 l t HM-SW03 2501833.33 8733985.25 1,96Et44 3 3 100% 

l = THE RME IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
l t = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 

STATISTICAL SUMMARY OF ANALMICAL RESULTS 

BACKGROUND - HOLLAND MILL CREEK 

SURFACE WATER - PESTICIDES/PCBs 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOG NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
@g/L) &g/L) VALUE (ug/L) (l&I/L) @g/L) DETECTED ANALYZED DETECTION 

NO PESTtCIDES/PCBs WERE DETECTED 

l = THE RME IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t =i THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAlLY INTAKE 
l t = BOTH THE AME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

RME = REASONABLE MAXIMUM D(POSURE 

NA = NOT APPLICABLE 
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MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SURFACE WATER - SEMIVOlATILE ORGANIC COMPOUNDS 

MINIMUM MAXIMUM SAMPLE No. LOQ NORMAL 
DETECTED DETECTED OF MAXIMUM ARlTHMETlC UPPER 95% 

VALUE VALUE DETECTED AVERAQE RME CONFIDENCE LEVEL No. OF TIMES No. OF IIMES FREQUENCY OF 
PARAMETER @g/L) (ug/L) VALUE (ugll) (ug/L) @g/L) DETECTED ANALYZED DETECTION 

NO SEMNOLATILE ORQANIC COMPOUNDS WERE DETECTED 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE is USED TO CALCULATE CHRONIC DAILY INTAKE 
+ -‘THE LOQ NORMAL 95% UCL IS QREATER THAN THE MAXIMUM DFTECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

l + k BOTH THE RME AND LOQ NORMAL 95% UCL ARE QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXlMUM EXPOSURE 
NA r NOT APPLICABLE 

I 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALMICAL RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SURFACE WATER -VOLATILE ORGANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOQ NORMAL 
DETECTED DETECTED OF MAXIMUM ARlTHMETlC UPPER 95% 

VALUE VALUE DETECTED AVERAQE RME CONFIDENCE LEVEL No. OF TiMES ho. OF TIMES FREQUENCY OF 
(ug/L) (ug/L) VALUE (ug/L) (ugll) @g/L) DETECTED ANALYZED DEfECTiON 

I NO VOLATILE ORQANIC COMPOUNDS WERE DETECTED I 

l = +llE RME IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = ,THE LOQ NORMAL 95% UCL IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY 1NTAKE 
* t = BOTH THE RME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND-WEBB CREEK 
SURFACE WATER - METALS 

PARAMETER 

MINIMUM MAXIMUM 
DETECTED DETECTED 

VALUE VALUE 
(ug/L) @g/L) 

SAMPLE No. LOG NORMAL 
OF MAXIMUM ARlTHMElIC UPPER 95% 

DEFECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TlMES FREQUENCY OF 
VALUE @g/L) (ugll) (ug/L) DnECTED ANALYZED DETECTION 

Barium 27.00 29.00 l t WC-SW02 26.00 34.31 32.19 2 2 100% 
Calcium 40500.00 46900.00 l t WC-SW02 43700.00 63904.60 56264.51 2 2 190% 
Chrdmium 97.00 97.00 l t WC-SW03 62.25 334.60 1.32Et20 1 
Iron ’ 

2 . 50% 
321 .OO 660.00 l t WC-SW02 490.50 1560.72 14356.69 2 2 100% 

Magnealum 29000.w 446W.00 ‘t WC-SW03 36900.w 66760.60 133710.56 2 2 100% 
Potassium 10900.00 136000.W ‘t WC-SW03 73450.00 466390.70 l.OlEt23 2 2 190% 
Sodium 202WO.W 695000.00 l t WC-SW03 546500.00 2736301 .W 6.63Etll 2 2 100% 

* = THE RME IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
l t = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME 5: REASONABLE t$AXIMUM EXPOSURE 
NA =: NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALMICAL RESULTS 
BACKQROUND - WEBB CREEK 
SURFACE WATER - PESTICIDES/PCBa 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. 
DETECTED DETECTED OF MAXIMUM ARITHMETIC 

VALUE VALUE DETECTED AVERAGE 
(w/L) (ugn-) VALUE (ugll) 

LOG NORMAL 
UPPER 95% 

RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
@g/L) @g/L) DETECTED ANALYZED DETECTION 

Aldrin 0.04 0.04 l t WC-SW02 0.03 0.06 0.07 1 2 50% I 

” = THE RME IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCUIATE CHRONIC DAILY INTAKE 
+ s THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DEFECTEO VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

l t = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONiC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 

6 Ill 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - WEBB CREEK 
SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS 

MINIMUM MAXIMUM SAMPLE No. LOQ NORMAL 
DETECTED DETECTED OF MAXIMUM ARKHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
(ugll) (ugll) ( ) PARAMETER ( g ) ( g ) u IL u IL VALUE uglL DETECTED ANALYZED DETECTION 

NO SEMIVOlATILE ORGANIC COMPOUNDS WERE DETECTED 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
+ = THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
*+ = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYIICAL RESULTS 
BACKGROUND -WEBB CREEK 
SURFACE WATER -VOLATILE ORQANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOG NoRMAL 
1 

DETECTED DETECTED OF MAXIMUM ARlTHMETlC UPPER 95% 
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
@g/L) (ug/L) VALUE @g/L) @g/L) &g/L) DETECTED ANALYZED DETECTION 

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED I 

l = THE RME IS QREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t =*THE LOQ NORMAL 95% UCL IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
’ t = BOTH THE RME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
HME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 

i II 
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MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 

BACKGROUND - HADNOT CREEK 
SEDIMENT - METALS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOG NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY 01 

OwW WvW VALUE (mg/kg) (mdkg) (mg/kg) DETECTED ANALYZED DUECTION 

Aluminum 760.00 14000.W t HC-SDO3-612 5467.76 6305.91 20353.32 9 9 100% 
Arsenic 0.26 1.90 l t HC-SD02-612 1.71 2.67 6.56 6 9 67% 
Barium 4.10 17.20 t HC-SD03-612 9.75 13.11 21.64 6 9 69% 

Beryllium 0.14 0.32 t HC-SD02-612 0.16 0.24 4.60 3 6 5096 
Cadmium 0.03 0.66 HC-SDO3-06 0.11 0.24 0.42 7 9 76% 
Calcium 1 CEmw 3620.00 t HC-SDO1-06 2645.56 3233.62 3640.09 9 9 100% 

Chromium 1.30 41.60 t HC-SDO3-612 10.61 16.97 53.55 9 9 160% 
Cobalt 4.50 5.06 HC-SDO3-612 1.67 2.91 4.01 2 9 22% 

Copper 0.66 1.50 l t HC-SDO2-06 1.35 1.75 2.01 6 9 67% 

Iron, 362.00 11 lW.W t HCSDO3-060 3396.56 5709.65 26323.00 9 9 100% 

Lead 3.70 5.30 l t HC-SDO3-06 4.50 9.55 305.02 2 2 109% 

Magnesium 77.10 6540.00 t HGSDO3-612 1977.79 3466.31 1292043.17 7 9 76% 

Manganese 3.50 64.70 HGSDO3-612 16.54 29.36 62.63 9 9 100% 

Mercq 0.25 0.42 *t HGSD03-612 0.34 0.46 11.17 3 3 100% 

Nickel 1.60 12.10 t HGSD03-612 3.77 6.49 17.25 4 9 44% 

Potaeslum 623.00 ’ 1640.00 t HGSD03-612 671.39 1079.26 2769.97 4 9 44% 

Selenium 0.21 0.60 HC-SD02-06 0.30 0.59 0.46 5 9 56% 

Sodium 1630.00 2750.00 t HGSDO2-06 645.25 1750.35 163541390662.91 2 6 33% 

Thallium 0.14 0.44 t HGSDO3-612 0.23 0.31 0.46 6 9 67% 

Vanadium 1.50 36.90 t HGSD03-612 11.11 16.54 56.26 9 9 100% 

Zinc 20.60 40.00 t HC-X03-612 12.71 22.07 63.76 3 9 33% 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

t = ;THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
l t = ROTH THE RME AND LOG NORMAL 95% UCL ARE OREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

RME = REASONABLE MAXIMUM EXPOSURE 

NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - HADNOT CREEK 

SEDIMENT - PESTICIDES/PCBs 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOG NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
(ugncg) (ugncg) VALUE @g/kg) (us/kg) @g/kg) DETECTED ANALYZED DEfECTION 

bet:;BHC 

delta-BHC 
Hep’achlor 

1,4’- b DD 

4,4’-DDT 
Methoxychlor 

Endrin eldehyde 

1.70 1.70 ‘+ HCSWC612 1.93 2.39 2.58 1 9 11% 

0.64 0.64 l t HC-SD01-06 1.82 2.35 2.91 1 9 11% 
0.48 2.00 l t HCSD04-612 1 a69 2.42 3.26 2 9 22% 

1.50 4.00 HCSD03.612 2.16 3.!1 3.50 3 9 a 33% 

1.20 1.20 ‘t HCSD03-06D 3.23 4.23 5.08 1 9 11% 
0.94 0.94 l + HCSD04-06 17.66 23.58 92.52 1 9 11% 

0.59 7.10 t HCSD02-06 3.56 5.02 10.80 3 9 33% 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t =!THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

l + = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY WAKE 
RME = REASONABLE MAXIMUM EXPOSURE 

NA F NOT APPLICABLE 
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MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTB 
BACKGROUND - HADNOT CREEK 
SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOG NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
@g/kg) @g/kg) VALUE (ug/kg) (ugncg) (ugntg) DETECTED ANALYZED DETECTION 

I i NO SEMIVOlATILE ORQANIC COMPOUNDS WERE DETECTED I 

* = THE RME IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
+ = ,THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
’ t = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA L NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 

STATISTICAL SUMMARY OF ANALYRCAL RESULTS 
SACKQROUND - HADNOT CREEK 

SEDIMENT - VOLATILE ORQANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM 

DETECTED DETECTED 
VALUE VALUE 

@g/kg) (ug/kg) 

SAMPLE No. LOG NORMAL 

OF MAXIMUM ARITHMETIC UPPER 95% 
DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 

VALUE (ugikg) (us/kg) (uglkg) DEFECTED ANALYZED DFTECTION 

Acetone 70.00 70.00 HC-SDO1-06 18.06 30.44 36.73 1 9 11% 
Carbon Disulfide 14.00 19.00 HESDO2-612 12.44 15.67 18.14 2 9 22% 
P-Sutanone 7.00 7.00 l t HCSDOl-06 11.06 13.94 15.49 1 9 11% 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

+ = THE LOQ NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DEI-ECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

* t = BOTH THE RME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DEI-ECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 

NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALMICAL RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SED!MENT - METALS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOG NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TlMES FREQUENCY 01 
(mgkg) (mg/kg) VALUE (mg/kg) (mg/kg) (me/kg) DETECTED ANALYZED DETECTION 

Aluminum 337.00 13600.00 t HM-SDO2-06 6181.29 10282.21 655667.62 7 7 100% 
Barium 11.00 18.70 t HM-SD0266 6.71 13.92 66.49 4 7 57% 
Cadmium 0.03 0.11 HM-SDOl-06D 0.06 0.08 0.10 7 7 100% 
Calcium 282.00 7860.00 t HM-SW2-612 2952.86 4844.12 22431.34 7 7 100% 
Chromium 1.10 38.40 t HM-SDU2-G 19.83 32.39 2021.73 7 7 100% 
Cobalt 4.00 4.40 t HM-SDO2-06 2.02 3.18 6.18 2 7 29% 
Iron 225.00 32400.00 t HM-SDO2-612 12262.43 21399.01 27918943.98 7 7 100% 
Lead 0.62 9.20 t HM-SDO3-06 4.35 6.94 32.96 7 7 100% 
Magi&urn 26.70 5700.00 t HM-SDO3-06 2576.66 4422.89 136198282.35 7 7 100% 
Manganese 1.30 67.26 t HM-SDO2-06 34.14 56.82 8851.72 7 7 100% 
Mercury 0.09 0.35 t HM-SDO3-06 0.23 0.30 0.38 7 7 100% 
Nickel 9.60 14.20 t HM-SD03-06 6.76 11.07 359.48 4 7 57% 
Potassium 1510.00 1760.00 t HM-SDO3-612 1007.00 1596.65 13233.89 4 7 57% 
Selenlum 0.25 0.40 HM-SDO2-06 0.21 0.29 0.39 2 7 29% 
Silver 0.49 0.49 l t HM-SDOl-06 0.39 0.49 0.60 1 7 14% 
Thallium 0.13 0.37 t HM-SD02-06 0.20 0.29 0.52 4 7 57% 
Vanadium 0.66 3O.do t HM-SDO2-612 16.69 27.76 18094.26 6 7 86% 
Zinc 6.70 43.10 + HM-SDO2-06 23.57 34.53 65.13 7 7 100% 

’ = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LO0 NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

l t = BOTH THE RME AND LOQ NORMAL 95% UCL ARE OREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA ; NOT APPLICABLE . 



MARINE CORPS BASE CAMP LEJEUNE 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKQROUND - HOLLAND MILL CREEK 

SEDIMENT - PESTICIDEWPCBs 

PARAMETER 

I 

MINIMUM MAXIMUM SAMPLE No. LOQ NORMAL 
DFTECTED DETECTED OF MAXIMUM ARITHMFTIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 

(ug/kg) (ugikg) VALUE @g/kg) (us/kg) (ugncg) DETECTED ANALYZED DETECTION 

beta-BHC 3.00 7.30 HM-SDO1-06D 3.24 4.69 5.98 2 7 

Aldrin 0.56 0.72 l t HM-SD01-612 1.84 2.60 4.20 2 7 

Dieldrin 0.58 1.50 l + HM-SDOl-612 3.55 5.13 12.37 2 7 

4,4’-DDE 1.00 4.30 l t HM-SD01-612 4.01 5.37 8.82 2 7 

4,4’-ODD 0.87 3.10 *t HM-SDOl-612 2.85 4.16 6.44 4 7 
4,4’-.DDT 1.70 1.70 +t HM-SD01-612 3.79 5.13 6.75 1 7 

alpha-Chlordane 1.30 1.30 l c HM-SD01-612 1.99 2.61 3.14 1 7 

gamma-Chlordene 3.00 3.00 t HM-SDO1-612 2.24 2.86 3.56 1 7 

29% 

29% 
29% 

29% 

57% 

14% 

14% 

14% 

* = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE is USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

l + i BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RMS = REASONABLE MAXIMUM EXPOSURE 

NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM 
DEiECTED DETECTED 

VALUE VALUE 
&g/kg) (ug/kg) 

SAMPLE No. LOQ NORMAL 
OF MAXIMUM ARITHMETIC UPPER 95% 

DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES i-lo. OF TIMES FREQUENCY OF 
VALUE @g/kg) (uencg) (ugikg) DETECTED ANALYZED DETECTION 

DI-n-butylphthalate 534.00 619.00 + HM-SDO2-612 423.29 573.31 766.73 3 
bls(2;Ethylhexyl)phthalate 

7 43% 
454.00 454.00 l t HM-SD93.612 370.64 500.04 607.73 1 7 14% 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOQ NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
l t = BOTH THE RME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA 7 NOT APPLICABLE 

. . 
,’ 



MARINE CORPS EASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SEDIMENT - VOlATlLE ORGANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOG NORMAL 
DETECTED DETECTED OF MAXIMUM ARlTHMETlC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
@g/kg) (ugkg) VALUE (ugncg) @g/kg) (ug/kg) DETECTED ANALYZED DETECTION 

I ! NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED J 

l = tHE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
+ = THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 

l + 1 BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 
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MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND -WEBB CREEK 
SEDIMENT - METALS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOQ NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAQE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
(mghg) (mghg) VALUE (mghg) (mghg) (mghg) DETECTED ANALYZED DETECTION 

I Aluminum 
Barium 

Calcium 
Chromium 
Cobalt 
Iron 
Lead 

Nickel 
Potassium 
Thallium 
Vanadium 

6200.00 14600.00 l t WC-SDO2-06 12275.00 15932.10 19239.95 4 
13.30 26.20 t WC-SDO2-06 16.63 26.76 35.92 4 
0.06 0.26 t WC-SDO2-06 0.13 0.24 1.11 4 

2190.00 4060.00 ‘t WC-SDO2-06 3222.50 4132.21 4914.08 4 
6.70 42.60 t WC-SD03612 24.93 42.26 246.57 4 
3.50 3.90 *t WGSD03-612 2.44 4.16 21.71 2 

6120.00 20700.00 t wcsDo3-612 13980.00 20133.62 29586.84 4 
5.10 16.90 t WC-SDO2-06 9.65 16.46 51.03 4 

616.00 6060.00 *t WGSDO3-612 3197.00 6127.63 017766.37 4 
26.00 47.80 l t WCSD03-612 39.35 50.44 60.95 4 

0.23 0.40 l t wGs002-06 0.31 0.41 0.48 4 
3.60 11.40 t WC-SDO3-612 7.25 11.11 21.80 4 

1410.00 1590.00 *t WGSD03-612 965.66 1719.51 81140.45 2 
0.24 0.24 + WGSDO3-06 0.16 0.23 0.31 1 

11.90 31 .OO t WGSD03-612 21.33 30.56 45.84 4 

4 100% 
4 100% 
4 100% 
4 100% 
4 100% 
4 50% 
4 109% 
4 100% 
4 160% 
4 100% 
4 100% 
4 160% 
4 50% 
4 25% 
4 100% 

1 Zinc 27.20 52.00 t WGSDO2-06 33.83 46.69 61.59 4 4 100% 

’ = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOQ NORMAi 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
l t = BOTH THE RME AND LOG NORMAL 95% UCL ARE QREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLeCABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - WEBB CREEK 
SEDIMENT - PESTICIDES/PCBa 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOQ NORMAL 
DETECTED DFrECTED OF MAXIMUM ARlTHMETlC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
lug/kg) (ueikg) VALUE @g/kg) (ugikg) (ugncg) DETECTED ANALYZED DETECTION 

delta-BHC 0.79 0.79 l t WC-sDo2-612 1.99 3.02 9.99 1 4 25% 
Aldrin 1.20 1.20 l * WC-sDo2-06 1.93 2.65 3.66 1 4 25% 
Dieldrln 3.70 3.70 l t WC-SDO2-06 4.00 4.79 4.96 1 4 25% 
4,4’-DDE 16.00 16.00 + WC-SDO2-06 7.06 14.12 97.61 1 4 25% 
4,4’-DDD 12.00 12.00 t WC-SDO2-06 6.06 10.76 26.91 1 4 25% 
4,4’-DDT 0.76 2.69 l t WGSDO2-06 2.37 4.64 91 .oo 3 4 75% 

l = THE RME IS GREAiER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOG NORMAL 95% UCL IS QREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
* + = BOTH THE RME AND LOQ NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALMICAL RESULTS 
BACKQAOUND - WEBB CREEK 
SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOQ NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVEFIAQE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
@g/kg) @g/kg) VALUE @g/kg) (us/kg) @g/kg) DETECTED ANALYZED DEFECTION 

Benta(a)pyrene 544.00 544.00 l tWc-SDo3-612 436.25 554.61 635.17 1 4 25% I 

l = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE: THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOO NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
* + = BOTH THE-RME AND LOQ NORMAL 95% UCL AREDREATER THAN THE MAXIMUM IXTECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USliD TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 



MARINE CORPS BASE CAMP LEJEUNE 
STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND - WEBB CREEK 
SEDIMENT - VOLATILE ORGANIC COMPOUNDS 

PARAMETER 

MINIMUM MAXIMUM SAMPLE No. LOG NORMAL 
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95% 

VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVEL No. OF TIMES No. OF TIMES FREQUENCY OF 
(uancg) (ugncg) VALUE (ugncg) (us/kg) (uglkg) DETECTED ANALYZED DETECTION 

NO VOLATILE ORGANIC COMPOUNDS WERE Dl3ECTED 

* = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
t = THE LOG NORMAL 95% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE 1s USED TO CALCULATE CHRONlC DAllY INTAKE 

l t = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXiMUM DETECTED VALUE; THEAEFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE 
RME = REASONABLE MAXIMUM EXPOSURE 
NA = NOT APPLICABLE 



Analytical Summary of Results 
(Surface Water) 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HADNOT CREEK 
SURFACE WATER - METALS 

BAKER I.D. HC-SW01 HCSW02 HC-SW03 HCSW03D HCSW04 
LABORATORY I.D. 5167-16 5162 5166 5163 5152 
DATE COLLECTED O&MAY-l 994 O&MAY-l 994 06-MAY-1994 06-MAY-1994 08-MAY-1994 
UNITS UG/L UG/L UG/L UG/L WI- 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Iron 
Magnesium 
Potassium 
Selenium 
Sodium 

356 
1 

19 
27000 

9’ 
746 

1450 
1670 

1 
6900 

U 303 u 
U 1 UJ 
J 20 J 

36600 
U 19 u 

528 
44800 

U 14500 
U 5 u 

301 U 187 U 692 
20 10 UJ 1 u 
26 J 24 J 9 J 

86600 107000 11600 
130 J 125 J 9 u 
339 291 556 

633000 613000 954 
203000 202000 1670 U 

6 J 1 UJ 1 :UJ 
2090000 2560000 6090 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HADNOT CREEK 
SURFACE WATER PESTICIDES AND PCBs 

BAKER I.D. 
LABORATORY I.D. 
DATE COLLECTED 
UNITS 

HC-SW01 HC-SW02 HC-SW03 HC-SW03D HC-SW04 
5167-l 6 5162 5166 5163 5152 

08-MAY-1994 06-MAY-1994 06-MAY-I 994 06-MAY-I 994 08-MAY-1994 
ugn ugn ugn ugn ugn 

NO PESTICIDES OR PCBs WERE DETECTED 
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MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HADNOT CREEK 
SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS 

BAKER I.D. HC-SW01 HC-SW02 HC-SW03 HC-SW03D HC-SW04 
LABORATORY I.D. 5167-16 5162 5166 5163 5152 
DATE COLLECTED 08-MAY-1994 06-MAY-I 994 06-MAY-1994 06-MAY-1994 O&MAY-l 994 
UNITS ugn ugn ug/l ugn ugn 

\ 
NO SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HADNOT CREEK 
SURFACE WATER - VOLATILE ORGANIC COMPOUNDS 

BAKER I.D. HC-SW01 HC-SW02 HC-SW03 HCSWO3D HCSW04 
IABORATORY I.D. 5167-16 5162 5166 5163 5152 
DATE COLLECTED 0%MAY-d 994 06-MAY -1994 06-MAY -1994 OB-MAY-1994 08-MAY -1994 
UNITS ugll ug/l ugll ugll ugll 

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SURFACE WATER - METALS 

BAKER I.D. HMSWOi HMSW02 HMSW03 
IABORATORY I.D. 5167-18 5161 5160 
DATE COLLECTED 08-MAY-1994 06-MAY-1994 06-MAY-1994 
UNITS UG/L UG/L UG/L 

Aluminum 
Bar/urn 
Calcium 
Chromium 
Iron 
Lead 
Magnesium 
Potassium , 
Selenium 
Silver 
Sodium 

259 u 
49 J 

14100 
10 u 

425 
I u 

2830 
1670 U 

1.5 J 
10 u 

16500 

535 J 
38 J 

40200 
36 J 

559 
2.5 U 

109000 
41100 

5 u 
17 u 

739000 

288 U 
20 J 

302000 
158 J 
320 
58.1 

754000 

41 J 
37 J 

6750000 



MARINE CORPS BASE CAMP LEJEUNE 
ANLAYTICAL SUMMARY OF RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SURFACE WATER - PESTICIDES AND PCBs 

BAKER I.D. 
LABORATORY I.D. 
DATE COLLECTED 
UNITS 

HM-SW01 HM-SW02 HM-SW03 
5167-18 5161 5160 

08-MAY-1994 06-MAY-1994 06.MAY-1994 
ugll ug/l ugll 

NO PESTICIDES OR PCBs WERE DETECTED 

. 
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MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS 

BAKER I.D. HM-SW01 HM-SW02 HM-SW03 
LABORATORY I.D. 5167-18 5161 5160 
DATE COLLECTED 08-MAY-1994 OSMAY-l 994 06-MAY-1994 
UNITS ug/l ug/l ugll 

NO SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SURFACE WATER -VOLATILE ORGANIC COMPOUNDS 

BAKER I.D. HM-SW01 HM-SW02 HM-SW03 
LABORATORY I.D. 5167-l 8 5161 5160 
DATE COLLECTED 08-MAY-1994 06-MAY-1994 06-MAY-1994 
UNITS ug/l ugll ug/l 

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED 

c Ill 
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MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 

’ BACKGROUND -WEBB CREEK 
SURFACE WATER - METALS 

BAKER I.D. WC-SW02 WC-SW03 
LABORATORY I.D. 5167-8 5158 
DATE COLLECTED 06-MAY-1994 06-MAY-1994 
UNITS UG/L UG/L 

Barium 29 J 27 J 
Calcium 46900 40500 
Chromium 15 u 97 J 
Iron 660 321 
Magnesium 29000 44800 
Potassium 10900 136000 
Sodium 202000 895000 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND -WEBB CREEK 
SURFACE WATER - PESTICIDES AND PCBs 

BAKER I.D. WC-SW02 WC-SW03 
LABORATORY I.D. 5167-8 5158 
DATE COLLECTED 06-MAY-1994 06-MAY-I 994 
UNITS ug/l ug/l 

Aldrin 0.035 J 0.05 u 
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MARINE CORPS BASE CAMP LEJEUNE 
ANALYTtCAL SUMMARY OF RESULTS 
BACKGROUND -WEBB CREEK 
SURFACE WATER - SEMIVOlATILE ORGANICCOMPOUNDS 

BAKER I.D. WC-SW02 WC-SW03 
LABORATORY I.D. 5167-8 5158 
DATE COLLECTED 06-MAY-I 994 06-MAY-I 994 
UNITS q/l q/l 

NO SEMIVOtiTILE-ORGANIC COMPOUNDS WERE DETECTED 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - WEBB CREEK 
SURFACE WATER - VOLATILE ORGANIC COMPOUNDS 

BAKER I.D. WC-SW02 WC-SW03 
LABORATORY I.D. 5167-8 5158 
DATE COLLECTED 06-MAY-1994 06-MAY-1994 
UNITS uall us/l 

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED 
-. 



Andy&l Summary of Results 
(Sediment) 
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MARINE CORPS BASE CAMP LEJEUNE 

ANALYTICAL SUMMARY OF RESULTS 

BACKQROUND - HADNOT CREEK 

SEDIMENT - METALS 

BAKER I.D. HC-SDOI-06 HC-SD01612 HC-SD02-06 HCSD02-612 HGSDO3-06 HCSDO3-060 HCSD03-612 HCSDO4-06 HC-SDO4-812 
LABORATORY LD 5050 5044 5057-2 5054 5236 5237 5236 5052 5051 
DATE COLLECTED &MAY-l994 &MAY-1994 6-MAY-1994 B-MAY-1994 07-MAY.1994 07.MAY-1994 07-MAY-1994 B-MAY-1994 6.MAY-1994 

UNITS MQIKQ MGIKQ MGIKQ MQIKQ MQIKQ MQIKQ MQIKQ MQIKQ UQIKQ 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromlum 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 
Nickel 

Pofassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

2940 J 

0.46 J 

16.3 J 

0.14 J 

0.03 J 

3620 J 

2.3 

1.6 U 

646 

0.77 A 

07.7 

6.9 

0.19 R 

1.6 U 

349 u 

0.27 J 

339 u 

0.14 

2.6 

4.9 u 

1660 J 
0.28 J 

14.6 J 

0.16 U 

0.03 J 

3330 J 

3.2 

1.6 U 

1.1 

586 

0.66 R 

77.1 

6.5 

0.13 R 

1.6 u 

396 U 

0.34 J 

305 u 

0.16 

2.6 

4.5 u 

7620 J 

1.1 J 

9.2 J 

0.25 J 

0.1 J 

2030 J 

6 

2.7 U 
1.5 

1.1 A 

1450 

6.5 

0.42 R 

2.7 U 

623 

0.6 J 

2750 

0.42 

0.4 

9.7 u 

10100 J 

1.9 J 

0.7 J 
0.32 J 
0.04 J 

1610 J 

6 

1.6 u 

0.81 

4630 

7.1 R 

1040 

4.9 

0.24 A 

1.6 

395 u 
0.47 J 

1630 

0.26 

7 

6.6 u 

3120 J 
7.5 u 

3.9 u 

0.95 R 

0.66 

3360 J 

16.1 

3.7 u 

4.9 u 

7260 J 

5.3 

4420 

17.1 

0.34 

9.9 

1420 

0.46 UJ 

14100 R 

0.34 u 

20.5 

20.6 

7310 J 

6.5 u 

10.2 

0.92 R 

0.08 

3350 J 
16.6 

4.5 
4.3 u 

11100 J 

3.7 
4130 

35.1 

0.25 

5.5 

1250 

0.41 UJ 

9860 R 

0.29 

10.4 

34.3 

14000 J 

7.9 u 

17.2 
1.3 R 

0.04 u 

3310 J 

41.6 

6 
3.5 u 

1700 J 
6.6 R 

6540 

64.7 

0.42 

12.1 

1640 

0.51 UJ 

6620 R 

0.44 

36.9 

40 

780 J 

0.45 J 
4.1 J 

0.13 u 

0.03 J 
1030 J 

2 

1.5 u 

0.66 

362 

1 R 

46.2 U 
3.7 

0.11 R 

1.5 u 

324 U 

0.21 J 

315 u 

0.13 u 

1.5 

4.5 u 

1260 J 

0.26 J 

5.5 J 

0.15 u 

0.03 UJ 

2150 J 

1.3 

1.6 U 
0.73 

563 

1.1 R 
62.5 U 

3.5 

0.08 R 

1.6 U 

355 u 

0.2 UJ 
344 u 

0.15 u 

1.9 

6.3 u 



MARINE COPRS BASE CAMP LEJEUNE 

ANALYTICAL SUMMARY OF RESULTS 

BACKGROUND - HADNOT CREEK 

SEDIMENT - PESTICIDES AND PCBs 

BAKER I.D. HGSW1-06 HCSDOl-612 tic-SDo2-06 HC-SOO2-612 Hc-SDO3-06 HC-SDO3-06D HC-SW3-612 HC-!3W4-06 HC-SW4-612 
LABORATORY I.D. 3 5057-7 5044 5055 5054 5238 5237 5238 5052 5051 
DATE COLLECTED 8-MAY-1994 6-MAY-1994 6.MAY-1994 6-MAY-1994 07.MAY-1994 07.MAY-1994 07.MAY-1994 &MAY-1994 &MAY-1994 
UNITS uglkg uglkg uglkg q/kg ugikg uglkg uglkg uglkg ugtkg 

beta-BHC 

dabBHC 

Heptechlor 

4,4’-DDD 
4,4’-DDT 

Methoxychlor 

Endrin aldehyde 

2.4 U 2.6 U 4.2 U 2.8 u 5.8 U 4.9 u 6.2 U 2.3 U 1.7 J 

0.84 J 2.8 U 4.2 U 2.8 U 5.8 U 4.9 u 6.2 U 2.3 U 2.5 u 
0.48 J 2.8 U 4.2 U 2.8 U 5.8 U 4.9 u 6.2 U 2.3 U 2J 

2.4 U 2.8 U 1.5 J 2.8 U 11 u 2 J 4 J 2.3 U 2.5 U 
4.7 u 5.4 u 8.2 U 5.3 u 11 u 1.2 J 12 u 4.4 u 4.8 U 

24 U 28 U 42 U 28 U 58 U 49 u 62 U 0.94 J 25 U 

0.59 J 5.4 u 7.1 J 0.77 J 11 u 9.8 U 12 u 4.4 u 4.8 U 

c Ic 



MARINE CORPS BASE CAMP LEJEUNE 

ANALYTICAL SUMMARY OF RESULTS 

BACKGROUND - HAONOT CREEK 

SEDIMENT. SEMIVOLATILE ORQANIC COMPOUNDS 

BAKER I.D. HC-SM)l-06 HC-SWl-612 HC-SDO2-06 HCem2-612 HC-SDO3-06 HCSD93-06D HCSD93-612 HCSDO4-06 HCSD04-612 
LABORATORY I.D. 5057-7 5044 5055 5954 5236 5237 5236 5952 5051 
DATE COLLECTED 6-MAY-1994 a-MAY-1994 6.MAY-1994 6-MAY-1994 07-MAY-1994 07-MAY-1994 07-MAY-1994 &MAY-1994 a-MAY-1994 
UNITS ug/kg usnc9 u9h9 u9fi9 u9nc9 w&l uancg ugncg WKl 

NO SEMIVOLATILE ORQANIC COMPOUNDS WERE DETECTED 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKQROUND - HADNOT CREEK 
SEDIMENT - VOLATILE OROANIC COMPOUNDS 

BAKER I.D. HC-SDo1-06 HCSDOl-612 HCSDO2-06 HCSDO2-612 HCSDO3-06 HC-SDO3-06D HCSD03-612 HCSDO4-06 HC-SDO4-612 
LABORATORY I.D. 5057-7 5044 5955 5054 5238 5237 5236 5952 5051 
DATE COLLECTED e-MAY-1 994 I-MAY-1994 B-MAY-1 994 B-MAY-1 994 07.MAY-1994 07.MAY-1994 07.MAY-1994 &MAY-1994 I-MAY-1 994 
UNITS uglkg uglkg uglkg uglkg uglkg uglkg ugikg @kg ugncg 

Acetone 70 J 16 UJ 25 UJ 16 UJ 34 UJ 29 UJ 37 UJ 13 UJ 15 UJ 
Carbon Dlsulfide 14 u 16 U 14 19 J 34 u 29 U 37 u 13 u 15 u 
2-Butanone 7J 16 UJ 25 UJ 16 UJ 34 UJ 29 UJ 37 UJ 13 UJ 15 UJ 

c Ii 
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MARINE CORPS BASE CAMP LEJEUNE 
ANALMICAL SUMMARY OF RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SEDIMENT - METALS 

BAKER I.D. HM-SOOl-06 HM-SOOl-060 HM-SOOl-612 HM-SO02-06 HM-SO02-612 HM-SOO3-06 HMSOO3.612 
IABORATORY I.D. 5243-l 8 5220 5219 5242 5241 5240 5239 
DATE COLLECTED 08.MAY-1994 O&MAY-l 994 O&MAY-l 994 07-MAY-1994 Of-MAY-1994 Of-MAY-1994 07-MAY-1994 
UNITS MG/KG MGIKG MG/KG MG/KG MG/KG MG/KG MG/KG 

Aluminum 457 J 
Barium 3.4 u 
Cadmium 0.03 
Calcium 282 J 
Chromium 1.6 
Cobalt 1.3 u 
Iron a 262 J 
Lead 0.62 J 
Mag’nesium 35.5 
Manganese 1.9 
Mercury 0.09 
Nickel 1.3 u 
Pottissium 297 u 
Set&urn 0.17 u 
Silver 0.49 
Thallium 0.12 u 
Vanadium 0.84 
Zincs 9.7 

337 J 
2.1 u 

0.11 
508 J 
1.1 
1.4 u 

225 J 
0.74 J 
26.7 

1.3 
0.16 

1.4 u 
304 u 
0.17 u 
0.37 u 
0.12 u 
0.62 U 

6.7 

505 J 
3.9 u 

0.03 2850 J 
1.5 
1.4 u 

350 J 
1 

34.4 
1.6 

0.18 
1.4 u 

317 u 
0.25 J 
0.39 u 
0.13 
0.66 
8.3 

13600 J 9850 J 8760 J 9760 J 
18.7 13.7 11 12.9 
0.08 0.06 0.05. 0.03 
4250 J 7860 J 2920 J 2000 J 
38.4 28.1 30.7 36 

4.4 3.5 u 3.9 u 4 
15800 J 32400 J 16900 J 19900 J 

6 7.2 9.2 5.7 
4940 3000 5700 4300 
67.2 55.5 50.2 61.3 
0.27 0.32 0.35 0.27 
11.2 9.6 14.2 10.3 
1510 1600 1720 1760 

0.4 J 0.45 UJ 0.5 UJ 0.37 UJ 
0.85 u 0.95 u 1.1 u 0.79 u 
0.37 0.32 0.35 u 0.27 
27.1 30 28.4 29.5 
43,l 33.2 34.1 29.9 

’ 



MARINE CORPS BASE CAMP LEJEUNE 
ANALMICAL SUMMARY OF RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SEDIMENT - PESTICIDES AND PCBs 

BAKER I.D. HM-SDOl-06 
LABORATORY I.D. 5243-l 8 
DATE COLLECTED 08.MAY-1994 
UNITS uglkg 

HM-$001.06D HM-SDOl-612 
5220 5219 

06-MAY-1994 OB-MAY-1994 
uglkg uglkg 

HM-SD02-06 
5242 

07-MAY-1994 
uglkg 

HMSD02-612 HM-SDO3-06 
5241 5240 

07-MAY-1994 07-MAY-1994 
ugnq uglkg 

HMSDO3-612 
5239 

07-MAY-1994 
uglkg 

b&BHC 
Aldrjn 
Dieldrin 
4,4’-DDE 
4,4’-.DDD 
4,4’-‘PDT 
alpha-Chlordane 
gamma-Chlordane 

-. 

2.1 UJ 
2.1 u 

4 u 
4 u 
4 u 
4 u 

2.1 u 
2.1 u 

7.3 J 3.8 
0.56 J 0.72 J 
0.56 J 1.5 J 

1 J 4.3 
0.87 J 3.1 
4.1 u 1.7 J 
2.1 u 1.3 J 
2.1 u 3 

5.1 u 
5.1 u 
9.8 LJ 
9.8 U 
9.8 U 
9.6 U 
5.1 u 
5.1 u 

5.5 u 
5.5 u 
11 u 
11 u 
11 u 
11 u 
5.5 u 
5.5 u 

6U 
6U 

12 u 
12 u 

2.5 J 
12 u 
6U 
6U 

4.5 u 
4.5 u 
8.8 u 
8.8 u 
1.1 J 
8.8 u 
4.5 u 
4.5 u 

C c I 
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MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS 

BAKER I.D. HM-SDOI-06 
LABORATORY I.D. 5243-l 6 
DATE COLLECTED 08.MAY-1994 
UNITS w/kg 

HM-SDOl-06D HM-SDOl-612 HM-S’D02-06 
5220 5219 5242 

06.MAY-i 994 O&MAY-l 994 07.MAY-1994 
q/kg w/kg uglkg 

HM-SD02-612 HMSDO3.06 
5241 5240 

07.MAY-1994 07.MAY-1994 
uglkg uglkg 

HMSD03.612 
5239 

07.MAY-1994 
uglkg 

Di.rf-butylphthalate 401 u 412 U ‘429 u 614 J 619 J 1150 u 534 J 
bis(2-Ethylhexyl)phthalate 401 UJ 412 UJ 429 UJ 943 u 1058 U 1150 u 454 J I -. 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - HOLLAND MILL CREEK 
SEDIMENT -VOLATILE ORGANIC COMPOUNDS 

BAKER I.D. 
LABORATORY I.D. 
DATE COLLECTED 
UNITS 

HM-SDOl-06 HM-SDOl-06D HM-SDOl-612 HM-SD02-06 
5243-l 6 5220 5219 5242 

OB-MAY-1994 O&MAY-l 994 08.MAY-1994 07-MAY-1994 
@kg uglkg uglkg q/kg 

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED 

HM-SD02-612 HMSDO3-06 HM-SDO3-612 
5241 5240 5239 

07-MAY-1994 07-MAY-1994 W-MAY-1 994 
q/kg us/kg w/kg 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - WEBB CREEK 
SEDIMENT - METALS 

BAKER I.D. WC-SD02-06 WC-SDO2-612 WC-SD03-06 WC-SD03-612 
LABORATORY I.D. 5243-l 0 5232 5235 5234 
DATE COLLECTED 06-MAY-1994 06-MAY-1994 
UdITS 

07-MAY-1994 07-MAY-1994 
MG/KG MG/KG MG/KG MG/KG 

Alu'minum 
Barium 
Cadmium 
Ca!cium 
Chromium 
Cobalt 
Iron 
Lead 
Mygnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Thallium 
Vanadium 
Zinc 

14800 J 8200 
28.2 13.3 
0.26 0.12 

4060 J 3260 J 
18.1 8.7 
3.5 2.3 U 

14600 J 8120 
16.9 11.9 

1690 618 
40.2 26 

0.4 0.36 
5.7 3.8 

739 u 508 U 
0.3 u 0.21 u 
21 11.9 
52 27.8 

11500 J 14600 J 
14.6 19.2 
0.06 0.07 

2190 J 3380 J 
30.3 42.6 

2.4 U 3.9 
12500 J 20700 J 

5.1 5.5 
4420 6060 
43.4 47.8 
0.23 0.26 

8.1 11.4 
1410 .,l 59c 
0.24 0.32 U 
21.4 31 
28.3 27.2 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND -WEBB CREEK 
SEDIMENT - PESTICIDES AND PCBs 

BAKER I.D. WC-SDC2-06 WC-SDO2-612 WC-SD03-06 WC-SD03-612 
LABORATORY I.D. 5243-l 0 5232 5235 5234 
DATE COLLECTED 06-MAY-1994 06-MAY-1994 07-MAY-1994 07-MAY-1994 
UNITS ’ . Wkg @kg w/kg Wkg 

delta-BHC 5.2 U 0.79 J 3.7 u 5.4 u 
Al&in 1.2 J 3.9 u 3.7 u 5.4 u 
Dieldrin 3.7 J 7.5 u 7.1 u 10 u 
4,4’-DDE 16 7.5 u 7.1 u 10 u 
4;4’-DDD 12 7.5 u 7.1 u 10 u 
4,4’-DDT 2.6 J 1.1 J 0.76 J 10 u 

§ II 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - WEBB CREEK 
SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS 

BAKER I.D. WC-SD02-06 WC-SDO2-612 WC-SD03-06 WC-SDO3-612 
LABORATORY I.D. 5243-l 0 5232 5235 5234 
DATE COLLECTED 06-MAY-1994 06-MAY-1994 07-MAY-1994 07-MAY-1994 
UNITS w/kg w/kg w/kg w/kg 

Benzo(a)pyrene 1000 u 688 u 714 u 544 J 



MARINE CORPS BASE CAMP LEJEUNE 
ANALYTICAL SUMMARY OF RESULTS 
BACKGROUND - WEBB CREEK 
SEDIMENT - VOLATILE ORGANIC COMPOUNDS 

BAKER I.D. 
LABORATORY I.D. 
DATE COLLECTED 
UNITS 

WC-SD02-06 WC-SD02-612 WC-SD03-06 WC-SDO3-612 
5243-l 0 5232 5235 5234 

06-MAY-1994 OSMAY-1994 07-MAY-1994 07-MAY-1994 
ug/kg ucW Wkg w/kg 

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED 
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Field Chemistry Results 

- 



FIELD CHEMTSTRY FROM BIOLOGICAL SAME!LRS 
HADNO’I’ CREEK, HOLLAND MILL CREEK, AND WEBB CREEK 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Sample Sample Salillity Conductivity 
IdentifiCatiOIl 

:PH 
TTrF Location : (ppt) (micmmhos/cm) 6% (S.U.) . 

I 

HCOl-SW/SD- surface 0 13.5 7.7 6.89 17 
FSiBN bottom NA NA .NA NA NA 

HCO2-SW/SD 0.8 1,810 5.9 6.71 16.1 
bottom 15.5 21,900 1.0 6.73 18.2 

HCO2-FSIBN surface 0.3 1,200 NA NA 20.5 
bottom 13.1 20,900 NA NA 22 

sulfate 0 720 7.3 _ 7.2 15.5 
bottom 10.5 17.200 1 6.7 20 

surface 0 1,050 NA NA 20.5 
bottom 16.5 22,800 NA NA 21 

HCO3-SW/SD surface 17 25,500 12 7.79 17.5 
bottom NA NA NA NA NA 

HCO3-FS/BN surface 17.9 26,500 NA . . 7..69 17.8 
bottom NA NA NA NA NA 

HCM-SWISD- i surface 0 65 5.3 6.16 17.3 
FS/BN ( bottom NA NA NA NA NA 

HMOl-SW/SD- surface 0 140 8.0 6.9 17.5 
FSIBN bottom NA NA NA NA NA 

HMOZSWISD suface 24 36,000 11.8 7.9 17.2 
bottom 25 38,000 11.6 7.6 17.6 

HMO2-FSIBN !mlface 21 29,000 7.75 NA 21 
bottom 19 27,000 7.75 NA 20 

surface 2 3,810 NA NA 19 
bottom 3.75 67’333 NA NA 19.5 

surface 1 2,490 5.8 6.85 15.5 
bottom 1.1 2,700 5.0 4.72 15.2 

HM03-SW/SD s&ace 13.5 19,000 3.4 ., 6.81 17.8 
bottom NA NA NA NA NA 

EXM03-FS/BN surface 22 32,000 10.8 7.90 17.5 
bottom NA NA NA NA NA 



WCC?-SW/SD 

WC02-FSIBN 

PPt = parts per thousand 
- S.U. = standard units 

NA = Not Analyzed 
Sample Location = Water surface or water bottom 
DO = Dissolved Oxygen level 

FS = Fish sample 
BN = Bent& Macroinv&hte sample 
SW/SD = Surface waterlsehment sample 



Positive Detection Summary 
Fish Fillet Tissue Analysis 



MARINE CORPS BASE CAMP LEJEUNE 
BACKGROUND - HADNOT CREEK 
POSlTlVE DETECTIONS SUMMARY 
FISH FILLET TISSUE SAMPLES 

L Parameter 

Volatiles 
Acetone 
Methylene Chloride 

Semivolatiles 
Phenol 
Di-n-octyl phthalate 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 
4,4’-DOD 
4,4’-DDE 
alphaChlordane 
Aroclor-I 260 

lnorganics 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromlum 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Zinc 

HCl A-RD 
Red Drum) 

(mg/kg)- 

0.13 J 
0.041 

ND 
ND 
1.1 B 

ND 
ND 
ND 
ND 

ND 
0.7 L 
ND 
ND 
154 

0.30 L 
0.3 J 
ND 
ND 
265 
0.13 
0.07 
ND 

3930 
1060 

5 

HCl A-SF 
(Southern 
Flounder) 
(mg/kg) I 

0.056 J 
0.013 B 

0.46 
ND 

0.82 B 

ND 
ND 
ND 
ND 

ND 
0.82 
ND 
ND 
271 
ND 

0.18 J 
ND 
ND 
254 
0.38 
0.05 
ND 

3700 
607 

5 

ND 
0.34 
ND 
ND 
528 
0.23 
0.2 
ND 
ND 
298 
0.09 
0.22 
ND 

3740 
505 
3.9 

+Cl A-LBA 
Largemouth 

Bass) 
(mg/kg) 

0.077 J 
0.017 B 

ND 
0.061 J 

3.6 B 

ND 
ND 
ND 
ND 

iC1 A-LBB 
Largemouth 

Bass) 
(mg/kg) c 

iC1 A-LBC 
-argemouth 

Bass) 
(mg/kg) , 

0.07 J 
0.016 B 

0.037 J 
0.003 B 

2.1 1.6 
ND 0.085 
3.2 B 4.6 B 

ND 
ND 
ND 
ND 

ND 0.0066 0.0058 ND 
ND 0.0087 0.0046 0.012 

0.00017 P 0.0018 0.0012 ND 
ND ND ND ND 

36.5 
0.37 L 
ND 
ND 
604 
0.68 L 
0.24 J 
ND 
ND 
292 
0.09 J 
0.24 
ND 

3610 
560 
4.4 

ND ND 
0.36 K 0.68 
ND ND 
ND 0.14 

1170 4480 
0.63 L ND 
0.28 J 7.9 
ND ND 
ND ND 
319 591 
0.06 J 1.8 
0.17 K 0.08 
ND ND 

4040 2170 
529 4060 
4.6 L 25 

iC1 A-BCA 
Blue Crab) 

, (mg/kg) --i 

0.11 J 
0.011 B 

ND 
ND 
ND 

0.099 J 
0.022 El 

0.028 J 
0.004 0 

ND 
0.39 
10.1 
0.11 

32200 

0.52 

5.8 

ND 
ND 

1800 
13.6 
0.02 
ND 

1860 
4270 

J 

L 

J 

ND 
2.5 
ND 
ND 
493 
0.32 
0.48 
ND 
ND 
286 
0.24 
0.22 
0.45 
3410 
623 

17.9 1 6.5 

HCI A-08 
(Longnose 

Gar) 

- 

0.016 J 
0.015 B 

ND 
0.5 J 
17 J 

ND 
0.0097 

ND 
ND 

ND 
3.9 L 
ND 
ND 
520 
0.21 L 
0.16 J 
ND 
ND 

300 
0.21 J 
0.14 
ND 

3270 
523 
4.6 



Fish Distribution and Characterization 
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FISH DISTRIBUTION AND CHARACTERIZATION 
BACKGROUND STATIONS - WEBB, HADNOT, AND HOLLAND MILL CREEKS 

MCB CAMP LEJEUNE, NORTH CAROLINA 

through 
June 

Atlantic Cmeker Microvononiar undulatq NA 61 Eatuarica, bmckieh- 
water of merine 

NA NA NA Sciaenidae 12 

Pumpkinseed J.eoomie eibbosur 20 S-20 Fnahwater Streamr Creekr April Modemtely Centmrchidae 1 X%4 
tluough Tolemnt 
October 

Longnoae Gar Lepiaoueur oamm a0 -150 Freshwater; May 
enter bmckieh water 

April Intermediate Lcpieoateidee 1 ,X3 
through 

May 

Summer Flounder., j%mlichthvr dcntatu! NA 37 Breckirh or marine, 
enten freehwater 

River8 NA NA ..:‘- Bothidae 1 

Flier Centmrchus macrwterue 12 7-19 Freehwater Stream8 April 
through 

May 

NA Centmrchldee 1,2,3 

Chain Pickerel )36x niw 44 38-45 Freshwater Stname Creeke Febnmry htterntediate 
through 
March 

Beocidae 1,2,3 



FISHDISTRIBIJMONANDCHARACTERIZATION 
BACKCROUNDSTATIONS-WRBB,HADNOT,ANDHOLLANDMILLCREEKS 

REMEDL4LINVESTIGATION,CTO-O232 
MCBCAMPLE.IEUNE,NORTHCAROLINA 

Wamloulh Rivers Streams 

c 0 



FISHDISTRtBUTIONANDCHARACTERIZATION 
BACKGROUNDSTATIONS-WEBB,HADNOT,ANDHOLLANDMlLLCRBEKS 

IUMEDIALINVESTIGATION,CTO-O232 
MCBCAMPLKJEUNE,NORTHCAROLINA 

Common Name 

L 

pirate Perch 

Scientific Name 

Arthrcdodelur sayanus 

Length hngul 
N.C. (cm) Atlrr (cm) 

9 7-14 

Water Type , Habitat 

Freshwater Streams Creeks 

.Bprw&# Tolerance Fdly Soum2cr 

I 

Janury Intermediate Aphmdodsrida 1,2,3 
through e 

March 

Eastern Mosquito 
(Mosquitofish) - 

Gamburia sffinis NA Fresh or 
brackish water 

Ponds, lakes, 
ditches, backwaters, 

iluggish streams 

NA Intermediate Poeciliidae 2s 

I Menhinick, 1992. 
2 Boschung, 1983. 
3 USEPA, 1989d. 
4 Raasch, 1991. 
5 Kcnnish, 1986. 

NA = Information not Available 



TOTAL NUMBER AND PERCENT OF AQUATIC SPECIES IDENTIFIED PER AREA 
WEBB CREEK AND HADNOT CREEK 

MCB CAMP LEJEUNE, NORTH CAROLINA 

SPECIES 

FlSH SPECIES 
spot 

Stripped Mullet 
Pumpkins& 

Mudcat 
Redbreast sunfish 

Lpng-Nosed Gar 

American flier 

Chain pickerel 
Redear fish 

Atlantic croaker 

Warmouth 

Bluefish 

Yellow Bullhead 

WEBB CREEK Total HADNOT CREEK Total 

WC02 WC03 Detected HCOl HC02 HC03 HCO4 - Detected 

4 4 12 12 

4 4 3 3 
0 3 3 

3 3 3 3 

1 1 2 2 

9 5 14 0 

0 3 3 

0 1 1 

0 1 1 

0 5 5 

0 1 1 

0 3 3 

3 3 2 2 



, 

.a 

C 

TOTAL NUMBER AND PERCENT OF AQUATIC SPECIES IDENTIFIED PER AREA 
WEBB CREEK AND HADNOT CREEK 

MCB CAMP LEJEUNE, NORTH CAROLJNA 

SPECIES 

c II/ 



TOTAL NUMBER AND PERCENT OF AQUATIC SPECIES IDENTIFIED PER AREA 
HOLLAND MILL CREEK 

MCB CAMP LEJEUNE, NORTH CAROLINA 

SPECIES 

Ligar 3 3 

Gizzard Shad 2 2 
Spotted suntish 2 2 

Blue gill 2 1 3 

Atlantic menhaden 199 199 
Largemouth bass 1 1 

Hog choker 2 2 

Summer flounder 1 17 18 

Mummichog 6 6 I 
Pinfi’su 7 4 11 

Goby, freshwater 1 1 2 

NUMBER OF SPECIES 6 12 6 18 

NO. OF INDIVIDUALS 28 38 233 299 



TOTAL NUMBER AND PERCENT OF AQUATIC SPECIES IDENTIFIED PER AREA 
HOLLAND MILL CREEK 

MCB CAMP LEJEUNE, NORTH CAROLINA 

CARTWHEEL BRANCH 

unknown 1 1 
Grass shrimp 13 13 

Crayfish 3 3 

NUMBER OF SPECLES 2 1 0 3 

NO. OF INDIVIDUALS 4 13 0 17 



HACJNOT CREEK. BACKGROUND STATIONS 

SPECIES 

Slrippet Mullel 

Atlantic Menhaden 

, 

Ellue Fish HC03 

spot 

COC SAMPLE NO. 

HC03 

COUNT 

AVERAGE 

MAXIMUM 
MINIMUM 

HC03 

COUNT 

AVERAGE 

MAXIMUM 

MINIMUM 

HCol . 

Fish Malls 

Length Weigh1 

(cm) 

HCQ2 Hco3 HC04 
Average Fish Mars Average Fish Mlws Average Ftah Ml88 Average 
Wetght Length Weight Walght Length Weight Wetght Length Weight Weight 

(e) (cm) (Q) (cm) PiI) (cm) (I3 

15.25 45 45 

12.6 20 20 

12.6 20 20 

3 3 

13.418@3&367 28.333333333 

15.25 45 
12.5 20 

+1 cdlected, no length OT weight 

5 4 2.5 

2 2 

5 2.5 

5 2.5 

5 2.5 

7 7 7 

11 17 17 

a a a 

COUNT 3 3 

AVERAGE bxm3&3ei367 lo.-7 

MAXIMUM 11 17 

MINIMUM 7 7 

Hco3 12.5 22 22 

5.5 4.0 2.5 

6.75 es.0 2.6 
5 45.0 2.5 

3.6 <5.0 2.5 
5.5 <5.0 2.5 

14 40 40 

13.5 35 35 

12 35 35 

14 35 35 
5.5 e5.0 2.5 

11.6 20 20 

COUNT 12 12 

AVERAGE 9.0208333333 10.833333333 

MAXIMUM 14 40 

MINIMUM 3.5 2.5 



HADNOT CREEK. ~ACKGRUJND STATIONS 

SPECIES 

While Perch 

Hogchok.; 

Pinfish 

Anwtlcan Flyw 

COC SAMPLE NO. 

Hco3 

COUNT 
AVERAGE 
MAXIMUM 

MINIMUM 

UC41 
Fld, 

l*noth 
(cm) 

HCO2 MC03 Hw4 
Average Flrh Maem Awag, FlBh Mwr Avmgl FM Ma*, 
WeIghI Lwtglh 

hwrrgr 
WalghI Walghl L*n(llh WeIghI Walghl 

(0) 
lwlglh WeIghI 

W) 
Walghl 

(0) km) Id h) (0) 

IS.5 105 1OS 

1 1 
18.5 105 
IS.5 105 

15.5 105 

HCOJ 5.5 5 5 

COUNT 1 1 
AVERAGE 5.5 5 
MAXIMUM 5.5 5 
MINIMUM 5.5 5 

HCO3 13 35 35 
IO.6 25 25 

11 22 22 

10.5 25 25 

13 37 31 

COUNT 5 5 
AVERAOE Il.00 25.1 
MAXIMUM 13 3? 
MINIMUM 10.5 22 

tic03 11.5 20 20 
10.5 IO 10 

0 10 10 
10.5 14 14 
7.5 <I 2.5 

COUNT ! I  5 
AVERAOE 0.0 12.5 
MAXIMUM 113 al 
MINIMUM 7.5 2.s 

COUNT 2 2 
AVERAGE 21.75 220 
MAXIMUM P.5 245 
MINIMUM 20 175 

18.5 05 OS 
0.8 15 15 

+ 1 coll~l.d, no length 6, wlghc 
3 3 

13 40 
IO.5 05 

’ 0.6 15 



“) 
HADNOT CREEK. BAG.. .JVND STATIONS 

SPECIES 

Chain Plckwrl 

Yellow Bullhrad 

COC SAMPLE NO. 

HCOl 

COUNT 
AVERAGE 
MAXIMUM 
MINIMUM 

IiCOl 23.6 i70 270 
26.6 27s 27s 

Pumpkln&d 

Warmoulh 

Radlln Plckrrrl 

Crsyflsh 

COUNT 2 2 
AVERAGE 2e.s 272.5 
MAXIMUM 23.5 275 
MINIMUM 2&s 270 

Hal2 
-. 

13 60 so 
17.5 125 125 

10 100 100 

CWNT 3 3 
AVERAGE 15.6 01.3ewe7 
MAXIMUM 17.3 12s 
MINIMUM 13 60 

HCQ2 22 260 250 

COUNT 
AVEAAGE 
MAXIMUM 
MINIMUM 

Hco4 

COUNT 
AWlAGE 
MAXIMUM 
MINIMUM 

1 
22 
22 
22 

1 
250 
250 
250 

t 1 collrcted, ng lrnglh or mlghl 
17 . 30 30 

2 2 
17 30 
17 20 
17 30 

tic04 

CCUNT 
AVERAGE 
MAXlMUM 
MINIMUM 

6 .I 2.6 
4.6 2.1 

t3 collrel~d, no Im(llh of wlghl 
6 6 

4.75 2.3 
5 2.5 

4.1 2.6 

Hco4 6 10 3.3 
4.q 3.3 

4 3.3 

COUNT 3 3 
AVERAGE 4.8333333 3.3 
MAXIMUM 6 3.3 
MINIMUM 4 3.3 

Mudcrl 3 callacld al HCOl, no lmgfh or wlghl 



51 370 370 
NM03 l45 40 40 

cow 
AVERAGE 
MAXMUM 
MINIMUM 

a5 ts 25 
+l-.no*ngchwcnighl 

11 11 3 
akatataw 4sa.talaw (05 

395 640 145 
31 3zu 65 

3 
2t.% 

40 
Y  

A6muchbmh9dm Iwo3 a 
6 

3.7 
5.4 
55 
5.6 
5.7 
55 

5 
55 
55 
5.2 
55 
55 
5.a 
6.2 

6 
55 

5 
55 
55 
55 

6 
5 

55 
55 
5.7 

5 
s 
6 

55 
65 

6 
6 

55 
55 
5.6 
55 
5.7 

6 
6 

65 
55 
65 
55 
55 
55 

6 
55 
55 
55 
45 

5 
55 
55 
55 
55 

6 
55 

6 
a 

24 

P 

25 

P 

27 

P 

4 
4 
4 
4 
4 
4 

2.2 
22 
22 
22 
22 
22 
2.2 
22 
22 
22 
2.5 
25 
25 
25 
25 
25 
Y  
Y  
25 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

t.6 
t.6 
1.6 
1.6 
1.6 
ld 
14 
ld 
lb 
1.a 
1.8 
ld 
1.6 
1.6 
1.6 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

.-- _. 
5.6 22yoaa4 
6.5 4 
4.5 1.0 

.- ._. ~.-.-- -. . . ---. ___ . . .- 



spohdsunli~ HMO2 155 65 _ 65 
t7 110 110 

ccwl 2 2 
AVERAGE 16.25 875 
MAXlMUM t7 110 
MINtMUM 155 65 

lngulwh 6au HMO2 2.4 540 540 

colw t 1 

AKRAtE 34 540 
MAXMUM 34 640 
MINtMUM 34 I540 

+leatkM.neImp(haw+ht 
6 10 10 

AVEFIAGE 6 10 
MAXMUM 6 IO 
MlNlYw 6 10 

CaJNT 
AVERAGE 
MAmMUM 

MWMlJM 

5 -=5 25 
12 25 a 

5.6 P 4 
e 4 

0.2 4 
6.4 4 
6.4 4 

+l cdk~d. no kagth DT w;eht 

8 7 
6d2867143 6.76671419 

12 z 
S 25 

HMO2 17 105 

HMO1 10.5 10 10 

COUM 
+I dkted. “o l.ngth or might 

2 1 1 * 

AVERAGE to5 10 17 105 
MADMUM 10.5 10 17 lC6 
MINIMUM 10.5 10 17 105 



cocsAMpLENo. 

HMO2 

Huo1 

MUNT 
AVERAGE 
MAnMuM 
UINIMUM 

HMO1 
Fish 
Lmom 
km) 

74 
65 
75 
75 

6 
6 

45 
65 

6 
6.5 

6 
a5 
65 
65 
11 

75 

16 
7su73 

II 
45 

HMO2 HMO3 
Mac8 A- Fish Mass A- 

% Waiqht W4iqht bnqth Wdqht Weiqht 
b) (a) (9) (Cm) C) 

16 60 so 
115 30 9D 

4s 45 
45 
45 
45 
45 
45 
45 
4s 
45 
4.6 

50 a3 
Id 
65 
6.3 
63 
63 

16 2 2 
55s 1325 40 

6.3 15 64 
4.6 115 30 

Long-norb tat02 73 12u) 1250 
63 am0 2300 

723 1640 1840 

c#IHT 3 3 
AVERAGE 76.16aaMm 1630 
MXIMUM 63 2ooo 
MINIMUM 726 1250 

Gizuld shad 

cnbinPidmml 

swww Dm-nr 

-- 

tat02 

HMO3 

COUNT 

AVERAGE 
MAX-JMUM 
MINIMUM 

(75 a0 60 
5 c5 25 

+6 cdktd. no knqlh Q weight +3 cd*cwd. no knqh wuviqht 
7 t 4 1 

17.5 60 5 25 
17.5 a0 5 25 
175 a0 5 23 

HMO2 33 460 4ao 
34 460 460 

COUNT 2 2 
AVERAGE 335 470 
MAXJMUM 34 4ao 
YYIMUM 33 460 

Iwo1 t3 10 5 
t3.5 5 

COVNT 2 2 
AVERAGE 13.23 5 
MAXIMUM (3.5 5 
MINIMUM t3 5 

HMO1 75 4 25 

CamT t 1 
AVERAGE 75 25 
LUnMUM 75 25 
MINIMUM 75 25 

HMO1 6 ‘(6 3 
6 3 
6 3 
6 3 
6 3 
6 3 

COVNT 6 6 
AVERAGE 6 3 
MAXIMUM 6 3 
MINIMUM 6 3 



HDUAND MILL CREEK - BACKGROUND STATIONS 

HMO1 HMO2 HMO3 
SFECES COC SAMPLE NO. fish Mass Avaage Ash Mass Average Fish MaJS i”iu 

Largth Weight Weight Length Weight Weight Length Weight Weight 

(Em) 1 

cravrirh HMO1 8.5 15 5 

4.5 5 

5.5 5 

COUNT 3 3 
AVERAGE 6.1665SB7 5 

MAXIMUM 8.5 5 
MINIMUM 4.5 5 

Mud Suntish 

-by. fr- 

ensshrImp 

1 cdkcbzd at HMO%, no length Q weight 

6 cdktnd nt HMO2, no lm@ Q tight 

1 mllected at HMO1 tid 1 cdlected at HMM. no length OT weight 

13 cdlected nt HM02. no length Q tight 



s-. 
WC02 WCS3 

iPEclEs COC SAMPLE NO. Rsh Mess Average Fish Mess Amage 

mga, weight Weight Lsnam W.BiQht weight 

StmmarRander 

uirgemoum sass 

F-. 
edbreast Sunfish 

whitecdsh 

lue Gill 

wctu 21 60 60 

Z~INT 1 1 

AvO;uoE 21 60 

MAXIMUM 21 60 

MINIMUM 2l 60 

wa12 34 525 525 

34 600 800 

CWNT 2 2 

AVERAGE 34 562.5 

MAmNM 34 600 

MINIMUM 34 525 

WW.2 16 60 60 

CWNT 1 1 

AVEMGE 16 60 

MAXIMUM 16 60 

MINIMUM 16 60 

WCC2 37 750 750 

-i%iUT 1 1 

AVEFLAGE . . 37 750 

MAXIMUM 37 750 

MINIMUM 37 753 

WC02 

CWNT 

AVERAGE 

MAXIMUM 

MINIMUM 

14.5 10 10 

13 10 10 

13 Cl0 5 

+l cdlected. no length OT  weight 

4 4 

13.5 a.33333333 

14.5 10 

13 5 

WaG! 23 300 300 

23.5 ?a0 wo 

21 .s 250 250 

16.75 65 66 

CWHT 4 4 

AVERAGE 21.1673 233.75 

MAxIIb4UM 23.5 300 

MINIMUM 16.75 85 



WEBB CREEK - BACKGROUND STATIONS 

WC02 WC03 
SPECIES COC SAMPLE NO. Pith Mass Average Fish Mass 

Ltm@ Weight Length Weight 

Average ‘I(la’ 

Weight Weight 

m (cm) (9) 

Long-nose Gar WC02 68 1100 1100 
71.5 1220 1220 
73.5 1350 1350 
72.5 1220 1220 
66.5 1120 1120 
72.5 1260 1260 
71.5 1340 1340 
69.5 1240 1240 

75 1420 1420 
87 1900 1900 
83 1850 1850 
97 2850 2850 

71.5 1000 1000 
73 1580 1580 

AVERAGE 71.16667 1252.222 82.3 1836 
MAXIMUM 75 1420 97 2850 
MINIMUM 66.5 1100 71.5 1000 

Pinfish WC02 10.5 NA 

COUNT 

AVERAGE 
MAXIMUM 
MINIMUM 

+24 collected, no length or weight 24 collected, no length or weight 
25 24 

10.5 
10.5 
10.5 

Yellow Bullhead WC02 38.5 900 900 
Catfish 32.5 620 620 

36.5 640 640 

COUNT 3 3 
AVERAGE 35.83333 720 
MAXIMUM 38.5 900 
MINIMUM 32.5 620 

Mudcat 3 fish collected at WC02. no length or weight 

Mummichog 3 fish collected at WC03. no length or weight 

Grass shrimp 3 collected at WC03. no length or weight 



Benthic Macroinvertebrate 
Characterization and Statistics 



MARINE CORPS BASE CAMP LEJEUNE 
BACKGROUND - WEEbB CREEK 

=‘^- BENTHIC MACROINVERTEBRATES 

EMERTEA 
Anopla 

Heteronemertea 
Lineidae 

Micrura leidyl 
NNELIDA 
Polychaeta 

Capitellida 
Capitellidae 

Capitella capitata 
Phyllodocida 

Nereidae 
Nereis succinea 

Spionida 
Spionidae 

Scolecolepides viridis 
Terebellida 

Ampharetidae 
Hypaniola grayi 

RTHROPODA 
Crustacea 

Amphipoda 
Gammaridae 

Gammarus tigrinus 
lnsecta 

Diptera 
Chironomidae 

Chironomus decorus gr. 
Procladius sp. 

Tanytarsus sp. 
lOLLUSCA 
Bivalvia 

Veneroida 
Corbiculidae 

‘otal Taxa 
‘otal Specimens 
ieplicate Specimens Average 
jtandard Deviation 
3rillouin’s Diversity 

SPECIES DIVERSITY 



. ..- -. 
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MARINE CORPS SASE CAMP LEJEUNE 
BACKGROUND - HOLIAND MILL CREEK 
BENTHIC MACROINVERTESRATES 

EMERTEA 
Ancpla 

Heteron~ert~ 
LIneida 

Micfum leidyl 
UNEUDA 
Dligochaeta 

Tubifidda 
Tubiiddae 

Limnoddluts hdfmeistd 

Pdvchseta 
Axkiida 

Dfbiniidae 
Scdoplos Ckagilis 

Capiilida 
Cap&Mae 

Heteromastus filifumis 
Phyilodocida 

Neraidae 
Nerels succinea 

Spionida 
Spionidae 

Strs4lcepio bwwdicti 
Tersbellida 

Ampharetidale 
Hypanida gmyi (smpharetid wan?) 

VHROPODA 
CNStsCSS 

Decapda 
Palaemcnidae 

Palaemmetes pugic 
InSecta 

Cdaaptera 
Dytiscidae 

Hydropaus sp. 
Elmidae 

Dubimphis rp. 
Diptera 

Chadmidae 
ChsoboNrs+l. 

Chirananidao 
Ablsbasmyia mallochi 
Chiranaus decorus gr. 
Dicrotsndipes newosus 
brsia sp. 
Pdypedilum illinosnse 
Pdypedilum scatamum 
Tanytarsus sp. 
Ttibdos lucundum 

lwgaloptem 
Siiidae 

Siiis sp. 

IOLLUSCA 
ShahIia 

Veneroida 
Macttidae 

Mullinia labmlis 
Tetlinidae 

Macoma tents 

‘MaI Tara 
‘&al Specimens 
leplicate Specimens Average 
itandard Deviatifx~ 
lrillouin’s Diversity 
;PECIES DENSITY (X/M - 2) 
PECIES DIVERSITY (Shannon-Wsnef] 

t 
HMlii-BN 

01 02 03 

3 

1 

1 
2 
5 

12 
18 
11 
50 

1 

1 3 

a 

1 

2 2 
3 
1 
7 

11 
12 

159 31 

10 3 10 
104 162 79 

115 
l5.0664 90.934 9.06LX 

0.5 
663 1033 504 

0.695 0.045 0.79: 

7 9 6 

3 2 

1 

120 160 76 

3 2 4 
130 169 a5 

134.667 
836.4254 120.915 36.563 

0.122 
829 12c6 542 

0.136 0.033 0.166 

4 

20 

1 

17 23 I 
. 

7 4 4 
29 4.6 20 

32.3333 
5.75693 Il.1056 4.0824 

0.497 
135 306 127 

0.593 a.436 0.480 



SYSTEMATIC LISI’ OF BENTHK! MACROINVERTEBRATE SPECIES 
AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 



F- 

SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE !3PECIES 
AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Species I Systematic Listing 

Ampharetidae Family 
l3jpmioh grayi Genus Species 

ARTHROPODA Phvlum 

II Crustacea Class II 

Corophiidae 

tirODhil#l lacuatre 

Family 
Genus Smcies 



SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES 
AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 



!WSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES 
AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCB CAMP LEtJEUNE, NORTH CAROLINA 

Species Systematic Listing 

Corbiculidae Family 

Po&mesoda carolinim Genus Species 

Mactridae Family 

Mullinia lateralis Genus Snecies 

Sphaeriidae 

Pisidium casertanum 

Tellinidae 

Mzcoma tenfa 

Family 

Genus Species 

Family 

Genus Species 

-- 



USEPA SENS- TO METALS AND TOLEI&NCE TO ORGANIC WASTE AND BIOTIC INDEX 
FOR BENTHIC MACROINVERTEBRATE SPECIES AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCBCAMPLEJEUNE, NORTH CAROLINA 

- 

Species USEPA”’ 
Metals Organics 

NCDEHNRO 
Biotic Index 

E 



h USEPA SlEN!3ITMTY TO METALS AND TOLERANCE TO ORGANIC WASTE AND BIOTIC INDES 
F’OR BEN’I’HIC MACROINVERT’EBRATE SPECIES AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CRBEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 



USEPA SENSITIVITY TO METALS AND TOLERANCE TO ORGANIC WASTE AND BIOTIC INDES 
FOR BENTHIC MACROINVERTEBRATE SPECIES AT BACKGROUND Sl’ATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 



USEPA SENSITIVITY TO METALS AND TOLERANCE TO ORGANIC WASTE AND BIOTIC INDES 
FOR BENTHIC MACROINVERTEBRATE SPECIES AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Species USEPA”’ organics NCDEHNR’Z’ 
Metals Biotic Index 

Mytiloida 
Mvtilldae 

Geukmsia demissa 

Veneroida 

Corbiculidae 
Polymesoda caroliniana 

Mactridae 

NA NA NA 

NA NA NA 

Muliinia lateralis 

Sphaeriidae 
Pisidium casemmum 

Telliidae 

Macoma tenta 

NA NA NA 

NA 4 6.5 

NA NA NA 

(0 Macroinvertebrate Field and Laboratory Methods for Evaluating the 
Biological Integrity of Surface Waters 

0) blat, 1993 
NA = Not Available 
S = Sensitive to heavy metals 
T = Tolerant to heavy metals 
Organics Ranking = 0 to 5 with 0 being the least tolerant 

- .~ 



SUMMARY STATISTICS OF BENTEIC MACROINVER’IEBlUTE SPECIES AT 
HADNOT CREEK, HOLLAND MILL CREEK, AND WEBB CREEK 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 
Density 
wm3 

SpecieS 
Diver&y 
(shannoa- 
Weiner) 

Species 
Macroinvertebra 

Diversity 
Biotic Index @illouin’s) 

HC03 8 244 1,555 0.683 0.675 NA 

HC04 13 165 1,052 0.807 0.757 7.6 

HMO1 13 345 2,199 0.525 0.500 6.9 

HMO2 4 404 2,575 0.128 0.122 9.6 
I  

HMO3 I 7 I 97 I 618 I 0.538 I 0.497 I 9.6 

WC = Webb Creek Stations 
HC = Hadnot Creek Stations 
HM = Holland Mill Creek Stations 
BN = Benthic Macroinvertebrate Sample 
NA = Not Applicable 
Species Density (h.113 is based on a sample area of 0.0523 m2. 
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USEPA !3ENSlTIlVY TO METALS AND TOLERANCE TO ORGANIC WASTE AND BIOTIC INDEX 
FOR BENTHIC MACROINVERTEBRATE SPECIES AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 

I USEPA”’ 
Metals I organics I 

NCDEHNR’*’ 
Biotic Index II 

NERMERTEA ~ ----I-- 

Anopla 

Heteronemertea 

Lineidae 

lkiicrura leidvl NA NA NA 

ANNELIDA 

Oligochaeta 

Lumbriculida 

Lumbriculiae 

Eclipidrillm sp. 

Tubificida 

Tubificidae 

Isochaetides fwvi 

NA NA NA 

NA NA 8.6 

Limnodrilus homiste@ 

Spirosperma carolinemis 

Polychaeta 

AliCiida 

NA S 9.4 

NA 3 NA 



USEPA SENSlTMTY TO METALS AND TOLERANCE TO ORGANIC WASTE AND BIOTIC INDES 
FOR BENTHIC MACROINVERTEBRATE SPECIES AT BACKGROUND STATIONS 

(WEBB, HADNOT, AND HOLLANJl MILL CREEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 



USEPA !3lENSITlVITY TO METALS AND TOLERANCE TO ORGANIC WASTE AND BIOTIC INDES 
FOR BENTHIC MACROINVERTEBRATE SPECIES AT BACKGROUND !3T,ATIONS 

(WEBB, HADNOT, AND HOLLAND MILL CREEKS) 
MCB CAMP LETEUNE, NORTH CAROLINA 

Species 
USEPA”’ NCDEHNIF” 

Metals 
organics 

Biotic Index 
1 

Cqmchironomwf gr NA 3 6.4 

Dicrotendipes nervosus S 2 9.7 

EDoicladius SD. NA NA 0.0 

Htxagenia biheata 

Megaloptera 

Sialidae 

NA 2 NA 

Sialis Jp. T 4 7.2 

OdOMti3 



USEPA SENSITlVlTY TO METALS AND TOLERANCE TO ORGANIC WASTE AND BIOTIC INDES 
FOR BENTEIC MACROINVERTEBRATE SPECIES AT BACKGROUND STATIONS 

(WEBB, HADNOT, ANIl HOLLAND MILL CREEKS) 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 
USEPA”’ 

Metals 
NCDEHNF@ 
Biotic Index 

(1) Macroinvertebrate Field and Laboratory Methods for Evaluating the 
Biological Integrity of Surface Waters 

(2) Lenat, 1993 
NA = Not Available 
S = Sensitive to heavy metals 
T = Tolerant to heavy metals 
Organics Ranking = 0 to 5 with 0 being the least tolerant 



- 

Sampling Station 
Location Maps 

- i 



FISH AND BENTHIC MACROINVERTERBRATE 
SAMPLING LOCATION IN HADNOT CREEK 

MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 

SOURCE: N.C. DIVISION OF MARINE 
rIOHERIES, REPORT AFC-9, NOV. 1979. 
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L 'd 4 

Baker Envltonmental,cn amni 

FISH AND BENTHIC MACROINVERTERBRATE 
SAMPLING LOCATION IN WEBB CREEK 

MARINE CORPS-BASE, c;;~T;~*-P~'LEJEuNE 
NORTH CAROLINA IRCE: N.C. DIVISION OF MARINE 

4ERIES, REPORT AFC-9, NOV. 1975. 



n 
-WE 

Baker, 1994. Baker Environmental Inc., 1994. “Supplemental Aquatic Survey for Wallace 
Creek and Bearhead Creek”. Prepared for the Department of the Navy, Naval Facilities 
Engineering Command, Atlantic Division, Norfork, Virginia. 
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POSITIVE DETECTION SUMMARY 

SURFACE WATER 
OPERABLE UNIT NO. 6 (SITE 36) 

REMEDIAL INVESTIGATION CTO-6303 

UPSTREAM BRINSON CREEK STATIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Client Sample ID: 35SW01 

Lab Sample ID: 4120-I 2 

Date Sampled: 12-APR-1994 

35SW02 

4120-l 3 

12-APR-1994 

35SW03 

4120-l 

12-APR-1994 

35SW04 

4120-2 

12-APR-1994 

35SW05 

4120-3 

12-APR-1994 

35SW06 

4120-4 

’ 12APR-I 994 

ANALYTES !ua/L) 

Aluminum 

Antimony 
Arsenic 
kium 

Calcium 

Chromium 
Cobalt 
Iron 
Lead 
Magnesium 

Manganese 
Mercury 
Potassium 
Selenium 

Sodium 
Thallium 
Vanadium 
Zinc 

09114l95 

1 UJ 1 UJ 
IU 1 u 

2u 2u 
16.9 16.7 

58000 58100 
IU IU 

9u 9u 
764 J 850 J 

IU 1.4 

2380 2390 
30.1 29.1 

3J 0.2 u 

2460 2170 
1 UJ 1 UJ 

47000 42600 
1u 1u 

4u 4u 
18.3R 17.9 R 

1 UJ 
1.8 

2u 
19.5 

59500 
1 J 

9.5 J 
1060 J 

2.1 

3120 
36.9 

0.2 u 
3210 

1 UJ 
57000 

IU 

4u 
19.8 R 

pgl of3 35SWIH.WK4 , 

I UJ 
1.5 

2u 
19 

59300 
1u 

11.7 J 
1230 J 

2.1 

3140 
44.9 

3.2 J 
2760 

1.3 J 
59100 

IU 

4u 
14R 

1 UJ 

IU 
2u 

18.2 

58800 
IU 

16.8 J 
842 J 

1u 
3470 
38.7 

0.2 u 
2810 

1 UJ 
57300 

1u 

4u 
19.1 R 

1.2 UJ 

1u 
2u 

23.3 

63900 

1.2 J 
9u 

1750 J 
2.4 

5180 

77.4 
0.2 u 

3840 
1 UJ 

68800 
IU 

4u 
26.3 U 



POSITIVE DETECTION SUMMARY 

SURFACE WATER 
OPERABLE UNIT NO. 6 (SITE 36) 

REMEDIAL lNVESTlGATlON CTO-0303 
UPSTREAM BRINSON CREEK STATIONS 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Client Sample ID: 35-SW07 
Lab Sample ID: 4581-I 
Date Sampled: 20APR-1994 

ANALYTES (u&L) 

Aluminum 
Antimony 
Arsenic 
Barium 

Calcium 
Chromium 
Cobalt 
Iron 

Lead 
Magnesium 

Manganese 
Mercury 
Potassium 
Selenium 

Sodium 
Thallium 
Vanadium 
Zinc 

09/I 4195 ,I 

4 A 

6580 
39 u 

2.7 J 
48.5 J 

58500 
17 u 

9J 
9500 

97 J 
4610 J 

113 

0.1 UJ 
4780 J 

4.3 u 

59800 
1 J 

14.8 J 
129 J 

“5SWHWK4 



POSITIVE DETECTION SUMMARY 

SURFACE WATER 

OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 

UPSTREAM BRINSON CREEK STATIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Client Sample ID: LOCATION OF FREQUENCY 
Lab Sample ID: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 
Date Sampled: NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

“I, 
1 

ANAI YTES (ug/L) 

Aluminum 
Antimony 
Arsenic 
Barium 

Calcium 
Chromium 
Cobalt 

Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Potassium 
Selenium 
Sodium 

Thallium 
Vanadium 
Zinc 

1 UJ 
IU 

2u 
NA 

NA 
IU 
9u 

NA 
1u 

NA 
NA 

0.1 UJ 
NA 

1 UJ 

NA 
IU 
4u 

26.3 U 

1.2 UJ 6560 
39 u 1.5 

2u 2.7 J 
NA 16.7 

NA 58000 
17 u IJ 

9u 9J 

NA 764 J 
IU 1.4 

NA 2380 

NA 29.1 
0.2 u 3J 
NA 2170 
4.3 u 1.3 J 

NA 42600 

IU 1J 
4u 14.8 J 

26.3 U 129 J 

6580 

1.8 
2.7 J 

48.5 J 

1.2 J 
16.8 J 

9500 
97 J 

5180 

113 
3.2 J 

4780 J 
1.3 J 

68800 
1J 

14.8 J 
129 J 

35SW07 
35-SW03 
35SW07 
35-SW07 

35SW06 
35SW06 

35-SW05 
35-SW07 
35-SW07 
35-SW06 

35swo7 
35swo4 
35SW07 

35SW04 
35-SW06 
35-SW07 

35-SW07 
35-SW07 

II7 
2R 
II7 
7i7 

7i7 

2l7 
4ff 
7i7 
5l7 
7i7 

7i7 
2R 

7r7 
II7 
7l7 
II7 

II7 
l/2 

09/14/95 pg3of3 35SWIH.WK4 



POSITIVE DETECTION SUMMARY 

SURFACE WATER 
OPERABLE UNIT NO. 6 (SITE 36) 

REMEDIAL INVESTIGATION CTO-0303 

UPSTREAM BRINSON CREEK STATIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Client Sample ID: 35SW01 

Lab Sample ID: 4120-I 2 

Date Sampled: 12-APR-1994 

35-SW02 
4120-I 3 

12-APR-1994 

35SW03 
4120-I 

12-APR-1994 

35SW04 
4120-2 

12-APR-1994 

35-SW05 
4120-3 

IZAPR-1994 

35SW06 
41204 

12-APR-1994 

No Detects 

09/l 4195 pgl of2 35SWOH.WK4 



Client Sample ID: 35swo7 
Lab Sample ID: 4581-l 
Date Sampled: ZO-APR-1994 

No Detects 

09/14/95 

d, 

‘-^-WOH.WK4 

4 
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‘) 

Client Sample ID: 
Lab Sample ID: 

Date Sampled: 

VOLATILES fug/kg) 

Acetone 
Toluene 

SEMIVOLATILFS (uglkqj 
Diethylphthalate 
bis(2-Ethylhex-yl)phthalate 

PESTlClDElPCBs (uglkq) 

beta-BHC 
delta-BHC 

Heptachlor 
Heptachlor epoxlde 

Dieldrin 
4.4-DDE 

Endrin 
Endosulfan II 
4/t’-DOD 
4,4’-DOT 
Methoxychlor 

Endrin ketone 
Endrin aldehyde 

alpha-Chlordane 
gamma-Chlordane 

POSITIVE DETECTION SUMMARY 

SEDIMENT 
OPERABLE UNIT NO. 6 (SITE 36) 

REMEDIAL INVESTIGATION CTO-0303 

UPSTREAM BRlNSON CREEK STATIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

35SDOl -06 35-8001-612 
4585-4 4565-5 

20-APR-1994 20-APR-1994 

19 u 128 J 
19 UJ 15 u 

640 U 
840 UJ 

3.3 u 
3.3 u 

3.3 u 
0.74 J 

6.4 U 
6.4 U 
3.3 u 
6.4 U 

3.3 u 
8.4 U 
2.7 J 
8.4 U 

8.4 U 
3.3 u 

3.3 u 

489 u 
489 UJ 

2.5 U 

2.5 U 
2.5 u 
2.5 u 

4.9 u 
1 J 

2.5 U 
4.9 u 
1.1 J 

0.73 J 

0.65 J 
4.9 u 

4.9 u 
2.5 U 
2.5 U 

35-SD02-06 

4585-6 
20-APR-1994 

13 UJ 
13 u 

121 u 
121 u 

421 U 400U 
421 UJ 400 UJ 

2.2 u 

2.2 u 
2.2 u 

0.43 J 

4.2 U 
1.8 J 

2.2 u 
4.2 U 
2.3 J 

0.66 J 

0.49 J 
4.2 U 

4.2 U 
0.51 J 

2.2 UJ 

2.1 u 
2.1 u 
2.1 u 

1.2 J 
1.7 J 
38 

0.44 J 
1.4 J 
40 

1.6 J 
2.2 J 

4u 

4u 
6 

6.7 

35-SDO2-612 

4585-8 
20-APR-1994 

35SDO3-06 35-8003-612 
5608-l 5608-2 

17-MAY-I 994 17-MAY-1994 

14 UJ 
8J 

352 J 
452 UJ 

12 u 
12 u 

2.3 J 
12 u 
23 U 

23 U 
12 u 

23 U 
23 U 
23 U 

116 U 
23 U 

23 U 
12 u 

12 u 

15 u 
15 u 

896 
485 UJ 

12 u 
12 u 

12 u 
12 u 

24 U 
24 U 
12 u 

24 U 
12 u 
24 U 

124 U 

24 U 

24 U 
12 u 

12 u 

09/14/95 pgl of4 



POSITIVE DETECTION SUMMARY 
SEDIMENT 

OPERABLE UNIT NO. 6 (SITE 36) 

REMEDIAL INVESTIGATION CTO-6303 
UPSTREAM BRINSON CREEK STATIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Client Sample ID: 35SD0406 

Lab Sample ID: 4565-1 
Date Sampled: 20-APR-1994 

35-5004612 35SD0506 35-SD05612 35SDO6-06 35-SDO6-612 
4565-3 5608-3 5608-4 5608-5 5608-6 

20-APR-1994 17-MAY-1994 17-MAY-1994 17-MAY-1994 17-MAY-1994 

VOLATILES (ualkg) 

Acetone 
Toluene 

SEMIVOLATILES (UC@@) 
Diethylphthalate 

bis(Z-Ethylhexyl)phthalate 
PESTlClDElPCBs (ualkq) 

beta-BHC 
delta-BHC 
Heptachlor 
Heptachlor epoxide 

Dieldrin 

4,4-DDE 
Endrin 

Endosulfan II 

4,4’-DDD 
4,4’-DDT 

Methoxychlor 
Endrin ketone 

Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 

09/14/95 r 

c 3, 

879 UJ 
879 U 

580 U 
580 UJ 

2.9 u 

2.9 u 
2.9 u 
2.9 u 

1.6 J 
31 J 

2.9 u 
1.3 J 

43 
4.9 J 

0.86 J 

5.6 U 
5.6 U 

4 
3.6 

781 UJ 
781 UJ 

516 U 
625 J 

2.7 U 

2.7 U 
2.7 U 
1.2 J 

3.1 J 
82 

0.59 J 

3.5 J 
111 
5.2 
27 U 

2.8 J 
5.2 U 
5.6 
7.6 

P - ‘4 

th /I 

29 UJ 
29 UJ 

943 u 

704 J 

4.9 u 
4.9 u 
4.9 u 
4.9 u 

9.5 u. 
80 

4.9 u 

1.6 J 
43 

3.7 J 

49 u 
3.1 J 
1.5 J 
9.3 

4.9 u 

15 UJ 
15 u 

500 u 

469 J 

2.6 U 

2.6 U 
2.6 U 

0.72 J 

5U 

46 
0.85 J 

0.84 J 

28 
1.3 J 

26 U 
5U 

1.1 J 
4.8 

5 

21 u 
21 u 

702 U 

702 U 

3.6 U 
IJ 

3.6 U 
3.6 U 

7u 

115 

0.77 J 
2.2 J 

39 
1.7 J 
36 U 

7u 

2.2 J 
3.6 U 
3.6 U 

83 U 
83 U 

398 J 

550 u 

2.8 U 
2.8 U 
2.8 U 
2.8 U 

5.5 u 
7.7 
2.8 U 

5.5 u 

5.9 
5.5 u 
26 U 
5.5 u 

IJ 
2.8 U 
2.8 U 

-SDOH.WK4 



POSITIVE DETECTION SUMMARY 
SEDIMENT 

OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-6303 

UPSTREAM BRINSON CREEK STATIONS 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Client Sample ID: 35SD07-06 
Lab Sample ID: 4585-Q 

Date Sampled: 20-APR-1994 

35-5007-612 
4585-l 0 

20-APR-I 994 

VOLATILES (uglkg) 
Acetone 

Toluene 

SEMIVOI ATI1 ES (uglkq) 
Diethylphthalate 
bis(2-Ethylhexyl)phthalate 

PESTlClDElPCBs 

beta-BHC 
delta-BHC 

Heptachlor 
Heptachlor epoxide 

Dieldrin 
4$-DDE 

Endrin 
Endosulfan II 
4,4’-DDD 

4,4’-DDT 
Methoxychlor 
Endrin ketone 

Endrin aldehyde 
alphaGhlordane 
gamma-Chlordane 

16 UJ 
16 U 

520 U 

520 UJ 

0.59 J 

2.7 U 
0.91 J 

0.78 J 
1.4J . 

34 
2.7 U 
1.3 J 

40 
2.3 J 

27 U 
5.2 U 
5.2 u 

7 

6.1 

500 UJ 
500 UJ 

568 U 

318 UJ 

2.9 U 

0.92 J 
2.9 U 

1.4 J 
2.6 J 

57 
0.7 J 

0.88 J 

60 
2.1 J 
3.4 J 

5.7 u 
5.7 u 
8.5 

9.7 

OQi14l95 pg3of4 35SDOH.WK4 



POSITIVE DETECTION SUMMARY 

SEDIMENT 

Client Sample ID: 
Lab Sample ID: 

Date Sampled: 

(uglkg) VOLATILES 
Acetone 

Toluene 
SEMIVOI ATILES (w&g) 

Diethylphthalate 
bis(2Ethylhexyl)phthalate 

PESTICIDEIPCBs (uglkg) 
beta-BHC 

delta-BHC 
Heptachlor 
Heptachlor epoxide 

Dieldrin 
4.4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
4,4-DDT 

Methoxychlor 
Endrin ketone 

Endrin aldehyde 
alphaChlordane 
gamma-Chlordane 

09l14l95 

I Iii 

OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-0303 

UPSTREAM BRINSON CREEK STATIONS 

MCB CAMP LEJEUNE, NORTH CAROLINA 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXfMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

13 UJ 
13 u 

400 u 
318 UJ 

2.1 u 

2.1 u 
2.1 u 

2.5 U 

4.2 U 
6.4 U 
2.2 u 

4.2 U 

3.3 u 

5.5 u 

26 U 
4u 

4u 
2.5 U 

2.2 UJ 

879 UJ 
879 U 

943 u 
702 U 

12 u 
12 u 
12 u 
12 u 

24 U 
24 U 
12 u 
24 U 
23 U 

24 U 
124 U 

24 U 
24 U 
12 u 

12 u 

128 J 
8J 

352 J 

469 J 

0.59 J 
0.92 J 
0.91 J 

0.43 J 
1.4 J 

IJ 
0.44 J 

0.84 J 
1.1 J 

0.66 J 
0.49 J 

2.8 J 

IJ 
0.51 J 

3.6 

128 J 
8J 

896 
704 J 

- 0.59 J 
1 J 

2.3 J 
1.4 J 

3.1 J 
115 

0.85 J 

3.5 J 
111 
5.2 

3.4 J 
3.1 J 
2.2 J 
9.3 

9.7 

35SDOI-612 

35SDO3-06 

35-SD03-612 

35-SD05-06 

35-SD07-06 
35-SDO6-06 

35SD0306 
35-SDO7-812 
35SD04612 
35-SD06-06 

35.SD05-612 

35-5004-612 
35SDO4-612 
35.$004-612 
35-$007-612 

35SDO5-06 
35-SDO6-06 
35-SD05-06 

35-SD07-812 

II14 
1114 

3114 
3/l 4 

II14 
214 
2f14 

7114 
5114 
11114 

5114 
8/l 4 

III14 
IO/l4 

6114 
2il4 
4114 
8/l 4 

6/l 4 

c “‘--SDOH,WK4 

Ii 
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Client Sampte ID: 
Lab Sample ID: 

Date Sampled: 

ANALYTES (ma/kg) 
Aluminum 
Arsenic 

Barium 
Beryllium 

Calcium 
Chromium 

Cobalt 
Copper 

Iron 
Lead 
Magnesium 

Manganese 
Mercury 
Nickel 

Potassium 
Selenium 

Sodium 
Thallium 

Vanadium 
Zinc 

POSITIVE DETECTION SUMMARY 

SEDIMENT 
OPERABLE UNIT NO. 6 (SITE 36) 

REMEDIAL INVESTIGATION CT0-0303 

UPSTREAM BRINSON CREEK STATIONS 

MCB CAMP LEJEUNE, NORTH CAROLINA 

35SDOI-06 35SDOI-612 
4585-4 4585-5 

20-APR-1994 20-APR-1994 

35SD02-06 
4585-6 

20-APR-1994 

35SD02-612 
4585-8 

20-APR-1994 

37300 
2.3 J 
129 

1.6 R 

5040 J 
28.4 J . 

6.6 
4.1 

10400 J 

21.1 J 
685 

29.7 J 
0.1 R 

9.5 u 
498 
1.6 J 

458 U 
0.66 J 

24.2 J 
21.3 R 

19200 
1.5 UJ 

58.8 
IR 

3160 J 
17 J 

3.2 
0.98 U 

6210 J 

12.4 J 
460 
13.1 J 

0.07 R 
5.3 u 
362 U 

1 UJ 
352 U 

0.43 J 

14.5 J 
14.2R 

484 
0.46 J 

3.8 
0.18 R 

3831 J 
1.7 u 

1.8 
1.2 u 

1050 J 

4.7 J 
88.1 

3.2 J 
0.07 J 

1.4 u 
312 U 

0.23 J 
303 u 

0.13 u 

0.94 J 
17.3R 

903 
0.34 J 

6.5 
0.12 u 

4970 J 
3.3 u 

1.3 u 
24.8 
1970 J 

26.3 J 
145 
5.2 J 

0.06 R 
1.6 U 

296 U 

0.17 UJ 
287 U 

0.12 u 

1.9 J 
17.7 R 

35SD03-06 35-5003-612 

5608-I 5608-2 
17-MAY-1994 17-MAY-1994 

1160 
0.27 R 

7.8 
0.14 u 
795J 

2.5 
1.5 u 
1.8 U 

1130 
5.2 

148 

4.1 
0.24 R 
2.2 

334 u 
0.41 u 

325 U 
0.15 

2.1 
21 R 

2010 
0.69 R 

10.9 
0.15 u 
1360 

3.7 
1.6 U 

2.5 U 
2530 
77.9 

334 
6.6 

0.25 R 
2.1 B 

357 u 
0.6 U 

347 u 
0.15 u 

3 

31.3 R 

09/l 4195 pgl of4 35SDMH.WK4 



Client Sample ID: 
Lab Sample ID: 

Date Sampled: 

ANA1 ,YTES (mg/kg) 
Aluminum 
Arsenic 
Barium 
Beryllium 

Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selenium 

Sodium 
Thatlium 
Vanadium 

Zinc 

35SD0406 
4585-l 

20-APR-1994 

1950 J 

0.97 J 
10 

0.18 U 
4940 J 

5.7 u 
1.9 u 
4.2 

3560 J 
32 J 

260 
11 J 

0.09 R 

2.4 U 
429 u 

0.25 UJ 

518 
0.18 U 

4.8 J 
45R 

POSITIVE DETECTION SUMMARY 

SEDIMENT 
OPERABLE UNIT NO. 6 (SITE 36) 

REMEDIAL INVESTIGATION CTO-6303 

UPSTREAM BRINSON CREEK STATIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

35-SD04612 

4585-3 
20-APR-1994 

35-SD0506 35-SD05612 35SDO6-06 35SDO6-612 
5608-3 5608-4 5608-5 5608-6 

17-MAY-1994 17-MAY-1994 17-MAY-1994 17-MAY-1994 

4240 
1 J 

30.1 
0.16 R 

4110 J 
14.8 J 

1.7 u 
8.4 

7110 J 
34.4 J 

405 
15.9 J 

0.08 R 

3.8 U 
381 U 

0.22 UJ 

481 
0.22 J 

8.8 J 
101 J 

11300 2580 

2.3 J 0.91 J 
43.7 15.8 

0.4 0.15 u 

6490 J 5780 J 

16.3 4.3 
3.2 1.7 u 

18.1 5.2 

13406 3910 

92 54.2 
1070 446 
25.2 10.9 

0.53 R 0.31 R 

5.5 2.2 
701 u 370 u 

0.98 U 0.46 u 

729 360 U 
0.63 0.2 

21.2 4.7 
124R 48.2 R 

18000 8430 
3.7 J 0.33 R 

36.7 19.2 
0.59 0.27 

45OOJ 4100 J 
20.9 9.1 

2.9 4 

21.2 4.6 
10900 8350 

82.6 19.8 R 

1140 715 
24.3 23.4 

1.2R 0.4 R 

6.4 2.6 

812 407 u 
0.59 u 0.45 u 

706 712 

0.47 0.35 

23.9 10.9 
139R 35 R 

c ‘--SDMH.WK4 
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POSITIVE DETECTION SUMMARY 

SEDIMENT 
OPERABLE UNIT NO. 6 (SITE 36) 

REMEDIAL INVESTIGATION CT04303 
UPSTREAM BRINSON CREEK STATIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Client Sample ID: 35-SD07-06 
Lab Sample ID: 4585-9 
Date Sampled: 20-APR-1994 

35-SD07-612 
4585-l 0 

20-APR-1994 

ANA1 YTES (malkq) 

Aluminum 
Arsenic 
Barium 
Beryllium 

Calcium 
Chromium 

Cobalt 
Copper 
Iron 

Lead 

Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 

Sodium 
Thallium 
Vanadium 
Zinc 

3960 

1.2 J 
19.5 

0.2 R 

2530 J 
7.1 J 
7.8 
9.4 

5348 J 

42 J 

227 
28.8 J 
0.08 R 

6.4 U 
384 U 

0.25 J 

373 u 

0.22 J 
8.7 J 

60.4 J 

8820 
2.3 J 

48.6 
0.4 R 

3800 J 

20 J 
3.2 

10.6 

7220 J 

79 J 
359 

37 J 

0.08 R 

7.3 u 
420 U 

0.28 J 

408 U 
0.38 
15.9 J 
104 J 

09114195 pg3of4 35SDMH.WK4 



POSITIVE DETECTION SUMMARY 
SEDIMENT 

OPERABLE UNIT NO. 6 (SITE 36) 
REMEDIAL INVESTIGATION CTO-6303 

UPSTREAM BRINSON CREEK STATIONS 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Client Sample ID: 
Lab Sample ID: MINIMUM MAXIMUM MINIMUM MAXIMUM 
Date Sampled: - 

ANALYTES (@kg) 
Aluminum 
Arsenic 
Barium 

Beryllium 
Calcium 

Chromium 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Nickel 
Potassium 
Selenium 

Sodium 
Thallium 
Vanadium 

Zinc 

09114l95 

tl Ill 

NONDETECTED NONDETECTED DETECTED 

NA NA 
1.5 UJ 1.5 UJ 
NA NA 

0.12 u 0.18 U 

NA NA 
1.7u * 5.7 u 
1.3 u 1.9 u 

0.98 U 2.5 U 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
1.4 u 9.5 u 

296 U 701 u 
0.17 UJ 1 UJ 
287 U 458 U 

0.12 u 0.18 U 

NA NA 
NA NA 

484 
0.34 J 

3.8 
0.27 

795 J 
2.5 
1.8 
4.1 

1050 J 
4.7 J 

88.1 
3.2 J 

0.07 J 

2.2 
498 

0.23 J 

461 
0.15 
0.94 J 
60.4 J 

DETECTED 

37300 
3.7 
129 

0.59 

6490 
28.4 

7.8 
24.8 

13400 
92 

1140 
37 

0.07 

6.4 
812 
1.6 

729 
0.66 

24.2 
104 

J 

J 
J 

J 
J 

J 

J 
J 
J 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

35-SDOl -06 14114 
35SDO6-06 10111 
35SDOl -06 14t14 

35SDO6-06 318 

35-SDO5-06 14114 
35SD0148 11114 
35-SD07-06 8114 

35-SDO2-612 10114 

35-SDO5-06 14114 
35-SD0506 13113 
35-5006-06 14114 

35-SDO7-612 14114 
35-SDO2-06 l/l 
35-SDO6-06 5/l 4 
35-SDO6-06 2l14 
35-SDOl-06 414 

35-SDO5-06 5114 
35SDO1-06 lot14 
35SDOl-06 14114 

35-SD07-612 313 

c, ‘DMH.WK4 
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HARDNESS CALCULATION FOR METALS 
SITE 36, CAMP GEIGER AREA DU.MP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Calcium NA NA NA NA NA NA 9.47 9.47 40.3 40.3, 30.2 
Magnesium NA NA NA NA NA NA 0.688 0.688 1.42 1.42 1.91 
Sample Hardness 74 74 122 122 130 130 26.48 26.48 106.48 106.48 83.27 

TOTAL METALS DISSOLVED METALS 
36-SW01 36-SW02 36-SW03 36-SW01 36-SW02 36-SW03 

Acute Chronic Acute Chronic Acute Chronic Acute 
ww (w-1 OJW) WL) WL) (w/L) OJW) 
2.79 0.89 4.91 1.31 5.27 1.38 

/ 
~ 0.88 

1357 162 2044 244 2153 257 585 
13.35 9.14 21.38 14.01 22.70 14.80 ~ 5.07 
55.65 2.17 105.16 4.10 114.02 4.44 15.04 
1099 122 1678 187 1771 197 461 
2.42 NA 5.71 NE 6.37 NE 0.41 
91 82 : 138 125 146 132 38 

NOTE: All Water Quality Values are Region IV (USEPA, 1995a) 
Sample Hardness Calculation = 2.497(Ca, mg/L) -t 4.118(Mg, mg/L) 

NE - Not Established 
NA - Not Applicable Because Hardness Was Measured 

Chronic Acute Chronic Acute 
04/L) WL) (w/L) (w-1 
0.40 4.21‘ 1.18 3.19 
70 1828 218 1495 

3.80 18.80 12.48 14.92 
0.59 88.44 3.45 64.68 
51 1496 166 1215 
NE 4.52 NE 2.96 
34 123 112 100 

Chronic 

(WU 
0.97 

. 178 
10.11 
2.52’ 
135 
NE 
91 

30.2 
1.91 

83.27 



CALCULATION OF SEDIMENT QUALITY CRITERIA 
FRESHWATER SEDIMENT STATIONS 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 
Aldrin 
Alpha-chlordane 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
Dieldrin 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Bis(2-ethylhexyl)phthalate 
Diethylphthalate 
Pyrene I 

* SQC = (Koc*SWSV*Foc)/lOOOOOO 

Koc swsv 
W-b) wvL) 

9.60E+04 0.002 
1.40E+05 0.004 
7.70E+05 0.001 
4.40E+06 0.001 
2.43E+05 0.001 
1.78E+05 0.002 
3.16E+03 0.05 
6.92E+04 0.002 
6.92E+04 0.002 
6.92E+04 0.002 
1 .OOE+05 30 
1.42E+02 3 
3.80E+04 NA 

NA - Not Available 
SWSV - Surface Water Screening Value 
SQC - Sediment Quality Criteria 
Foe - Fraction of organic carbon in mg/kg 
Koc - Organic-carbon partition coefficient 
(1) North Carolina Water Quality Standards 
(2) USEPA, 1995b (Region III Water Quality Screening Values) 
(3) Used 4,4’-DDT Value 
(4) Used endosulfan value 
(5) Used endrin value 

Sample No SD01 -06 
SQC 

WW 
(1) 
(1) 
(3) 

;; 
(1) 
(4) 
(1) 
(5) 

g; 
(2) 

3.26 
9.52 
13.09 
74.80 
4.13 
6.05 
2.69 
2.35 
2.35 
2.35 

51000.00 
7.24 
NA 

SD02-06 SD02-612 SD03-06 SD03-612 
SQC SQC SQC SQC 

WW (WW Wbg) (Wkg) 
1.19 4.80 9.60 0.50 
3.47 14.00 28.00 1.46 
4.77 19.25 38.50 2.00 

27.28 110.00 220.00 11.44 
1.51 6.08 12.15 0.63 
2.21 8.89 17.78 0.92 
0.98 3.95 7.91 0.41 
0.86 3.46 6.92 0.36 
0.86 3.46 6.92 0.36 
0.86 3.46 6.92 0.36 

18600.00 75000.00 150000.00 7800.00 
2.64 1 o.$is 21.30 1.11 
NA NA NA NA 

Foe (mglkg 17000 6200 25000 50000 2600 



CALCULATION OF SEDIMENT QUALITY CRITERIA 
SALTWATER SEDIMENT SAMPLES 
SITE 38, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contamlnant 
Dieldrin 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
Alpha-chlordane 
Endrin aldehyde 
Diethylphthalate 
Di-n-butylphthalate 
Tetrachloroethene 
Anthracene 

Koc swsv 
W-40 (WIN 

1.78E+O5 0.002 
7.70E+O5 0.001 
4.40E+O8 0.001 
2.43E+O5 0.001 
1.40E+O5 0.004 

1 692E+O4 0.002 
1.42E+O2 3.4 
1.70E+O5 3.4 
364E+O2 450 
1 ME+04 NA 

Sample No 

(1) 
(3) 
(3) 
(1) 
(1) 
(485) 
(2) 
(2) 
(2) 
(2) 

Foe (mglkg 

SQC = (Koc*SWSV*Foc)/lOOOOOO 

NA - Not Available 
SWSV - Surface Water Screening Value 
SQC - Sediment Quality Criteria 
Foe - Fraction of organic carbon in mglkg 
Koc - Organic-carbon partition coefficient 
(1) North Carolina Water Quality Standards 
(2) USEPA, 1995b (Region Ill Water Quality Screening Values) 
(3) Used 4,4’-DDT Value 
(4) Used endrin value 
(5) USEPA, 1993 (Sediment Quality Criteria for Endrin) 

5004-06 SD04-612 SD0506 
sac SQC sac 

WW (Wkg) WW 
5.33 6.40 3.49 
11.55 13.86 7.55 
66.00 79.20 43.12 
3.65 4.37 2.38 
8.40 10.08 5.49 
2.08 2.49 1.36 
7.24 8.89 4.73 

8670.00 10404.00 5664.40 
2457.00 2948.40 1605.24 

NA NA NA 

SD05-612 SD06-06 SD06812 SD07-06 SD07612 
SPC SQC SQC SQC SQC 

WW WW WW (WW WW 
2.49 0.92 0.75 44.46' 62.60 
5.39 2.00 1.62 96.25 135.52 

30.80 Il.44 9.24 550.00 774.40 
1.70 0.63 0.51 30.38 42.77 
3.92 1.46 1.18 70.00 98.58 
0.97 0!36 0.29 17.30, 24.35 
3.38 1.26 1.01 80.35 84.97 

4046.00 1502.80 1213.80 72250.00 101728.00 
1146.60 425.88 343.98 20475.00 28828.80 

NA NA NA NA NA 

18000 9800 7000 2600 2100 125000 176000 



f-7 
URFACE WATER QlJOTlENT INDEX CALCULATIONS 

SITE 36, CAMP GEIGER AREA DUMP 

REMEDIAL INVESTIGATION CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant Station 

Concentration North Carolina USEPA WQSV 

(Km WQS Acute Chronic 

Total lnorganlcs (Freshwater) 
Barium 36SW01 

Barium 36-SW02 

Barium 36-SW03 

Copper 36-SW01 

Iron 36-SW01 

Iron 36-SW02 

Iron 36-SW03 

Manganese 36-SW02 

Manganese 36SW03 

Vanadium 36-SW01 

Vanadium 36-SW02 

Vanadium 36-SW03 

Dissolved lnorganics (Freshwater) 
Barium 36-DSWOl 

Barium 36-DSW02 

:- wium 36DSW03 

ww 36-DSW01 

Copper 36-DSW02 

Iron 36-DSWOl 

Iron 36-DSW02 

Iron 36-DSW03 

Lead 36-DSWOl 

Lead 36-DSW02 

Lead 36-DSW03 

Vanadium 36-DSWOl 

Vanadium 36-DSW02 

Vanadium 36-DSW03 

Total lnorganics (Saltwater) 
Manganese 36-SW05 

Manganese 36-SW06 

Manganese 36-SW07 

Nickel 36-SW04 

Dissolved lnorganics (Saltwater) 
Copper 36-DSW05 

Manganese 36-DSW04 

Manganese 36-DSW05 

Manganese 36-DSW06 

4 Manganese 36-DSW07 

- c 

12.1 NE 6911 3.8 NA 

27.3 NE 69.1 3.8 NA 

39.6 NE 69.1 3.8 NA 

56.5 7 13.4 9.1 8.: 

2710 1000 NE 1000 2.7 

2320 1000 NE 1000 2.3 

4840 1000 NE 1000 4.8 

91.2 NE 1470 80.3 NA 

126 NE 1470 80.3 NA 

367 NE 284 19.1 NA 

131 NE 284 19.1 NA 

79 NE 284 19.1 NA 

0.2 

0.4 

0.6 

4.2 

NA 

NA 

NA 

0.1 

0.1 

1.4 

0.5 

0.3 

3.2 

7.2 

10.5 

6.2 

2.7 

2.3 

4.8 

1.1 

1.6 

20.3 

6.9 

4.1 

5.3 NE 69.1 3.8 NA 0.1 1.4 

19.1 NE 69.1 3.8 NA 0.3 5.0 

11.7 NE 69.1 3.8 NA 0.2 3.1 

19 7 5.07 3.8 2.7 3.7 5.0 

4.9 7 18.8 12.48 0.7 0.3 0.4 

1340 1000 NE 1000 1.3 NA 1.3 

1630 1000 NE 1000 1.6 NA 1.6 

1240 1000 NE 1000 1.2 NA 1.2 

9.6 25 15.04 0.59 0.4 0.7 16.6 

15.6 25 88.44 3.45 0.6 0.2 4.5 

9.1 25 64.68 2.52 0.4 0.1 3.6 

243 NE 284 19.1 NA 0.9 12.7 

143 NE 284 19.1 NA 0.5 7.5 

61 NE 284 19.1 NA 0.3 4.2 

31.9 NE NE 10 NA NA 3.2 

29.5 NE NE 10 NA NA 3.0 

24.5 NE NE 10 NA NA 2.5 

23.2 8.3 75 8.3 2.8 0.3 2.8 

4.8 3 2.9 2.9 1.6 1.7 1.7 

56.9 NE NE 10 NA NA 5.1 

23.8 NE NE 10 NA NA 2.4 

26.6 NE NE 10 NA NA 2.7 

. 27 NE NE 10 NA NA 2.7 

Quotient Index 

North Carolina USEPA SWSV 

WQS Acute Chronic 



SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION CT04303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Contaminant Station 
Pesticides @g/kg) (Freshwater) 
Aldrin 36-SD01-06 
4,4’-DDD 36-SDOI -06 
4,4’-DDD 36-SD02-06 
4,4’-DDD 36-SD02-612 
4.4’-DDD 36-SD03-06 
4;4’-DDD 36-SD03612 
4$-DDE 36-SD02-06 
4$-DDE 36-S D03-06 
4,4’-DDT 36-SD02-06 
4,4’-DDT 36-SDO2-612 
4,4’-DDT 36-SD0306 
4,4’-DDT 36-SD03-612 
Dieldrin 36-SDO1-06 
Endrin 36-S D02-612 
Endrin aldehyde 36-SD02-612 
Endrin ketone 36-SD02-612 
Diethylphthalate 36-SDO2-06 
Diethylphthalate 36SD03-612 
lnorganics (mglkg) (Freshwater) 
Beryllium 36-SDOI-06 
Bervllium 36SD03-06 
Caimium 36-SD02-612 

Copper 36-SD03-06 
Lead 36-SD02-612 
Lead 36-SD03-06 
Nickel 36-SD01-06 
Nickel 36-SD03-06 
Thallium 36-SDOI-06 
Thallium 36-SD03-06 

Pesticides (@kg) (Saltwater) 
Alpha-chlordane 36-SD07-06 
Alpha-chlordane 36-SD07-612 
4,4-ODD 36-SD0406 
4,4’-DDD 36-SD05-06 
4,4’-DDD 36-SD05612 
4,4’-DDD 36-SD06-06 
4,4’-DDD 36-SD06-612 
4,4’-DDD 36-S D07-06 
4,4’-DOD 36SD07-612 
4,4-DDE 36SD0406 
4,$-DDE 36SDO5-06 
4$-DDE 36SDO5-612 
4,4-DDE 36SD0606 
4$-DDE 36SD06-612 
4,4’-DDE 36SD07-06 
4$-DDE 36-SD07612 
4,4’-DDT 36-SD0406 
4,4’-DDT. 36SD04612 
4,4’-DDT 36-SD0506 
4,4’-DDT 36-SD05-612 
4,4-D DT 36-SDO6-06 
4,4’-DDT 36SD06-612 
4,4’-DDT 36-SD07-612 
Dieldrin 36-SD06-06 
Dieldrin 36-SDO7-612 
Endrin aldehyde 36SD05-06 
Diethylphthalate 36-SD06-06 
lnorganics (mglkg) (Saltwater) 
Beryllium 36-SD07-06 
Cadmium 36SD04-612 
Lead 36SDO5-06 
Lead 36-SD0606 
Lead 36-SD04-612 
Mercury 36-SD04-612 
Mercury 36SD0801 
Mercury 36-S DO901 
Thallium 36-S D05-06 
Thallium 36-SD05-612 
Thallium 36-SD07-06 
Thallium 36-SD07-612 

Sample 
Concentration 

I Quotient Index 
ER-L ER-M SQC ER-L ER-M SQC 

0.93 J 
15 

130 
14 P 

606 
1030 

66 J 
169 
6.5 J 
7.4 J 
18 J 
11 J 

0.8 J 
6.6 J 
3.6 
11 

330 J 
896 J 

10 
2 
2 

$ 
2 

2.2 
2.2 

1 
1 
1 
1 

0.02 
0.02 
0.02 
0.02 
5300 
5300 

NE 
20 
20 
20 
20 
20 
27 
27 
7 
7 

5 

zi 
45 
45 
NE 
NE 

3.26 0.1 NA 0.3 
13.09 7.5 0.8 1.1 
4.77 65.0 6.5 27.3 
19.25 7.0 0.7 0.7 
38.5 303 30.3 15.7 

2 515 51.5 515 
27.28 30.0 2.4 2.4 

220 76.8 6.3 0.8 
1 Sl 8.5 1.2 5.6 
6.08 7.4 1.1 1.2 
12.15 18.0 2.6 1.5 
0.63 11.0 1.6 17.5 
6.05 40.0 0.1 0.1 
3.46 330.0 0.1 1.9 
3.46 175.0 0.1 .I .o 
3.46 550.0 0.2 3.2 
2.64 0.1 NA 125.0 
1.11 0.2 NA 807.2 

1.3 0.5 NE NE 2.6 NA NA 
0.81 0.5 NE NE 1.6 NA NA 

8.7 1.2 9.6 NE 7.3 0.9 NA 
45.1 34 270 NE 1.3 0.2 NA 
148 46.7 218 NE 3.2 0.7 NA 

86.7 46.7 218 NE 1.9 0.4 NA 
21.4 20.9 51.6 NE 1.0 0.4 NA 
77.1 20.9 51.6 NE 3.7 1.5 NA 
0.42 0.24 NE NE 1.8 NA NA 
0.32 0.24 NE NE 1.3 NA NA 

13 J 
6.5 J 

250 
223 J 

1140 
221 
159 

74 
41 

120J 
242 J 

1200 
249 
179 
51 
32 J 

3J 
27 J 
31 J 
46J 
14 J 

8J 
5.7 J 
52 
14 J 

7.6 
2135 J 

0.5 
0.5 
2 
2 
2 
2 
2 
2 
2 

2.2 

:z 
2:2 
2.2 
2.2 
2.2 

1 
1 
1 
1 
1 
1 
1 

0.02 
0.02 
0.02 
NE 

6 
6 

20 
20 
20 
20 
20 
20 
20 
27 
27 
27 
27 
27 
27 
27 
7 
7 
7 

5 
7 
7 
8 
8 

N45E 

70 26.0 2.2 0.2 
98.56 13.0 1.1 0.1 
11.55 125.0 12.5 21.6 
7.55 112 11.2 29.5 
5.39 570 57.0 212 

2 111 11.1 111 
1.62 79.5 8.0 98.1 

96.25 37.0 3.7 0.8 
135.52 20.5 2.1 0.3 

66 55 4.4 1.8 
43.12 110 9.0 5.6 
30.8 545 44.4 39.0 
11.44 113 9.2 21.8 
9.24 81.4 6.6 19.4 
550 23.2 1.9 0.1 
774 14.5 1.2 0.0 
3.65 3.0 0.4 0.8 
4.37 27.0 3.9 6.2 
2.38 31 .o 4.4 13.0 
1.7 46.0 6.6 27.1 

0.63 14.0 2.0 22.2 
0.51 8.0 1.1 15.7 

42.77 5.7 0.8 0.1 
0.92 2600 6.5 56.5 
62.6 700 1.8 0.2 
1.36 380 0.2 5.6 
4.73 NA NA 451.4 

1.1 0.5 NE NE 2.2 
1.4 1.2 9.6 NE 1.2 

115 46.7 218 NE 2.5 
15100 46.7 218 NE 323.3 

131 46.7 218 NE 2.8 
0.66 0.15 0.71 NE 4.4 
0.31 0.15 0.71 NE 2.1 
0.18 0.15 0.71 NE 1.2 
0.89 0.24 NE NE 3.7 
0.59 0.24 NE NE 2.5 
0.96 0.24 NE NE 4.0 
0.54 0.24 NE NE 2.3 

NA 
0.1 
0.5 

69.3 
0.6 
0.9 
0.4 
0.3 

K 
NA 
NA 

NA 
NA 
NA 

z: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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=- FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Date 
Length Weight Sample 

Time Sample Number (cm) (g) New Sample No. Analysis 

35-FS03 
3%FS03 
35-FS03 
35-FS03 

3 5-FS03 
35-FS03 
35-FS03 

- 35-FS03 

35-FS03 
3 5-FS03 

4-14-94 
4-17-94 
4- 17-94 
4-17-94 

4- 17-94 
4-17-94 
4-17-94 
4- 17-94 

4-l 5-94 
4-l 5-94 

930 
825 
825 
825 

825 
825 
825 
825 

940 
940 

35-FSO3-MC01 35.5 
35-FS03-MC02 36.5 
35-FS03-MC04 33 
35-FSO3-MC08 35 

Minimum 33 
Maximum 36.5 
Min/Max 0.90 
Average 35 

Count 4 

35-FS03-MC03 32.5 
35-FS03-MC06 36.5 
35-FS03-MC07 37.5 
3 5-FSO3-MC09 35.5 

Minimum 32.5 
Maximum 37.5 
MidMax 0.87 
Average 35.5 

Count 4 

35-FS03-WMOl 17.5 
3 5-FS03-WM02 15 

Minimum 15 
Maximum 17.5 
Min/Max 0.86 
Average 16.3 

Count 2 

670 
700 
600 
620 
600 
700 
NA 

647.5 

500 
720 
840 
460 
460 
840 
NA 
630 

140 
80 
80 
140 
NA 
110 

3 5-FS03 -MC-F0 1 Fillet 

35-FS03-MC-WBOl Whole Bod 

35-FS03-WM-FOl Fillet 

- .- 



FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 

-4 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Date 
Length Weight Sample 

Time Sample Number (cm) (g) New Sample No. Analysis 

35FS03 4- 14-94 930 
3%FS03 4-14-94 930 
3%FS03 4- 17-94 825 
3 5-FS03 4-17-94 825 

3 5-FS03 4-15-94 940 
3 5-FS03 4-15-94 940 
35-FS03 4-15-94 940 
35-FS03 4-15-94 940 
35-FS03 4-15-94 940 
3 5-FS03 4-15-94 940 
3 5-FS03 4-15-94 940 

35-FS03-SMOl 38 
35-FS03-SM02 30.2 
35-FS03-SM03 34.5 
35-FS03-SM04 39.5 

Minimum 30.2 
Maximum 39.5 
MinIMax 0.76 
Average 35.6 

Count 4 

35-FS03-BGOl 16 
35-FS03-BG02 13.5 
35-FS03-BGQ3 11 
35-FS03-BG04 12 
35-FS03-BG05 19 
35-FS03-BG06 15 
35-FS03-BG07 18.5 

Minimum 11 
Maximum 19 
Min/Max 0.58 
Average 15 

Count 7 

530 
300 
425 
600 
300 
600 
NA 
464 

35-FS03-SM-FOl Fillet 

75 
50 
25 
40 
125 
40 
140 
25 
140 
NA 
71 

35-FS03-BG-FOl Fillet 



_- FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
r 

SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Length Weight 

36-FSOl Pumpkinseed 4-20-94 1000 
36-FSO 1 Pumpkinseed 4-20-94 1000 

36-FSOl Bluegill 4-20-94 

36-FSOl Stripped Mullet 4-18-94 
36-FSOl Stripped Mullet 4- 18-94 
36-FSOl Stripped Mullet 4-18-94 
36-FSO 1 Stripped Mullet 4-18-94 

f-- 36-FSOl Stripped Mullet 4-18-94 
36-FSOl Stripped Mullet 4-18-94 
36-FSOl Stripped Mullet 4-18-94 
36-FSOl Stripped Mullet 4-18-94 

36-FSO 1 White Catfish 4-18-94 1000 
36-FSOl White Catfish 4- 18-94 1000 
36-FSOl White Catfish 4- 18-94 1000 

36-FSOl Sheepshead Minnow 

36-FSOl Summer Flounder 

--- 
36-FSOl Mummichog 

4-20-94 

4-20-94 

4-20-94 

1000 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

920 

920 

920 

36-FSOl-PSOl 16 100 
36-FSO l-PS02 14 65 

Minimum 14 65 
Maximum 16 100 

Average 15 82.5 
Count 2 2 

36-FSOl-BGOl 17 106 

36-FSOl-SMOl 33.5 395 
36-FSOl-SM02 32.5 400 
36-FSOl-SM03 32.5 345 
36-FSOl-SM04 35.5 500 
36-FSOl-SM05 37 500 
36-FSOI-SM06 34.5 450 
36-FSOl-SM07 34 405 
36-FSOl-SM08 27.5 325 

Minimum 27.5 325 
Maximum 37 500 

Average 33.375 415 
Count 8 8 

36-FSOl-WC01 30.5 400 
36-FSOl-WC02 31 480 
36-FSOl-WC03 30 405 

Minimum 30 400 
Maximum 31 480 

Average 30.5 428 
Count 3 3 

NA 2 1 individuals 

NA 1 individual 

NA 19 individuals 



FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species Date Time Sample Number 
Length Weight 

(cm) (a) 

36-FSOl Pinfish 4-20-94 920 NA 1 individual 

36-FSOZ Stripped Mullet 4-18-94 800 
36-FS02 Stripped Mullet 4- 18-94 800 
3 6-FS02 Stripped Mullet 4- 18-94 800 
36-FS02 Stripped Mullet 4- 18-94 800 

36-FS02-SMOl 30.5 305 
36-FS02-SM02 35 420 
36-FS02-SM03 32.5 355 
36-FS02-SM04 31 370 

Minimum 30.5 305 
Maximum 35 420 

Average 32.3 363 
Count 4 4 

36-FS02 Largemouth Bass 4-18-94 800 36-FSO2-LMBO 1 27 270 

36-FS02 Blue Crab 4-20-94 800 
36-FS02 Blue Crab 4-20-94 800 
36-FS02 Blue Crab 5-9-94 1800 
36-FS02 Blue Crab 5-9-94 1800 
36-FS02 Blue Crab 5-9-94 1800 
36-FS02 Blue Crab 5-9-94 1800 
36-FS02 Blue Crab 5-9-94 1800 
36-FS02 Blue Crab 5-9-94 1800 
36-FS02 Blue Crab 5-10-94 1010 
36-FS02 Blue Crab 5-10-94 1010 
36-FS02 Blue Crab 5-10-94 1010 

3 6-FS02-BCO 1 15 
36-FS02-BC02 15 
3 6-FS02-CBO 1 16 
36-FS02-CBO 1 15.2 
36-FS02-CB02 14.3 
36-FS02-CB02 12.8 
3 6-FS02-CB03 13.3 
36-FS02-CB03 13.4 
36-FS02-CB04 14.5 
36-FS02-CB04 13.3 
36-FS02-CB05 14 

Minimum 12.8 
Maximum 16 

Average 14.3 
Count 11 

140 
150 -w 

165 
163 
140 
130 
130 
125 
195 
160 
140 
125 
195 
149 
11 



_- FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species Date Time Sample Number 
Length Weight 

(cm) (a) 

36-FS02 White Catfish 4-18-94 800 
3 6-FS02 White Catfish 4-18-94 800 
3 6-FS02 White Catfish 4-l 8-94 800 
36-FS02 White Catfish 4-18-94 800 
36-FS02 White Catfish 4-18-94 800 
36-FS02 White Catfish 4-20-94 800 
3 6-FS02 White Catfish 4-20-94 800 
36-FS02 White Catfish 4-20-94 800 

36-FS02 Sharptail Goby 4-20-94 845 NA 1 individual 

36-FS02 Pinfish 4-20-94 845 NA 2 individuals 

36-FS02 Eastern Mosquitofish 4-20-94 845 NA 1 individual 

36-FS03 Stripped Mullet 4-18-94 800 
36-FS03 Stripped Mullet 4-l 8-94 800 
36-FS03 Stripped Mullet 4-18-94 800 
36-FS03 Stripped Mullet 4-18-94 800 
3 6-FS03 Stripped Mullet 4-18-94 1600 
36-FS03 Stripped Mullet 4-20-94 820 

36-FS03 Pumpkinseed 4-18-94 800 36-FS03-PSO 1 17 125 

36-FS03 Largemouth Bass 4-18-94 800 36-FS03-LMEIOl 
36-FS03 Largemouth Bass 4-20-94 ,800 36-FSO3-LMl302 

Minimum 
Maximum 

Average 

36-FS02-WC01 33.5 500 
36-FSO2-WC02 30.5 350 
36-FSO2-WC03 27.5 375 
36-FSO2-WC04 30 305 
36-FS02-WC05 32.5 480 
36-FS02-WC06 34 650 
36-FS02-WC07 37 750 
36-FSO2-WC08 37 890 

Minimum 27.5 305 
Maximum 37 890 

Average 32.8 538 
Count 8 8 

36-FS03-SMOl 39 
36-FS03-SM02 37 
36-FS03-SM03 32 
36-FS03-SM04 38 
36-FS03-SM05 29 

NA 3 individuals 
Minimum 29 
Maximum 39 

Average 35.0 
Count 8 

675 
550 
375 
540 
260 

260 
675 
480 

8 

32 
42 
32 
42 
37 

500 
1350 
500 
1350 
925 



FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species Date Time Sample Number 
Length Weight 

(cm) (a) 

3 6-FS03 Warmouth 4-20-94 815 36-FS03-WMOl 21 220 

36-FS03 White Catfish 4-l 8-94 800 
36-FS03 White Catfish 4-l 8-94 800 
3 6-FS03 White Catfish 4-18-94 800 
3 6-FS03 White Catfish 4- 18-94 800 
36-FS03 White Catfish 4- 18-94 800 
36-FS03 White Catfish 4-18-94 800 
36-FS03 White Catfish 4- 18-94 800 
3 6-FS03 White Catfish 4-18-94 800 
36-FS03 White Catfish 4-l 8-94 800 
36-FS03 White Catfish 4-18-94 800 

36-FS03-WC01 34 
36-FS03-WC02 35.5 
36-FS03-WC03 34 
36-FS03-WC04 33.5 
36-FSO3-WC05 31.5 
36-FSO3-WC06 30 
36-FS03-WC07 32 
36-FS03-WC08 33.5 
36-FS03-WC09 32.5 
36-FS03-WC10 33.5 

Minimum 30 
Maximum 35.5 

Average 33 
Count 10 

400 
470 
600 
470 
365 
360 
315 
495 
450 
510 
315 
600 
444 -ku 

10 

36-FS03 
36-FS03 

Longnose Gar 
Longnose Gar 

4-20-94 
4-20-94 

5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 

800 
800 

36-FS03-LGOl 82 1700 
36-FS03-LG02 76 1200 

Minimum 76 1200 
Maximum 82 1700 

Average 79 1450 
Count 2 2 

36-FS03 
36-FS03 
36-FS03 
3 6-FS03 
36-FS03 
36-FS03 
36-FS03 
36-FS03 
36-FS03 
36-FS03 
3 6-FS03 
3 6-FS03 

Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 
Blue Crab 

1810 36-FS03-CBOl 12.4 120 
1810 36-FS03-CBOl 14 130 
1810 36-FSO3-CB02 13.2 140 
1810 36-FS03-CB02 12.5 120 
1810 36-FS03-CB03 12.4 120 . 
1810 36-FSO3-CB03 12.3 137 
1810 36-FS03-CB04 12.5 115 
1810 36-FS03-CB04 16.5 240 
1810 36-FS03-CB05 14.3 145 
1810 36-FS03-CB05 14.2 140 
1810 36-FS03-CB06 14 160 4 
1810 36-FS03-CB06 15.4 190 



A- FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Length Weight 

36-FS03 Blue Crab 
36-FS03 Blue Crab 
36-FS03 Blue Crab 
36-FS03 Blue Crab 
36-FS03 Blue Crab 
36-FS03 Blue Crab 
36-FS03 Blue Crab 
36-FS03 Blue Crab 
36-FS03 Blue Crab 

.-- 36-FS03 z Mummichog 

36-FS03 Pinfish 

36-FS03 Eastern Mosquitofish 

36-FS03 Crass Shrimp 

5 -9-94 
5-9-94 

5-10-94 
5-10-94 
5-10-94 
5-10-94 
5-10-94 
5-10-94 
5-10-94 

4-20-94 

4-20-94 

4-20-94 

4-20-94 

1810 
1810 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

36-FS03-CB07 12.3 125 
36-FSO3-CB07 12 120 
36-FS03-CB08 15.5 245 
36-FS03-CB08 14.7 180 
36-FS03-CB09 16.5 230 
36-FS03-CB09 13.5 135 
36-FS03-CBlO 13 155 
36-FS03-CBlO 12 105 
36-FS03-CBll 13.5 140 

Minimum 12 105 
Maximum 16.5 245 

Average 13.7 152 
count 21 21 

820 NA 2 individuals 

820 NA 7 individuals 

820 NA 1 individual 

820 NA 2 1 individuals 



FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species Date Time Sample Number 
Length Weight 

(cm) (is) 

35-FSOl 

35-FSOl 

35-FSOl 

35-FSOl 

35-FSOl 

35-FSOl 

Green Sunfish 

American Eel 

Pumpkinseed 

spot 

Stripped Mullet 

Sharptail Goby 

3 5-FS02 American Eel 

35-FS02 
35-FS02 

Pumpkinseed 
Pumpkinseed 

35-FS02 Longnose Gar 

35-FS02 
35-FS02 
35-FS02 

Mud Catfish 
Mud Catfish 
Mud Catfish 

35-FS02 

3 5-FS02 

35-FS02 

35-FS02 

3 5-FS02 

Crayfish 

Sheepshead Minnow 

spot 

Stripped Mullet 

Banded Killfish 

4-15-94 

4-15-94 

4-l 5-94 

4- 15-94 

4- 15-94 

4-15-94 

4- 14-94 

4- 14-94 
4-14-94 

4-14-94 

4-17-94 
4-17-94 
4-14-94 

4- 14-94 

4-17-94 

4-14-94 

4-14-94 

4- 17-94 

1530 35-FSOl-GSOl 9 15 

1530 35-FSOl-AEOl 

1530 35-FSOl-PSOl 

5 individuals 
11 to 18 cm 

8 

22.5 

10 

1530 NA 76 individuals 

1530 NA 125 individuals 

1530 NA 2 individuals 
5.5 to 6.5 cm 

1230 

123’0 
1230 

35-FS02-AEOl 4 individuals 
13 to 25 cm 

2 individuals 
4 individuals 

70 

35-FS02-PSOl 
NA 

95 uf 

55 

900 35-FS02-LGOl 95.5 2750 

715 
715 
900 

35-FS02-MC01 37.5 680 
35-FS02-MC02 26.5 280 

NA 15.5 20 
Minimum 15.5 20 
Maximum 37.5 680 

Average 26.5 326.7 
Count 3 3 

900 35-FSO2-CFOl 

NA NA 

12 individuals 

12 individuals 

1230 NA 2 16 individuals 

1230 NA 55 individuals 

NA NA 6 NM - 



5-i 
FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species Date Time Sample Number 
Length Weight 

(cm) (g> 

35-FS02 

3 5-FS02 

35-FS02 

35-FS02 

35-FS02 

35-FS02 

35-FS02 
,-- 

Fat Sleeper 

Lesser Killfish 

Brown Bullhead 

Summer Flounder 

Mummichog 

Pinfish 

Eastern Mosquitofish 

35-FS03 Warmouth 
35-FS03 Warmouth 

35-FS03 Longnose Gar 
3 5-FS03 Longnose Gar 
3 5-FS03 Longnose Gar 
3 5-FS03 Longnose Gar 
3 5-FS03 Longnose Gar 
35-FS03 Longnose Gar 
35-FS03 Longnose Gar 
35-FS03 Longnose Gar 
35-FS03 Longnose Gar 

4-14-94 

4-14-94 

4-14-94 

4- 14-94 

4-14-94 

4-14-94 

4-14-94 

4-15-94 
4-15-94 

4-15-94 
4-17-94 
4-17-94 
4-17-94 
4-17-94 
4-17-94 
4-17-94 
4-17-94 
4-17-94 

1230 NA 6 

1230 

1230 

NA 

NA 

2 individuals 
3.0 cm 

1 individual 

1230 NA 2.5 

900 NA 3 individuals 

900 NA 4 individuals 

900 NA 2 individuals 

940 
940 

35-FS03-WMOl 17.5 140 
3 5-FS03-WM02 15 80 

Minimum 15 80 
Maximum 17.5 140 

Average 16.3 110.0 
Count 2 2 

940 
825 
825 
825 
825 
825 
825 
825 
825 

35-FS03-LGOl 83.5 900 
35-FS03-LG02 94 2950 
35-FS03-LG03 88.5 2400 
35-FS03-LG04 84.5 2000 
35-FS03-LG05 74.5 1150 
35-FSO3-LG06 77.5 1350 
35-FS03-LG07 65.5 750 
35-FS03-LGOS 75.5 1400 
35-FS03-LGO9 73 510 

Minimum 65.5 510 
Maximum 94 2950 

Average 79.6 1490 
Count 9 9 



FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Fish Species Date Time Sample Number 
Length Weight 

(cm) 63) 

35-FS03 Stripped Mullet 4- 14-94 930 
35-FS03 Stripped Mullet 4-14-94 930 
35-FS03 Stripped Mullet 4-17-94 825 
35-FS03 Stripped Mullet 4-17-94 825 
35-FS03 Stripped Mullet 4-14-94 930 

35-FS03 Mud Catfish 4- 14-94 930 
35-FS03 Mud Catfish 4-17-94 825 
35-FS03 Mud Catfish 4-17-94 825 
35-FS03 Mud Catfish 4-i7-94 825 
35-FS03 Mud Catfish 4-17-94 825 
35-FS03 Mud Catfish 4-17-94 825 
35-FS03 Mud Catfish 4-17-94 825 
35-FS03 Mud Catfish 4-17-94 825 
35-FS03 Mud Catfish 4-17-94 825 
35-FS03 Mud Catfish 4-17-94 825 

35-FS03 American Eel 4-14-94 1900 

35-FS03-SMOl 38 
35-FS03-SM02 30.2 
35-FS03-SM03 34.5 
35-FS03SM04 39.5 

NA 4 individuals 
Minimum 30.2 
Maximum 39.5 

Average 35.6 
Count 8 

35-FSO3-MC01 35.5 
35-FS03-MC02 36.5 
35-FS03-MC03 32.5 
3 5-FS03-MC04 33 
35-FS03-MC05 48.5 
35-FS03-MC06 36.5 
35-FS03-MC07 37.5 
35-FS03-MC08 35 
3 5-FS03-MC09 35.5 
35-FSO3-MC10 29 

Minimum 29 
Maximum 48.5 

Average 36.0 
Count 10 

3%FS03-AEOl 31 50 

530 
300 
425 
600 

300 
600 

463.8 
8 

670 
700 
500 
600 
920 
720 * 
840 
620 
460 
280 
280 
920 
631 
10 



--~ FISH AND CRAB SPECIES COLLECTED IN BRINSON CREEK 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Length Weight 
Station Fish Species Date Time Sample Number (cm) (g) 

3 5-FS03 Pumpkinseed 
35-FS03 Pumpkinseed 
35-FS03 Pumpkinseed 
3 5-FS03 Pumpkinseed 
3 5-FS03 Pumpkinseed 
35-FS03 Pumpkinseed 
35-FS03 Pumpkinseed 

35-FS03 Bluegill 
3 5-FS03 Bluegill 

-“” 3 5-FS03 Bluegill 
35-FS03 Bluegill 
35-FS03 Bluegill 
35-FS03 Bluegill 
35-FS03 Bluegill 

35-FS03 

35-FS03 

3 5-FS03 

35-FS03 

spot 

Pinfish 

Eastern Mosquitofish 

Crayfish 

4-14-94 
4- 14-94 
4- 15-94 
4-15-94 
4-15-94 
4-l 5-94 
4-17-94 

4-15-94 
4-l 5-94 
4-15-94 
4-l 5-94 
4-15-94 
4-15-94 
4-15-94 

4-14-94 

4-14-94 

4-14-94 

4-14-94 

1845 
1845 
940 
940 
940 
940 
825 

940 
940 
940 
940 
940 
940 
940 

936 

930 

930 

930 

35-FS03-PSOl 15 65 
35-FS03-PS02 12 40 
35-FSO3-PS03 12 40 
35-FSO3-PS04 10.5 25 
35-FS03-PS05 12 25 
35-FS03-PS06 11.5 25 
35-FSO3-PS07 17.5 100 

Minimum 10.5 25 
Maximum 17.5 100 

Average 12.9 45.7 
Count 7 7 

35-FS03-BGOl 16 75 
3 5-FS03-BG02 13.5 50 
35-FS03-BG03 11 25 
35-FS03-BG04 12 40 
35-FS03-BGO5 19 125 
35-FS03-BG06 15 40 
35-FS03-BGO7 18.5 140 

Minimum 11 25 
Maximum 19 140 

Average 15.0 70.7 
Count 7 7 

NA 95 individuals 

NA 7 individuals 

NA 1 individual 

NA 1 individual 



FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP -4 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Date 
Length Weight Sainple 

Time Sample Number (cm) (g) New Sample No. Analysis 

36-FSOl 4- 18-94 1000 
36-FSOl 4-18-94 1000 
36-FSO 1 4-l 8-94 1000 
36-FSOl 4- 18-94 1000 

36-FSOl 4-18-94 1000 
36-FSOl 4- 18-94 1000 
36-FSOl 4- 18-94 1000 
36-FSO 1 4-18-94 1000 

36-FSOl 4-18-94 1000 
36-FSOl 4-18-94 1000 
36-FSOl 4- 18-94 1000 

36-FSOl-SMOl 33.5 
36-FSOl-SM04 35.5 
36-FSOl-SM06 34.5 
36-FSOl-SM08 27.5 

Minimum 27.5 
Maximum 35.5 
MinfMax 0.77 
Average 32.8 

Count 4 

36-FSOl-SM02 32.5 
36-FSOl-SM03 32.5 
36-FSOl-SM05 37 
36-FSOl-SM07 34 

Minimum 32.5 
Maximum 37 
MIin/Max 0.88 
Average 34 

Count 4 

36-FSOl-WC01 30.5 
36-FSOl-WC02 31 
36-FSOl-WC03 30 

Minimum 30 
Maximum 31 
MinfMax 0.97 
Average 30.5 

Count 3 

395 36-FSOl-SM-WBOl Whole Bod 
500 
450 
325 
325 
500 
NA 

417.5 

400 36-FSOl-SM-FOl 
345 
500 
405 
345 
500 
NA 
413 

Fillet 

400 36-FSOl-WC-F01 
480 
405 
400 
480 
NA 
428 

Fillet 



.-e-Y FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Length Weight Sample 
Station Date Time Sample Number (cm) (g) New Sample No. Analysis 

36-FS02 4-l 8-94 800 
36-FS02 4- 18-94 800 
36-FS02 4-18-94 800 
36-FS02 4-18-94 800 

36-FS02 4-18-94 800 
36-FS02 4-20-94 800 
36-FS02 4-20-94 800 

36-FS02 4- 18-94 800 
36-FS02 4- 18-94 800 
36-FS02 4-20-94 800 

36-FS02 4- 18-94 800 
36-FS02 4- 18-94 800 
36-FS03 4- 18-94 800 

36-FS02-SMOl 30.5 
36-FS02-SM02 35 
36-FS02-SM03 32.5 
36-FS02-SM04 31 

Minimum 30.5 
Maximum 35 
Min/Max 0.87 
Average 32.3 

Count 4 

36-FSO2-WC02 30.5 
36-FS02-WC06 34 
36-FS02-WC07 37 

Minimum 30.5 
Maximum 37 
Min/Max 0.82 
Average 33.8 

Count 3 

36-FS02-WC01 33.5 
36-FS02-WC05 32.5 
36-FS02-WC08 37 

Minimum 32.5 
Maximum 37 
Min/Max 0.88 
Average 34.3 

Count 3 

36-FS02-WC03 27.5 
36-FS02-WC04 30 
36-FSO3-WC06 30 

Minimum 27.5 
Maximum 30 
Min/Max 0.92 
Average 29.2 

Count 3 

305 36-FS02-SM-FOl 
420 
355 
370 
305 
420 
NA 
363 

Fillet . 

350 36-FS02-WC-F01 
650 
750 
350 
750 
NA 
583 

Fillet 

500 36-FS02-WC-WE!01 Whole Bod 
480 
890 
480 
890 
NA 
623 

375 36-FSO2-WC-WB02 Whole Bod 
305 
360 
305 
375 
NA 
347 



FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP -4 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Date 
Length 

Time Sample Number (cm) 
Weight Sample 

(g) New Sample No. Analysis 

36-FS02 4-18-94 
36-FS02 4-18-94 

364302 5-9-94 
36-FS02 5-9-94 
36-FS02 5-9-94 
36-FS02 5-9-94 
36-FS02 5-9-94 
36-FS02 5-9-94 
36-FSOZ 5-10-94 
36-FS02 5-10-94 
36-FS02 4-20-94 
36-FS02 4-20-94 

36-FS03 4-l 8-94 
36-FS03 4-18-94 
36-FS03 4-18-94 
36-FS03 4-18-94 

800 36-FS02-LMBOl 27 
800 36-FS03-LMBOl 32 

Minimum 27 
Maximum 32 
Min/Max 0.84 
Average 29.5 

Count 2 

1800 36-FS02-CBO 1 16 
1800 3 6-FS02-CBO 1 15.2 
1800 36-FSO2-CB02 14.3 
1800 36-FS02-CB02 12.8 
1800 36-FS02-CB03 13.3 
1800 36-FS02-CB03 13.4 
1010 36-FS02-CB04 14.5 
1010 36-FS02-CB04 13.3 

800 36-FS02-BCO 1 15 
800 36-FS02-BC02 15 

Minimum 12.8 
Maximum 16 
MinIMax 0.80 
Average 14.3 

Count 10 

800 36-FS03-SMOl 39 
800 36-FS03-SM02 37 
800 36-FS03-SM03 32 
800 36-FS03-SM04 38 

Minimum 32 
Maximum 39 
Min/Max 0.82 
Average 36.5 

Count 4 

270 36-FS02-LMB-FOl 
500 
270 
500 
NA 
385 

Fillet 

165 
163 
140 
130 
130 
125 
195 
160 
140 
150 
125 
195 
NA 
150 

675 36-FS03-SM-FOl 
550 
375 
540 
375 
675 
NA 
535 

Fillet 



~- FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Length Weight Sample 
p Station Date Time Sam leNumber cm New Sam le No. 

36-FS03 4- 18-94 800 
36-FS03 4-18-94 800 
36-FS03 4-18-94 800 

36-FS03 4-18-94 800 
36-FS03 4-18-94 800 
36-FS03 4-18-94 800 

36-FS03 4-l 8-94 800 
36-FS03 4-18-94 800 
36-FS03 4-18-94 800 

36-FS03 4-20-94 800 

36-FS03 4-20-94 815 

36-FSO3-WC02 35.5 
36-FS03-WC04 33.5 
36-FS03-WC05 31.5 

Minimum 31.5 
Maximum 35.5 
MidMax 0.89 
Average 33.5 

count 3 

36-FS03-WC01 34 
36-FS03-WC07 32 
36-FSO3-WC08 33.5 

Minimum 32 
Maximum 34 
Min/Max 0.94 
Average 33.2 

Count 3 

36-FS03-WC03 34 
36-FS03-WC09 32.5 
36-FS03-WC10 33.5 

Minimum 32.5 
Maximum 34 
Min/Max 0.96 
Average 33.3 

count 3 

36-FS03-LMBOZ 42 1350 36-FS03-LMB-F01 Fillet 

36-FSO3-WMOl 21 220 36-FSO3-WM-FOl Fillet 

470 3 6-FS03-WC-F0 1 Fillet 
470 
365 
365 
470 
NA 
435 

400 36-FS03-WC-F02 
315 
495 
315 
495 
NA 
403 

Fillet 

600 36-FS03-WC-IV301 Whole Bod 
450 
510 
450 
600 
NA 
520 

-- 



FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP 4 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Length Weight Sample 
Station Date Time Sample Number (cm) (g) New Sample No. Analysis 

36-FS03 4-20-94 800 
36-FS03 4-20-94 800 

36-FS03 
36-FS03 
36-FS03 
36-FS03 
36-FS03 
36-FS03 
36-FS03 
36-FS03 
3 6-FS03 
36-FS03 

5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-9-94 
5-10-94 
5-10-94 
5-10-94 
5-10-94 

1810 36-FSO3-CBOl 12.4 
1810 36-FS03-CBOl 14 
1810 36-FS03-CB02 13.2 
1810 36-FS03-CB02 12.5 
1810 36-FS03-CB03 12.4 
1810 36-FS03-CB03 12.3 
1000 36-FS03-CBO8 15.5 
1000 36-FS03-CB08 14.7 
1000 36-FS03-CB09 16.5 
1000 36-FS03-CB09 13.5 

Minimum 12.3 
Maximum 16.5 
Mill/Max 0.75 
Average 13.7 

Count 10 

36-FS03-LG01 82 
36-FSO3-LG02 76 

Minimum 76 
Maximum 82 
Mill/Max 0.93 
Average 79 

Count 2 

1700 36-FS03-LG-FOl 
1200 
1200 
1700 
NA 
1450 

Fillet 

120 36-FSO3-BCOl 
130 
140 
120 
120 
137 
245 
180 
230 
135 
120 
245 
NA 
156 

Edible 
Portion 



&G- FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Date 
Length 

Time Sample Number (cm) 
Weight Sample ’ 

(g) New Sample No. Analysis 

36-FS03 5-9-94 
36-FS03 5-9-94 
36-FS03 5-9-94 
3 6-FS03 5-9-94 - 
36-FS03 5-9-94 
36-FS03 5-9-94 
36-FS03 5-9-94 
36-FS03 5-9-94 
3 6-FS03 5- 10-94 
36-FS03 5-10-94 

1810 36-FS03-CB04 12.5 
1810 36-FS03-CB04 16.5 
1810 36-FSO3-CB05 14.3 
1810 36-FS03-CB05 14.2 
1810 36-FS03-CB06 14 
1810 36-FS03-CB06 15.4 
1810 36-FS03-CB07 12.3 
1810 36-FS03-CB07 12 
1000 36-FS03-CBIO 13 
1000 36-FS03-CBlO 12 

Minimum 12 
Maximum 16.5 
Mill/Max 0.73 
Average 13.6 

Count 10 

115 36-FSO3-BC02 
240 
145 
140 
160 
190 
125 
120 
155 
105 
105 
240 
NA 
150 

Edible 
Portion 

-- 



FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 -ml@ 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Date 
Length Weight Sample 

Time Sample Number (cm) (Ed New Sample No. Analysis 

3%FSOl 4-15-94 

3 5-FS02 4- 14-94 

35-FS02 4-14-94 

35-FS02 4-14-94 900 35-FS02-LGOl 95.5 2750 35-FS02-LG-FOl Fillet 

35-FS02 4-17-94 
35-FS02 4-17-94 

35-FS02 4-14-94 900 35-FS02-CFOl 

35-FS03 4-14-94 

35-FS03 4- 14-94 
35-FS03 4-17-94 

1900 35-FS03-AEOl 31 50 35-FS03-AE-WBOl Whole Bod 

1845 35-FS03-PSOl 15 
825 35-FS03-PS07 17.5 

Minimum 15 
Maximum 17.5 
Jl4dMax 0.86 
Average 16.3 

Count 2 

1530 35-FSOl-AEOl Composite 
(5 indiv.) 

1230 35-FS02-AEOl Composite 
(4 indiv.) 

123 0 3 5-FSO2-PSO 1 Composite 
(2 indiv.) 

715 3 5-FS02-MC01 37.5 
715 35-FS02-MC02 26.5 

Minimum 26.5 
Maximum 37.5 
Min./Max 0.71 
Average 32 

count 2 

Composite 
(12 indiv.) 

70 

3 5-FSOl -AE-WB02 Whole Bod 

35-FS02-AE-WB02 Whole Bod 

95 35-FS02-PS-WBOl Whole Bod 

680 
280 
280 
680 
NA 
480 

35-FS02-MC-F01 Fillet 

50 3 5-FS02-CF-WBO 1 Whole Bod 

65 
100 
65 
100 
NA 
83 

35-FS03-PS-WBOl Whole Bod 



’ /-‘. 
FISH AND CRAB SAMPLES CHEMICALLY ANALYZED 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Station Date 
Length Weight 

Time Sample Number (cm) 
Sample 

(g) New Sample No. Analysis 

35-FS03 4- 14-94 1845 
35-FS03 4-15-94 940 
35-FS03 4-15-94 940 
35-FS03 4-15-94 940 
35-FS03 4-15-94 940 

35-FS03 4-15-94 940 
35-FS03 4-17-94 825 
35-FS03 4-17-94 825 

35-FS03 4- 17-94 825 
35-FS03 4- 17-94 825 
3 5-FS03 4-17-94 825. 

35-FS03 4-17-94 825 
35-FS03 4-17-94 825 
35-FS03 4-17-94 825 

35-FSO3-PS02 12 
35-FSO3-PS03 12 
3 5-FSO3-PS04 10.5 
35-FS03-PS05 12 
35-FS03-PS06 11.5 

Minimum 10.5 
Maximum 12 
M.in/Max 0.88 
Average 11.6 

Count 5 

35-FS03-LGO1 83.5 
35-FS03-LGQ7 65.5 
35-FS03-LGO9 73 

Minimum 65.5 
Maximum 83.5 
Min/Max 0.78 
Average 74 

Count 3 

35-FS03-LG02 94 
35-FSO3-LGO3 88.5 
3 5-FSO3-LG04 84.5 

Minimum 84.5 
Maximum 94 
Min/Max 0.90 
Average 89 

Count 3 

35-FS03-LG05 74.5 
35-FS03-LG06 77.5 
35-FS03-LG08 75.5 

Minimum 74.5 
Maximum 77.5 
Min/Max 0.96 
Average 75.8 

Count 3 

40 
40 
25 
25 
25 
25 
40 

NA 
31 

35-FS03-PS-WB02 Whole Bod 

900 
750 
510 
510 
900 
NA 
720 

35-FS03-LG-FOl Fillet 

2950 
2400 
2000 
2000 
2950 
NA 

2450 

3 5 -FS03 -LG-F02 Fillet 

1150 35-FS03-LG-WBOl Whole Bod 
1350 
1400 
1150 
1400 
NA 
1300 





RAW DATA TABLE: BENTHIC MACROINVERTEBRATE SPECIES 
SITE 36, CAMP GEIGER AREA DUMP 

-- REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

A i 



PERCENT BENTHIC MACROINVERTEBRATE SPECIES PER STATION 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 



SPECIES DIVERSITY CALCULATION (SHANNON-WEINER) 
SITE 36, CAMP GEIGER AREA DUMP 

,-. REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 



MACROINVERTEBRATE BIOTIC INDEX CALCULATION 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 



RAW DATA TABLE: BENTHIC MACROINVERTEBRATE SPECIES 
.- z SITE 36, CAMP GEIGER AREA DUMP 

REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Amphipoda 
Gammaridae 

Gammarus tigrinus 
lnsecta 

Coleootera 

1 

Elmidae 
Dubiraphia sp. 

Diotera 
1 

Ceratopogonidae 
Bezzia/Paloomvia SD. (bitina mid 1 

Chironomidae 
Chironomus decorus gr. (midges) 58 41 79 
Cricotoous bicinctus ar. 2 2 1 
Cricotopus ornatus 5 
Dicrotendipes hervosus 1 
Polvoedilum illinoense 1 

Tribelos jucundum 1 
Total Taxa 5 12 5 
Total SDecimens 65 96 101 
Brillouin’s Diversity 0.176 0.649 0.266 
SPECIES DENSITY (#/M”2) 414.27661 611.85468 643.72212 
SPECIES DIVERSITY (Shannon-Wiener1 0.2081096 0.7180675 0.2903659 

_-. 
I 



PERCENT BENTHIC MACROINVERTEBRATE SPECIES PER STATION 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Oligochaeta 
Tubificida 

Naididae 

Coleoptera 
Elmidae 

Dubiraphia sp. 
Diptera 

Ceratoooaonidae 
Bezzia/Palpomyia sp. 

Chironomus decorus ar. 

Cricotopus ornatus 
Dicrotendioes hervosus 

5.21 
1.54 

Polypedilum illinoense 
Polypedilum scalaenum 
Tanvtarsus SD. 

1.04 
6.25 
2.08 1.98 

Thienemannimyia gr 
Tribelos jucundum 

TOTAL PERCENT 



SPECIES DIVERSITY CALCULATION (SHANNON-WEINER) 
SITE 36, CAMP GEIGER AREA DUMP 

,A. REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Coleoptera 
Elmidae 

Dubiraphia sp. -0.028 
Diptera 

Ceratopogonidae 
Bezzia/Palpomyia sp. 

Tribelos jucundum 
SPECIES DIVERSITY 

-0.021 
0.208 0.718 0.290 

- 



MACROINVERTEBRATE BIOTIC INDEX CALCULATION 
SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CT04303 

,f-- MCB, CAMP LEJEUNE, NORTH CAROLINA 

/4 

Limnodrilus hoffmeisteri II 181 9.4 1 28.21 9.4 I- 169.2 
ARTHROPODA 

Crustacea 
Amphipoda I I 

Gammaridae 
Gammarus tigrinus 

lnsecta 
1 NA 0 

Coleoptera 
Elmidae 

Dubiraphia sp. 
Diptera 

Ceratopogonidae 

1 5.9 5.9 

7 BeuialPalpomyia sp. (biting mid4 ! II 7.0 ) 
Chironomidae 

Chironomus decorus gr. (midges) 58 41 79 9.6 556.8 393.6 758.4 
Cricotopus bicinctus gr. 2 2 1 8.5 17 17 8.5 
Cricotopus ornatus 5 NA 0 
Dicrotendipes hervosus 1 8.1 8.1 
Polypedilum illinoense 1 9.0 9 
Polypedilum scalaenum 6 8.4 50.4 
Tanytarsus sp. 2 2 6.7 13.4 13.4 

I Thienemannimyia gr II 1 5.8 j 5.81 
1 6.3 6.3 

Total Taxa 5 12 5 
Total Specimens 65 96 101 65 90 101 

MBI 9.48 9.44 9.47 

- / 



Table 5. Benthic Macroinvertebrates collected with a Standard Ppnar Grab during May 1994 from Site 35, New River Basin, North Carolina. 

Station 
Replicate 

Taxon 
_____________--_^_-------------------------- 

35-BN02 35-BN03 35-BN04 
01 02 03 01 02 03 01 02 03 

_________._ ____._____. _--________ 

Moltusca 
Bivalvia 

Veneroida 
Sphaeriidae 

casertanum Pisidium 
Gastropoda 

gasomnatophora 
Physidae 

Physella sp. 

__-__________---___-----.------------------- 
Total Taxa 
Total Specimens 
Replicate Specimens Average 
Standard Deviation 
Britlouin's Diversity (Base 10) 

38 16 11 
21.7 
14.2 

0.176 

4 9 8 3 4 2 
11 42 43 46 25 30 

32.0 33.7 
20.4 20.1 

0.649 0.266 



Table 5. Benthic Macroinvertebrates cotlected with a Standard Ponar Grab during May 1994 from Site 35, New River Basin, North Carolina. 

Station 
Replicate 

Taxon 
-----------_---__--~-----~-~~~~~---~~~-~~~~- 

35-BN02 35-BN03 35-BN04 
01 02 03 01 02 03 01 02 03 

--we_--_--_ ______----_ --__-_-_--- 

Nematoda 
Annelida 

Dligochaeta 
Lumbricina 

Lumbricidae 
Tubificida 

Naididae 
Dero digitata 
Stylaria lacustris 

Tubificidae 
Limnodrilus hoffmeisteri 

Arthropoda 
1 2 

ID 9 
6 2 

1 9 9 

Crustacea 
Amphipoda 

Gamnaridae 
Gamnarus tigrinus 

lnsecta 
Coleoptera 

ELmidae 
Dubiraphia sp. 
Macronychus glabratus 

Diptera 
Ceratopogonidae 

Bezzia/palpomvia sp. 
Chironomidae 

CardiocLadius sp. 
Chironomus decorus gr. 
Cricotopus bicinctus gr. 
Cricotopus ornatus 
Dicrotendipes nervosus 
Paratanytarsus recens 
PolypediLum il\inoense 
Polypedilum scalaenum 
Tanytarsus sp. 
Thienemannimyia gr. 
Tribelos jucundum 

1 

1 

0 1 

34 15 9 
2 

1 

8 11 22 44 14 21 
1 1 1 

113 

1 
1 1 4 

2 1 1 
1 

1 



” 1, 

il 

“’ 8, 
‘) 

Table 6. Benthic Macroinvertebrates collected with a Standard Ponar Grab during May 1994 from Site 36 New River Basin, North Carolina. 

Station 

Replicate Taxon 

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

36.EN01 36-8102 36-EN03 
01 02 03 01 02 03 01 02 03 

__-________ -.-m-_--e__ ___________ 

Annelida 
Oligochaeta 

fubificida 
Naididae 

Dero digitata 
Tumcidae 

Polychaeta 
Capitellida 

Capitellidae 
Heteromastus filiformis 

Phvllodocida 
'Nereidae 

Nereis 
SpionXF 

succinea 

Spionidae 
Polydora sp. 

Terebellida 
Ampharetidae 

1 1 

3 10 5 36 142 43 

6 2 

14 84 86 

15 

Arthropoda 
Hypaniola graVi 4 2 20 52 23 6 23 20 

Crustacea 
Amphipoda 

Gamnaridae 
Gamnarus tigrinus 

Decapoda 
Palaemonidae ' 

Palaemonetes & 
Portunidae 

Callinectes sp. 
Insecta 

Diptera 
Ceratopogonidae 

Palpomvia/sphaeromias sp. 
Chironomidae 

Chironomus decorus gr. 
Cricotopus ornatus 

1 
1 

1 

4 

. _ 

1 1 

: 2 8 8 4 2 

1 

1 

12 22 3 

1 

1 

1 

34 9 36 



Table 6. Benthic Macroinvertebrates caltected with a Standard Ponar Grab during May 1994 from Site 36 New River Basin, North Carolina. 

Station 
Replicate 

Taxon 
--_-----__----__________________________---- 

36-EN01 36.EN02 36-EN03 
01 02 03 01 02 03 01 02 03 

---__-____- --___----_- _---__---_- 

Arthropoda 
lnsecta 

Diptera 
Chironomidae 

Dicrotendipes modestus 

Proctadius 
sp. 

Tanytarsus sp. 
Tribelos jucundum 

Tabanidae 
Chrysops sp. 

1 

1 1 1 1 
1 

1 

____---____-_--__.______________________---- -------mm-- -____-_-.__ --m----me-- 

Tota\ Taxa 5 5 5 Total Specimens 9 24 11 7: 20; 6: 6; 14: ,638 
Replicate Specimens Average 14.7 116 124 
Standard Deviation 9.3 77.0 75.2 
Brit\ouin's Diversity (Base IO) 0.632 0.424 0.600 



tNVERTEBRATE SECTtON 
LABbRATORY IDENTIFICATION BENCH SHEET 

Prelim. Sorter: 

Subsampled Taxa: - 

ID Time Budget: 2.0 
-.. 

Job Number/Task: 0 L/q /q -0 / 

Sample ID: 36 &f3/ 0 / 
Split Sorter: 

Presort ID lime: n, r Date-lder&ier: gI/2/hlJw4 
Split/Midge and worm ID lime: /, o Date-Identifier: 8//2/q +/kszc 

L 

. ,“z 
?‘, ‘p ;f/ QAlQCTime: 

QC Taxonomic Total Presort Split/QA/QC 

Check Order Taxon Number = Number + Number Comments 
- 

-. i - 

.- 



INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

Client: R&kg& ENIII~~CW /ttgtin+~ Job Number/Task: Oyqfq -0 / 

/vc= B&l&N ck Sample ID: mts 

/ul Jcl;, Split Sorter: 

Subsampled Taxa: - 

ID Time Budget: 2,o Presort ID Time: 0,( Date-Identifier: b 

Split/Midge and worm ID Time: 
‘ I 

Date-Identifier:‘- 
. . 

QA/QC Time: 

QC Taxonomic 
Check - Order Taxon 

Total Presort SpliUQA/QC 

Number = Number + Number Comments 

L 
y 
/ 

B 
/ 

J 

Notes:. 

&I ^ r.,r3n _ r:‘n.7 



INVERTEBRATE SECTlON 
LABORATORY IDENTIFICATION BENCH SHEET 

Client: BAIC-FQ ~ihedbd~m~Ty) c h Job Number/Task: 0 $&f/4 -0 / 
g 4 &j-h/ n/c-$&#v~& c& Sample ID: 3.6 L~,#OI o t - 

Prelim. 6orter: pM J7;- Split Sorter: 

Subsampled Taxa: - 

ID Time Budget: 2*s Presort ID Time: &t.j? Date-Identifier: 4 12 
. Split/Midge and worm, ID Time: 1.0 Da t e-lden t i f 

&I/W Time: 

iT:#‘$$$? 

QC Taxonomic 

Check Order Taxon’ 

Total Presort SplitlWQC 

Number = Number + Number Comments 

Notes: 



INVERTEBRATE SECTION 
- LABORATORY IDENTIFICATION BENCH SHEET 

LEAI ~f~dwb+tf/~/~~L Job Number/Task: O&7/9 -O/ 
Sample ID: 36 &‘NU2 4 

Split Sorter: 

Subsampled Taxa: - 

~ ID Time Budget: sL. 0 Presort ID Time: 0, t( Datelde&ifier: Y/&bwf 
-... _ “- Split/Midge and worm ID Time: Date-Identifier: -’ 

_ 
QA/QCTime: 

QC Taxonomic 

Check d&r Taxon 

Total Pres0l-t SpliVtWQC 

Number = Number + Number Comments 

, 

Page -of - 



INVERTEBRATE SECTION. 
LABORATORY IDENTIFICATION BENCH SHEET 

-. Client: B# kE& ~chll/rlQIotv~~~p+c Job Numbernask: 0 4919 -o/ z 
& RJQ.&J x/(---v Bn,aroN ck, 

Prelim. &tier: #l d7 
Sample ID: 36 Bnf02, 0~ 

Split Sorter: 

SubsampledTma: - 

IDTime Budget: 210.. -“’ Presort ID lime: 1,~ Date-Identifier: 8 /z qy #‘I 
I c .-__ ’ c, Split/Midge and worm ID Time: Date-Identifier: 

..-.. 
:- _ WQC lime: / _.. A: _.. 

QC Taxonomic 

Check Order 

Total PresOrt Split/W/W 
Tax&i Number = Number + Number Comments 

.- 

Page ---of - 
7 .I. -a.nn. 7’00 

- -.. 



INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

Client: /JqfcEL EI~uf~~be&Am-L Job Number/Task: Or/s/q --o / - 

Location: c&J Rrc/cL R#kw AI/,-BIydON c%k 
Coil Date: $&y 

Sample ID:36 8Na e 

Prelim. Sor(er: li*lrt Split Sorter: 

Subsampled Taxa: - 

ID Time Budget: .. &a Presort ID Time: /& Date-Identifier: 8 
,, . ._ _. Split/Midge and worm ID Time: ” Date-Identifier: 

QA/QC Time: 

QC Taxonomic 

Check Order Taxon 

TOM Presort SpliUQAlQC 

Number = Number + Number Comments 

Notes: 

rl 
Page of .- - 

r.-. ?I,.. f/:,-%7 

.- 



INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

-- Client: BAKEL E-/I/,rtadMGV73PZ 

-0cation: 

Coli Date:%:’ wEL hf’~ 

Job Number/Task: Of#q/S -O/ 

nlc-Atrn/SPhj G/f / 
Prelim. Sort&: fl* 

Sample ID: q$ BNO? OL 
Split Sorter: 

Subsampled Taxa: . . 

ID Time Budget: Presort ID Time: 1~ 0 Date-Identifier: 8/ 1 J4h Y w  
SplitMidge and worm ID Time: Date-Identifier: 

QA/QC Time: 
.- 

QC Taxonomic Total Presort SplitKWQC 
Check Order Taxoti Number = Number + Nimbe; Comments 

Notes: 

. . 



INVERTEBRATE SECTION 
LABORATORY IbENTlFICATlON BENCH SHEET 

Job Numberflask: 0 L/?/y - 0 * 

Sample ID: 36 &I03 &g# 

Subsampled Taxa: - 

ID Time Budget: % 0 
. _ .h 

C~:l*cK3--7 

Presort ID Time: 

Split/Midge and worm ID lime: -‘-” 

QAfQC lime: 

Date-identifier: 

Date-Identifier: 

QC Taxonomic 

Check Order’ Taxon 

Total Presort Split/QA/QC 

Number = Number .’ + Nuder Comments 

Notes: Page -of ___ 



INVERTE 
LABORATORY IDE!’ 

BRATE SECTION 
TIFICATION BENCH SHEET 

Subsampled Taxa:: - 

ID Time Budget: 2 8 0 Presort ID Time: /rO Date-Identifier: 
Split/Midge and worm ID Time: Date-Identifier: 

QA/QC Time: 

QC Taxonomic: 

Check Order 

Total Presort Splif/QA/QC 
Taxon Number = Number + Number Comments 

. I A. A 

/ 

\ 

Notes: of Page----- - 
?1.- _ . _ - 

l 



.  I .  

.,1 ‘. ’ -INVERTEBF 
LABORATORY IDENTI 

‘ATE SECTION 
:ICATlON BENCH SHEET 

Subsampled ,Taxa: .-. . . .,. 

ID Time Budget: .-.. .a. 0 - . ‘- Presort ID Time: b,c .. Date-Identifier: 
- . . . . em-. ----., _.__ _ -. ._,. _,.~.___ . . ,.. . _. .” Spliiidge and worm ID Time: ‘*- Date-Identifier: .I .._. ‘-.Li. : -_ . . __ . _, - -. -_ . .._.. ,_. .,_-. I. 

i QA/QC Time:” -. ’ 
..” 1. - - .- . 1 :. 

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

_ _ 
QC Tax&o& ‘.-- Total Presht -’ Split/QA/QC ” 

.L. Check ->, _ car .-._ - -,,.-. _ .-- --. . Taxon _ -. . Number ,” “N”mber ;” ; hi-&r ‘. ._ 
Comnkts 

..- 

Notes: 
r/ 

Page -of - 
4 . -__ 1 .a (7. 



INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

-- =- Client: &k&L. ’ FIVVIR 0htvzAdhlw Job Number/Task: Oeq/q -o/ 
-ooation: /\r- 

zi!Gf- 

?rtizL n/ c .- d&/h1Ad Cl4 , 
Coil Date: -. - -_ Pr&lim. Sorter: f&5% 

Sample ID: 3r Dluoz 0 2, 
-Split Sorter: .. 

Subsampled Taxa: - . _. ., 

ID Time Budget 2.3 Presort ID Time: &I, J- Date-ldekif iei: 6/&&h ym 
.-..-- . . .._- ~ _I . . _ 

. ‘Split/Midge and worm ID lime: (-‘. - - ‘Date-Identifier: L ...----- .__ . _ .,. . .I. . -. . . 
:. . . . 

” QA/*c ITime=’ . 

. -.- .-_ . . _... _ - . . . - 

. - -. 
QC Taxonomio --. ‘. . . . --. T&l - Presort SplitKWQC _-a . . .._ ,. ___. _.- . 

Taxoh I. . 
. . 

Number = 
. . . 

Check .-Order .; Numder +-.’ “N&&e; Comments 

Page -of - 



INVERTEBRATE SECTION 
LABOkATORY IDENTIFICATION BENCH SHEET 

Merit: B&tGP Fti \/rkOnl*4- Job Numbehask: Byq/y -O/ 

Location:NEN t?~veh &H - 13P,AJforu Ch. Sample ID: 3rl!3MQ 6& 
Coil Date: S-/&f relim. Sorter: M Jt Split Sorter: 

Subsampled Taxa: -. ., . . . . . 

ID Time Budget: 5’-3 .- - Presort ID Time: fl.2 c Date-Identifier: 6 fq/W 1*;7yk 
_-_-._ -.,_ _-.. . SplitMidge and worm ID Time: .‘.‘. Date-Identifier: .. 

‘. 
. . . . ..- -,_. ._. _ . 

.- ^ , QA/QC Time:.- .‘. 
_.. me-.- ,.. . . . ., 

QC --‘--‘- ‘. Tax&omic ‘Total.,.. PR!S&t Split/&VQC 

Notes: 
G/.-A _ 

Page -of - 
fi. r,T 

I  



, 
,.. ‘,. INVERTEBRATE SECTION 

LABORATORY IDENTIFICATION BENCH SHEET 

- Client: &hcx. f~v@~m>m Job Numberflask: nQf4/Q -91 

.ocation: f 

x 

AIf ---- &rM~&, 
..- 

&L Sample ID: l?S &~os 01 
Coil Date:, 4’. .I rPrelim.Sorter: jQ.72~ Split Sorter: _ . 

Subsampled Taxa: - ..- 

ID Time Budget:: 3 2. “‘I Presort ID Time: 0,2r Date-Identifier: 6 
I ’ ._.._.__. .“_l -.....-. ..- .-. 

. Split/Midge and worm ID Thei’..‘ 
. . . 

Date-Identifier: 
- ‘.. . ._ 

_ - -. . . .+.. 
_ QA/QC The:- 

. 
., 

._ ., _ 

, 

J 

Notes: 
L/- ^ ..- 3.7?. r*, .,...I AJ71 r)- o,.. rl ,_,_. ,.7^ 

Page -of - 



,.I I’ . _ :,‘!:-IN$fERTE 

LA&ORATORY IDEb 
BRATE SECTION 
TIFICATION BENCH SHEET 

Subshmpled Taxa: - . 

ID Time Budget: 2 ‘ * ‘-..‘-- - - . . . Presort ID Time: 0,2r - Date-Identifier: +!-LiEs 6 43 
.,. _ ., . _ ,_._ ._. .- 

- Split/Midge”and worm ID Time:” 3,0 ~ -DatGldentifier:. b/ 7/q ii; .&Vq 
- -.. . . . . . - _. _ _ . .- _ 

.. QA/QC Time: -’ 
. . .-- I c ._. 

: ’ ^.,_._ *“. .-_ - . 

aci ,/ Taxonomlc ” Total . . Presort 
splitlaAlac .__ 

Check .‘. O&r 
_. ._ .- 

“. - Taxon . . 
..-. . 

, ‘N&t& = Number + Numb& . . -.:.. C&w&. 

61 
Page -of - 

r-r -# - _- FI T,-.- 



“‘i :i ~5 INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

. . Job Number/Task: d%‘qfl --o/ 

Sample ID:35- &~a3 03 
Split Sorter: : -‘.- 

Subsampled Taxa:: .- , ,. 

ID Time Budget:: 2-r 0 -’ 
._ -“’ Presort ID Time: 0 ~2 r “. 

- - - ._. 
Split/Midge and worm ID 

., ._ . . -- 
-_ . . . - 

ac - Taxonohic: 
- .,. 

‘Total Presort 
- 

‘SpilthwQC : ?. 
., 

. . ... ” 
Check Order ~ .Ta& Nun&r = Number.’ ‘+ 

N”mber . . . comlnents 



: . . . . . ‘INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

kc'/2 frWftrCOR/~tY~Tyz . Job Number/Task: 0 L/?/s-O $.. 

Location:JJE,, et VER car/ Al< - d?ww&JC~~ .- .. - Sample ID: m 
Coil Date: cj$y Prelim. S&t&r: M* Sp!it Sorter: ...’ ‘.’ 

Subsampled Taxa: - - _ . ._ 

- IDTime Budget: 2-0 .. Presort ID Time: 0. r Date-Identifier: &~q.Mm 
._, . Split/Midge and worm ID Time: Date-Identifier: ..’ 

. 
. QAKXTime: 

.._ 
-. I . 

QC .’ Taxonomic 
Check Order Taxon 

Total Presort -‘. 
. - _ . . . 

SplitlQAIQC 
-Number = Number. +- Number -“- Comments 

rf 

rf 

. -.. 

- 

Page -of - 



,  
; ;  i ;  . . , ,  1 . ; ,  ’ .‘- “INVERTEBRATE SECTION 

LABORATORY IDENTIFICATION BENCH SHEET 

~ Client: /j#/c&4 &C/,LO~~U~~U*I Job Numberflask: 04 9 / 7 0-0 / 

,ocation:l\/&~ & c~&k &z I NS OU (2% mr /2/C Sample ID:’ 3r &vo L/ 0~ 
Coll Date: T/q L: PreliA. Sor(er: 4lJZ Split Sorter: . ..~ 

Subsampled Taxa:: - 

ID Time Budget:: .2, 0 Presort ID Time: 0, )- Date-Identifier: 
._ 

Split/Midge and worm ID lime: IeQ Date-Identifier: a// 49 y- 
- . 

QAIQC Time: 

QC Taxonomic TOtA Pr&rt Split/QA/QC 
Check Order Taxon Number = Number + Number Coniments 

Notes: 

‘L. 0 -,\- 
Page -of - 

7,,, f-6, RdA I y  I? I .-n - I ‘^,, 
- 



INVERTEBRATE SECTION 
LABORATORY IDENTIFICATION BENCH SHEET 

Client: &k&2 E~v~~AI/vLc~~- Job Numberflask: 044919 -d $ 
Location: I&U f?b~s~ &WIJ _ A/C -~/~LI~CICO@ Ck _ 
Coil Date: 5-14~ 

, 
/rl3% 

Sample ID: w- 

Prelim. Sorter: Split Sorter: 

Subsampled Taxa: - 

ID Time Budget: --%!- 0 Presort ID Time: d, r Date-Identifier: 3 

Split/Midge and worm ID Time: Date-Identifier: 
/ ’ 

QA/QC Time: 

QC Taxonomic 

Chedk Order Taxon 

Total Presort SpWQA/QC 

Number = Number + Number Comments 

Notes: 
q,, 3Lm- 3170 
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EouATloNS LL I 1 CALCULATE 0?OSURE FOR THE RACCOON 
StTE 31), CAMP OEtOER AREA DUMP 
REMEDIAL INVESTIGATION. CT0301 
MCB. CAMP LEJEIE(E, NORTH CAROLtNA 

Rat* Of 
Fkh 

IWk+J 
Of h WQ 

FCCmg Rate 
(1 h WQ 

Food sotma 
hgcstton of: 
iv.vagelatk.n 
,MSh 
tm=mamnalr 
-9 
m=fna 

0.21: 

Fkh 
bcmentnlkil 

FlCt0f 
(BW 

cwdamhmt 
of Concern 

TRV 

4.WE+W 
2.04E+W 
B.lZE+W 
,.9OE-0, 
l.OlE-01 
8.5OE+W 
2.2SE*OO 
l.BOE-01 
1.68E+Ol 
l.JSE+W 
1.02E-02 
Z.YE+W 
2.04E1W 
2.25E-02 
2x9-02 
3.27E-Ot 
3.27E-01 
1.27E-01 
2.WE-03 
215E-01 
2.45E-01 
1 .OZE.Ol 
1 .OZE-Ol 
1 .OZE-01 
6.13E-02 
1.56E-04 
2.34E-02 
6.2lE-01 
3.4BE-01 
1.43E-02 
2.27E-02 
1 .OZE-Ol 
1 .ME.O3 
9.8OE-01 
3.6lE-01 
7.49EtW 
,.80E+Ol 
3.27E+W 
3.@E+OO 
l.JlE-01 
E.lBE-03 
2.05E+W 
l.ME-02 
3.28E-02 
SAOE-03 
2.88E-01 
B.YE+Ol 

SUN 

B.22E-M 
ND 

9.5OE-03 
2ABE-01 
2.53G01 
2.mE-01 
IABE-Df 
2.579-01 
2.52B01 
2.89E-01 
..UE-03 

ND 
1.90E-03 
1 AOE-02 
0..5E-o3 
5.28E-02 
llOE-01 
2.4lE-01 
4.97E-02 
4.13E-03 

ND 
3.95b03 
3.89E.03 
3.99E-03 
l.BsE-03 
3.67E-03 
2.91 E-01 
5.WE-02 
5.81 E+O3 
3.39kW 
Z..OE+OO 
J.lIE+Ol 
7.13E-01 
l.l3E+01 
B.15E-01 
9.82EtOl 
l.l3E+O4 
1.11EtO2 
l.O2E+02 
3.7OE-01 

ND 
l.lOE+W 
Z.BlE-01 
7.OBE-01 

ND 
1 .M)E+Ol 
31OE+02 

53.299 
2.704 
I.065 
o.ow 
0.044 
0.057 
0.044 
0.W7 
0.007 
O.OU 
0.714 
0.246 
0.248 
0.028 
0.020 
o.ot3 
0.020 
o.w9 
0.032 
0.322 
0.322 
0.055 
0.055 
0.055 
0.127 
0.127 
0.022 
0.022 
0.001 
0.030 
0.006 
0.015 
0.154 
0.005 
O.W7 
0.250 
O.Wl 
0.009 
0.054 
0.2W 
0.060 
o.wo 
0.025 
O.lW 
0.000 
o.w, 
0.909 

24.@4 
ND 

0.027.39 
ND 

iti 

iii 

Iii 
0.w 
0.01 
0.01 
0.00 
0.01 
O.lB 

0.408w 
0.01 
0.03 

c% 
0.02 

o.Oc.35 
0.014 

o.w7e 
ND 

ii 
45.61 

ND 
ND 

0.i 
2.89 
ND 

(1.67 
197.79 
1.41 
8.65 
0.08 
ND 
ND 
1 

1.93 
ND 
ND 

78.21 

6.2lE-01 
4.ME-04 
7.16~04 
l.OIE-04 
,.2lE-04 
l.lOE-04 
129E-04 
1.WE-M 
1 A3E-04 
1.33E-04 
7.25E-05 
1 .WE-oI 
2.02E-04 
1.51 E-03 
3.75E-04 
4.6OE-03 
l.ME-02 
7.4OE.M 
1.2dE-03 
3.o)E-M 
8.54E-05 
5.99E.04 
1 XiE.04 
JS4E-M 
l.S7E-M 
2.27Ea 
l%E-04 
2.23C05 
).49E+W 
l.OOE-03 
O.WE-M 
D.ldE-02 
l.WE-02 
7.BBE.02 
3.3BE-04 
2.54C0, 
3.8BE+W 
9.18E-02 
2.77E-01 
1.74E-02 
5.3OE-03 
1.71E-03 
2.52C02 
L99E-02 
9.27E-05 
3.85E-02 
!.OIE*W 

I .52E.O1 
2.37E-O‘ 
I.85E-M 
i.62E-M 
I .mE-03 
I .7OE-05 
i.lOE-05 
i.OlE-04 
L55E-09 
l.83E-05 
I.99E-03 
l.OE-09 
I.oOE-05 
1.73E-02 
I ~37E-02 
IAlE- 
l.19E-02 
!.ME-O3 
l.17E-01 
I.WE-95 
l.4BE.04 
i.wIE-03 
I .02E-03 
l.46E-03 
I.21 E-03 
lOE-02 

iAI)E-O3 
1.59E-05 
.WE+Ol 
IKME-01 
I.ME-02 
t.oSE-01 
.12E+W 
‘.8OE.O2 
I.3BE-M 
1.39E.02 
1.4E.01 
!.49E-02 
‘.IOE-02 
.33EQl 
1.55E.01 
!.MEM 
.YE+W 
SOEtW 
I.OIE-03 
.4SE-Ot 
B3E-02 

.29EtOl 

ND 
5.87E-03 

ii:: 
ND 
ND 
ND 

E 
ND 
ND 
ND 
ND 
ND 

i:: 
ND 
ND 
ND 

iFi 

zi 

ii: 

ii 

7.2!?-03 
).9OE-03 

ND 
,.24E-02 

ND 
ND 

5.5K-02 
1.93E100 

t.2%41 
ND 

LWE-02 
l.l4E-02 

ND 
ND 

r.wE-04 
,.97E-01 

ND 

o.(Iw 
5.600 
10.7w 
m.ow 
13o.cm 
41&m 
1150.wo 
3o.wo 
m.ow 
m.Dw 

407omO 
13O.Oca 
lM.WO 

14lW.Om 
I‘lW.DW 
536w.ow 
536Ou.000 
53BW.Ow 
4670.000 
27O.ooO 

270 
3970.000 
.l97o.w0 

112Kaw 
112w.wo 
312w.OW 
312OO.Orm 
231.000 

l.wo 
u.ow 
&wo 

M.wo 
16 

40.m 
m.wo 

ND 

35% 
55m.OQO 

ND 
47.OW 

6 
0.5iQ 

119.wo 
ND 

47.OW 

ND-Not Detedcd 
NA-NottQpkkh 



EQUATIONS USED TO CALCULATE EXPOSURE FOR ME WHITETAILED DEER 
SITE 36. CAMP QEIGEA AREA WMP 
REMEDIAL INVESTIGATIDN. CTD.303 
MC& CAMP LEJEUNE. NORTH CAROLIN 

Feeding Rate 
(I I” k&d) 

+ 

l.lOE+W NA 454.WO I.800 IME-02 

TRV 

53.299 
2.704 
I.085 
O.WB 
0.044 
0.057 
0.044 
0.007 
0.037 
0.033 
0.714 
0.246 
0.248 
0.026 
0.026 
0.013 
0.020 
0.W.5 
0.032 
0.322 
0.322 

0.055 
0.055 
0.055 
0.127 
0.127 
0.022 

0.022 
O.W4 

0.200 
0.040 
0.150 

0.550 
0.006 
0.02D 
0.400 

0.004 
0.045 
0.250 
0.900 
0.250 
0.064 
0.025 
0.400 
O.W4 
O.W6 
l.WO 

NO 
5.67E-03 

NO 
ND 
NO 

E 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 

NO 
No 

ii:: 
NO 

ND 
NO 
ND 
ND 
NO 

NO 
2.22C03 
3.801-03 

ND 
3.24E.02 

ND 
ND 
NO 

5.65E-02 
3.99E+W 

ND 
l.ZEE-01 

ND 
6.6OE-02 
3.14E-02 

ND 
NO 

7.6OEm 
3.67E-01 

NO 

:mldiluenl 
:WrulCdbll 
I” worms 

‘-x$’ 

NA 
NA 
N4 
NA 
NA 
NA 
N4 
NA 
N4 
NA 
ti4 

Liz 
NA 
N4 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N4 
NA 
NA 
NA 
N4 
t&4 
NA 
NA 

it 
NA 
NA 
NA 
NA 
NA 
tw 
N4 
NA 
tu 

1 
N4 
NA 
NA 
NA 

4.53E-04 
1.44E-04 
4.74E-08 

l.OlE-04 
6.65~~04 

o.ezE-09 
2.6lE-05 
t.lOE-04 
6.69E-W 
4.07E-05 
1.OlE-05 
O.WE+W 

l.OlE-06 
6.2OE-07 
3.77E-07 
l.6e.E.w 
1.76E-04 
&WE-05 
6.62E-O+ 
2.37805 
D.WE+W 
1.07E.m 
l.OOE-05 
l.lOE-05 

1.78805 
1.37E-02 

1.79E-03 
1.25E-M 
2.64E-02 
2.25E-0, 
7.76E-04 

6.83E-02 
2.5lE.01 
6.76E-05 
6.06E-04 
1.29E-01 

7.OOE-02 
6.54E-02 
4.416-02 
5.2OE-02 
3,09E-01 
4.22E-03 
ISOE-03 
4.1OE-02 
4.05E-03 
3.05502 

3.26E-01 

,.76E+W 

8.22E-03 
NO 

O.ME-03 
2.46E-01 
2.53E-01 
2.2OE-01 
Z.BBE-01 
2.57601 
2.52E-01 
2.69C01 
4.44CO3 

NO 
1 SOE-03 
1.4OE-02 
6.45E-03 
5.7x-02 
4.4OE-01 
2.41E-Ol 

4.676-02 
4.lfE-03 

ND 
3.65E-03 

3.6BE-33 
3.99E-03 
l.BJE-03 
3.67E-03 
2.91 E-01 

5.oBE-02 
5.9lE+O3 
3.39E+W 
ZAOE+W 
3.17EtOl 

7.13E-01 
l.l3E+Ol 
6.15E-01 
9.92E+Ol 
l.l3E+O4 

t.llE+OZ 
l.OZE+OZ 
3.7OE-01 

NO 
4.19E+W 
2.61E-01 
7.66E-01 

1.6%01 
3ABEt02 

6.95E-(H 
I .42EM 
2.09E-05 
6.77E-08 
2.66&05 
3.09E-05 
3.06E-05 

9.WE-08 
5.56E-05 
2.66E-05 
6.59E-W 
O.WE+W 

l.WE-06 
1.07E-06 
4.9OE-07 
2.6aE-06 
2.6lE-05 

9.49E-06 
4.31 E-06 
2.9lE-MI 
O.WE+W 
5.27E-07 
5.33E-07 
5.45E-07 
5.22E-07 
l.O4E-06 

2.02E-05 
3.5lE-06 
1 .OSE-Ol 
1.55C03 
2.63E-04 
1.12E-02 

9.17E.04 
4.4OE-04 
5.25E-05 
8.3QE-02 

4.66E-01 
1 .PBE-OZ 
5.73E-02 
6.96E-04 
1.57&03 
1.37E-03 
1.95E-05 
6.6lE-04 
1.94E-09 
9.93E-03 
l.O7E+W 

I .96EtW 
9,66E-01 
4AlE+W 

8.71 E-02 
4.69E-02 
3.14E+OO 
l.OQE+W 

6.7lE.02 
6.loEtw 
6.53E-01 
6.5lE-01 
9.69E.01 

B&BE-01 
f.JOE*OO 
t.3oE+w 

1 SBE-01 
1.56E-01 
1,58E-01 
6.51 E-01 
1.19E-01 
l.lOE-01 
4.94602 
4.94E-02 
4.94E-02 
2.96E-02 

7.55805 
1.13E-02 

2.6OE-02 
B.SIE+W 
6.8lE-03 
3.25C01 

l.JoE-01 
3.25E-03 
E.SlE+W 
6.5lE-02 
6SlE-01 

B.SlE+W 
1.95E.01 
l.JOE+W 
1.30E-02 
3.95E-03 
3.25E-01 
1.3OE-02 
l.SOE-02 
4.541-03 
3.25E-01 
3.25E*W 

su 

NA NA NA NA 
1 M NA Fu NA 
E NA N* NA 
E NA 
iit u4 NA 
NA 
s 
E 
NA NA NA NA NA NA 
ta NA N4 
NA NA ?a NA NA NA NA 
2 NA I44 

b 
4th 



“I 
EDUATIDNS USL. iALCUtATE EXPOSURE FOR ME EASTERN COTTDf4TAlL RABBIT 

StTE 36. CAMP GEIGER AREA DUMP 
REMEOiAL tNVESTlGATIDN. CTC-303 
MCB. CAMP LEJEUNE. NORTH CAROLINA 

I” 

1 
1 

5.69E-03 l.IgE-0, 

Home Range 
.siz* 

(.c?.S) 

Ii Ratio 

l.ow 

CITcmstilucnt cows. in mter 
c*=cond,lmnl cmc. in *oil 
Cw=conrtitwti cane. tn-3 
Cfrwmstituer4 cone. lnhuil 
li=ntlo of home ~nga area to sita area 

Foml Scwce 
iqertian of 

t~egelsllcm 
lf=l%h 
tm=mamnah 
w-vmmls 

kfdt 

+- 
0.237 “eg*tsttm (I”) 

IW pcrcerd 

L 
E=tCwj,twj + I,CsWRv),lv) + ,C.~ls)lM, 

RW 

Sdl to Ptad 
Transfer 

COd8d~d 

w 

Consm”uer4 
omenlnuoll 
in water 

:%’ 

NO 
5.67E-03 

NO 

NO 

Ei 
NO 
NO 
NO 
ND 
ND 
NO 

NO 
NO 

ND 
ND 
ND 
ND 
ND 
f4D 
ND 
ND 

ND 
ND 

E 
ND 
ND 

2.22E-03 
J.goE-(M 

ND 
3.24E-02 

ND 
ND 
ND 

5.65E-02 

3.89E+W 
ND 

1.26E.01 
ND 

CMOE-02 
3.14E-02 

NO 
NO 

7.6oE-04 
3.67E-0, 

NO 

6.22E-oJ 
ND 

5.466802 
5.69&M 
2.WE-03 

1.42E-03 
3.31 E-03 
3.44E-03 
3.54E-03 
1.52E-03 
5.685.03 
3.2OE-03 
6.331.04 
O.WE+W 
g.glE-05 
1.34E-04 

6.18E-05 
3.76E-64 
3.71E-03 
,.47E-03 
5.24E-04 
2.75E-04 
O.WE+W 
S.SUE-05 

5.97E-05 
6.IOE-05 
5.38E-05 
I .07E-64 
2.6lE-03 
4.53E-04 

3.14E+Ol 
I ABE-01 
2.86E-02 
I.O7E+W 
7.60&02 

6.66E-02 
6.92E-03 
8.04E+W 

6.14E+Ol 
I .47E+W 
5.3SE+W 
6.5gE-02 
6.31E-03 
7.IOE-02 
2.47803 
6.43E-02 
7.37E-05 
1.2gE-01 

l.O2E+O2 

1.2eE-02 
1.73E-04 
l.mE-04 
4.6gE.03 
2.03E-02 
3.rnE-04 
g.75E.04 
5.25E-03 
2.16E.04 

1.47E-03 
3.85E-02 

O.WRW 
J.OIE-05 
3.72E-03 
1.7lE-03 
7.175-M 
7.04E-03 
2.86E-03 
1.56E-01 
6.67E-04 
O.WE+W 
3.59E-M 

3.63E-04 
3.7lE-M 
5.45E-04 
4.24E.01 
8.33E-03 

4.53E-04 
2.70E+W 
3.61 E-02 
l.O2E-02 
g.IgE-01 

2.72E+W 
1.15E.03 
l.l9E-02 

6.92E-01 
Z.I2E+W 
6.46E.01 
2.32801 
5.4DE-01 
4.7gE-01 
2.45E-02 
2.06E-02 

1.22EtM) 
4.87E-03 
I.ZZE+W 
LSlE+OO 

,.8aE+Ol 

B.SOE+OO 
3.29Em 
1.47EiOl 

2.BoEPl 
1.63E-01 
I.OJE+OI 
3.63E+W 
2ME-01 
2.7OEtal 
2.16E+OO 
1.65E-02 

3.2gE+W 
3.26RW 
3.62E-02 

3.62E-02 
5.26E-01 
5.26E-01 
5.rnE-01 
3.mE-03 
3.85E-01 
3.95E-01 
1.65E-01 

1.65E-01 
1.65&01 

0.87B02 
2.5lEXM 
2.6OE-01 
l.WE+W 

l.l6E+Ol 
4.OgEtW 
2.9oE+W 
1.16EIW 
2.80802 

5.6OEtOl 
5.6OE-01 
l.l6E+Ol 

2.gOE101 
1.74E*00 
2.32EtOl 
1.20E-01 
,.32E-02 
Z.WE+W 
I .mE-01 
5.25E-62 
1.5lE-02 
5.60&02 

2.WE+Ol 

53.264 
2.704 

I.065 
0.008 
0.044 
0.057 
0.044 
0.007 
0.037 

0.033 
0.714 
0.246 
0.246 
0.026 
0.026 
0.013 
0.020 
0008 
0.032 
0.322 
0.322 
0.055 

0.055 
0.055 
0.127 
0.127 
0.022 

0.022 
0.004 
0.200 
0.040 
0.150 

0.550 
0.008 

0.020 
0.400 
0.004 
0.045 
0.250 
O.WLt 
0.250 

0.0&l 
0.025 

OAW 
0.004 
0.006 
I.500 

Acetone 
1.2.Cishkvosthene (Lola6 
T&C”* 
Eenzo,b)fiwraMhem, 
Bls(2-dhyme*Mhdato 
Bu(y8mvy@l-Jha~la 
F-*k”s 
Il?&no,l,2,2-cd)pyrena 

Phsllan(hrac 
PyM4 
Albin 
bets-WC 
garmlaalic 
Aphr-cNor*aM 
Ganuna-cNordane 
4.4’DDD 
4,4’.DDE 
4.+DDT 
MCldlkl 
Endosdfan I 
Endoadfafan It 

Endin 
En& atdehyde 
Endin kdono 
I-kptrcNcf 
HcpiacNor epodde 
Ar&-I248 

Aroclor-1254 
Ahwan 
Anlknmy 
AISdC 

him 
lh!lTiUll 

ChWdM 
Cd& 
COppN 
Iroll 

Lead 
Mangacre 

h4ercuy 
Molybdenvn 
Nickel 
Sclcdun 
Sitvcr 
Thahml 
YmadlM 

zlm 

8.5OE-03 
2.46E-01 
2.53E-01 
2.rnE-01 
2.66E-91 
2.57E-01 

2.52E-01 
2.66E-01 
4.44E-03 

ND 
I BOE-03 
1 AOE-02 
6.45E-03 
5.26802 
4.4OE-01 

2.41501 
4.87E-02 
4.13E-03 

ND 
3.65E-03 
3.6gE-03 
3.gBE-03 
I .65E-o3 
3.67E-03 

2.BlE-01 
5.06EO2 
5.81 E*OJ 
3.38E+O6 
2.4OE+W 

3.17E*Ol 
7.13E-01 
1.13EtOl 

6.15E-01 
e.62E+ol 
I.IJE+M 
I.IIEtD2 
l.O2E+02 
3.70s01 

NO 

4.rai+w 
2.8lE.01 
7.86E-01 

ND 
1.6OE+Ol 
3.46E+O2 

NO. Nd Dcteded 

NA - Nd Appbcabk 



EWATDNS USED TO CALCWATE EXPOSURE FOR THE BOBWHITE QUAIL 
SITE 36. CAMP GEIGER AREA WMP 
REMED,AL IMIESTIGATICN CT00303 
MCB. CAMP LEJEUNE. NORTH CAROLINA 

Iwe d Rale of 
Warm Fruit 

Ingas(icll lngarlion 

-!- 

Iwo In kpld) (III in kpld) 

Rate Cd 

h4amnal 
IngeSllOn 

(Im In k9fd) 

Fee&q Rsla 

(I in WQ 

Vegetalion (Iv) 0.013 
IWO* 

Rate of Hmm Ranga 
v.?gdauc4l size 
lnge%n &I’ (acres) 
(IV I” k!%n 

l.llE-03 1.9lE-02 0.013 0.174 

I I 

26.242 

Cmrlilwrd 

53.299 
2.794 
1.w5 
0.008 
0.044 
0.057 
0.044 
0.007 
0.097 
0.033 
0.714 
0.249 
0.248 
0.026 
O.OZB 
0.013 
0.020 
0.W.5 
0.032 

0.322 
0.322 
0.055 
0.055 
0.055 
0.127 
0.127 
0.022 
0.022 
O.CW 
0.200 
0.040 
0.150 
0.554 
O.W8 
0.020 
0.4W 
0.004 
0.045 
0.250 
0.900 
0.250 
O.OW 
0.025 
0.400 
0.004 
0.W.B 
1.500 

ND 
5.97E-03 

ND 
ND 
ND 
ND 
ND 
ND 
No 
ND 

z: 
ND 
No 

zi 
ND 

z-i 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.22E-03 
3.9OE-03 

ND 
3.24E-02 

ND 
ND 
ND 

5.65~.02 
3.9%3W 

ND 
1.2s01 

ND 
MOE-02 
3.14EO2 

ND 
ND 

7.8oE-04 
3.87~.01 

ND 

B.ZZE-03 
ND 

O.WE-03 

0.034 
0.001 
O.Wl 
o.w2 
o.w2 
0.002 
0.003 
o.wz 
0.004 
0.003 
0.000 
O.WO 
O.OW 
0.m 
O.OW 

0.000 
o.w3 
0.002 
O.WO 
O.OW 
0.000 
O.OW 
O.WO 
O.WO 

0.000 
O.Mx) 
0.002 
O.wO 

38.840 
0.075 
0.023 
0.575 
oJl35 

0.079 
0.006 
3.687 

75.934 
1.091 
2.937 
0.028 
0.007 
0.050 
0.002 
0.029 
0.000 
0.151 

42.572 

AW?ht 
1,2-McMxoethene (tdrl) 
T&Jell0 
Benzo(h)dumdhene 
Blr(Z-elhyVmyl)phlhala(s 
fhllpW@phUlddt 
Flwnnthens 
Indena(l.2.3-cd)pyrane 
Phanatihrans 
Pyrens 
AM” 
bet,BHC 
gil”Ulla.- 
&ha-cMc?dam 
GZUN”~-Ci-kda”e 

4.4’-DDD 
4,4-DDE 
4.4’.DDT 
D(ekmn 
Endos,dfanI ,, 
EndauVan II 
ElMbIll 
E&n .kJehyde 
Embin ketme 
HeplacNor 
Hq4acN.x epotide 
AmckwI24B 
Amclw-1254 
Ahminm 
Anumony 
Ar*crde 

2.72E+Bl 
1.3BE+Ol 
&OBE+Ol 
1.2OEtW 
2.3OE+W 
4.32E+Ol 
lSOE+Ol 
1.20E1W 
l.l2E+02 
B.99E+W 
B.BOE-02 
,.38E+OI 
1.3BEtOl 

3.2msW 
3.3OE+00 
B.BOE-02 
8.80&!32 
8.80802 
l.lBE-91 
2.B4ROl 
2.84E+Ol 
l.lBE+OO 
i.lBE+W 
l.lBEm 
4.OBE-ol 
l.O4E-03 
ISBE-01 
B.95E-01 
3.08E+Ol 
9.52E-02 
,.WE+Ol 

3.OBE+W 
5.59ElW 
1.53EtB2 
1.53E+W 
4.59E+Ol 
I .53Et02 
7.52E+W 
J.WE+OZ 
3.OBE.01 
5.44E-02 
4.59E+Ol 
1.93E+W 
1.53m01 

6.26E-02 
439E+Ol 
,.53E+02 

SU 

1.25E-03 
4.74~~05 
1.4OE-05 
1.4OE.03 
1 .BBE-03 

5.5lE-05 
1.7BE-94 
1.4BE-03 
3.14E-05 
2.89~04 
4.04E-03 
O.WE+W 
3.57~~OB 
3.5BEa 
1 .BfE-O5 
4.43-3 
3.95E-02 
1 .BlE-02 
3.72c03 
4.56E-95 
O.WE*W 
3.5BE-05 
J.BOE-05 
3.6BE-05 
I.fBE-05 
5.73802 
l .s?E-02 
5.92E.04 
1.27E+W 
7.93E.01 
l.l5B-03 
1 .BBE-Ol 
6.27E-03 
5.14E.04 
4.23E-03 
8.03E-02 
4.97E-01 
115E-01 
B.BZE-03 
9,23E-02 
l.JlE-01 
l.OBE-03 
l.l3E-03 
1.93E-03 
1,34E-03 
3.4E.E.03 
2.7BE-01 

3.64E+Oo 

2A6E-01 
2.53E-01 
z.zoE-01 
2.89C01 
2.57E-01 
2.52E.01 
2.89E-01 
4.44E-93 

ND 
l.KlE-03 
1.49E-02 
8.45E-03 
5.26E-02 
4.4OE-01 
2.41 E-01 
..B,E-02 
4.13E-03 

3.8$03 
3.99E-03 
3.9BE-03 
1.85E-03 
3.B7E-03 

2.91E-01 
5.08E-02 

5.BlEtOJ 
S.JBE+OO 
2.4OE+W 
3.17E+Ol 
7.13E-01 
l.l3E+Ol 
8.15E.01 
9.BZE+Ol 
l.l3E+O4 
l.llE+OZ 
1.02E+02 
3.70E-01 

ND 
4.19E+W 
2.61E.OI 
7.88801 

ND 
I .SOEtOl 
3.4BE+02 



“5 
EGUATIONS USEI. ,~LCU,ATE EXPOSURE FOR THE RED FOX 
SITE 36. CAMP GEIGER AREA DUMP 
REMED!AL IPNESTIGATION. CTO.303 
MIX. CAMP LEJNNE, NORTH CAROLlNPi I 

Cor4rtilcd H R&k 
Area 

(acres) 

a 

26.3 0.02, 

Fcediw Rale 
(I h WQ 

HwmRWd 
sib 

(acier) 

I 

Mlnmak 
h-BOX 

~~-’ 
C) 

4.535 

0.3725 Smal 
Mamml 

Pal Mamnd 

npeSlkm 
fk h WQ 

1245.. ).1202 

0.032 ’ I Al AOCt 

ND 
5.87E-03 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

iii 
ND 

/i 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ii; 

% 
ND 
ND 

2.2%03 
3.BQE-03 

3.2%2 
ND 

ii 
S.SSE-02 
3.WE+OO 

ND 
1.26E-01 

ND 
5.5OE-02 
3.I.E~02 

ND 
ND 

7.5OE-04 
3.87E-01 

ND 

TRV 

4.25E+W 
2.13E+OO 
BA9E+OO 
1.8BE-01 
l.oSE-01 
5.77EiOO 
2.35E+OO 
,.SBE-01 
,.75E+Ol 
lAlE+OQ 
3.25E-02 
2.13E+OO 
2.13EIo 
9.75E-02 
B.7SE.02 
3.4, GO, 
J.IlE-01 
3.4lE.0, 
5.51E-03 
7.42E-01 
7A2E-01 
3.2SE-02 
3.25E-02 
3.25802 
5.39G02 
1 KtE-04 
l.BlE.01 
6.47E-01 
l.B5E+Ol 
1 ABE-02 
2.37Ea2 
l.07E.0, 
B.7SE-02 
l.O,E+W 
3.75E-01 
I.SOEIW 
l .EI)E+Ol 
L4lROO 
L75EiW 
1.35E.01 
8.52E-03 
l.25E+01 
l.7OE-02 
L4OE-02 
3.7BE-03 
2.77E-01 
.ME+W 

SUM 

53.299 
2.704 
1.w5 
0.m 
0.044 
0.057 
0.044 
0.007 
0.097 
0.033 
0.714 
0.245 
0.246 
0.02.5 
0.025 
0.013 
0.020 
osm 
0.032 
0.322 
0.322 
0.055 
0.055 
0.053 
0.127 
0.127 
0.022 
0.022 
0.004 
0.204 
0.040 
0.150 
0.550 
0.008 
0.020 
QIW 
0.004 
0.045 
0.250 
O.BW 
0.250 
0.080 
0.025 
01w 
0.004 
O.OW 
l.SW 

5.22E-03 

8.5&U 
2.4SE-01 
2.53E-ol 
2.2OE-0, 
2.BSMi 
2.57E-0, 
252E-01 
2.BBE-0, 
4.44E-03 

ND 
l.BQE-03 
1.4OE.02 
5.45M3 
5.2SE-02 
4MM1 
2.41E-Ql 
4.87E.02 
4.13E-03 

ND 
3.BSE-03 
3.BBE-03 
l.WE-03 
1 .B5E-03 
3.57E-03 
2.BlE-01 
5.WE-02 
5.BlEIOl 
%ME+OQ 
ZAOE+W 
3.17EtOl 
7.13E-01 
1.13E+Ol 
B.lSE-01 
B.B2E+Ol 
l.t3E+O4 
(.llE+O2 
1.02EtO2 
3.7OE-01 

ND 

1.45E.OB 
2.51EMI 
l.MEfi 
l.WE-0, 
3.IBE-M 
2.OOEa3 
J.OBE-03 
B.i3E-02 
7.B4E-01 
5.01EO3 
2.51E-05 
1.5SE.04 
I SSE-04 
7.B4L03 
I.o(E-03 
2.51E-02 
1 .ZIE-02 
5.31EQ2 
5.5OE-03 
i.WE41 
l.WE.04 
2.OBE.03 
2.OBE-03 
2.OBC03 
5.01 E-M 
5.OlE-04 
I.WE.02 
l.WE-02 
l.ME-03 
l.WE.03 
2.wE-03 
l.ME-04 
5.4OE-04 
5.5OE-03 
2.WE.02 
l .M)E-O2 
2.WE.02 
3.WE.M 
4.WE.04 
2.5OE.Ql 
&WE.03 
&WE-O, 
I.ME-02 
3.WE-03 
4.WE-02 
2.5OE-03 
i .WE-01 

l.BlE-08 
2.5SE-08 
J.BZE-08 
2.21E-04 
l J3E-05 
l.07E-05 
1.7OE-05 
1.BJE.04 
7.28E-w 
2.5OEo5 
ZABE-OB 
&WE+00 
245G08 
1.E7Gw 
7.55E-07 
1.4SEfi 
7.2EE-05 
1 A5E-w 
4.4BE-W 
4.2BE-08 
D.WE*W 
1.B2E-07 
l.UE-07 
1.BBE-07 
*.2oE-oa 
B.33E-Q5 
1.07E-M 
7.07E-QS 
7.34E-02 
2.2BE.D( 
B.23E-05 
ZABE-04 
5.05E-05 
5.BBE.04 
LIIE-04 
1.25E-0, 
I.PE+W 
LBSE-04 
l.ME-03 
1.57E.02 
l.BlE-05 
l.5BE4 
i.77E-05 
I.01 E-04 
i.32E-w 
i.24E.04 
.SBE+O1 

5.77E-05 
2.34E-oI 
6.75E-07 
1 .OBGO4 
2.48E-Q4 
3.5BE-w 
l.iBE-05 

2.4SG04 
4.BBGDl 
(IAlE- 
2.05E.05 
2.81E.05 
2.43E.Q5 
2.77E-05 
2.15E-05 
3.34E-05 
2.BlE-05 
2.12E-05 
D.WE+W 
4.,lE-07 
l.31E-w 
6.CoE-07 
4.55E.05 
3.B5E-05 
2.02B05 
4.6BEmQS 
l.O7E-05 
l.WE+W 
1.22E-07 
,.2SE-07 
1.38E-07 
2.76E-07 
5.4BE.07 
Z.(loE-05 
#.52E-W 
LOBE-01 
B.75E-04 
2.42E.04 
?.BQE.O3 
2.7SE.04 
1.34E-04 
?.35E-05 
,.48E-02 
.25E+W 

I.l4E-02 
l.23E.02 
I.73E-04 
i.53E.03 
l.14E-03 
!.42&05 
!.3BE-04 
l.4BE-05 
II2EO2 
l.53E.01 

l.15E-04 
1.01E-o8 
Z.WE-05 
5.53E-05 
).WE+W 
1 .SJE-07 
l.YE-05 
5.14E-04 
1.33E-05 
1.1SE-M 
5.83E-Q5 
7.21E-04 
,.44E-w 

1.31E-05 
l.34E-05 
L32EO5 
J.37E-03 
I A7E-04 
?.13E-DB 
L4OE-02 
#.54E-02 
I .OZE-02 
I.41 E-02 
1.82E-03 
l.O3E-04 
I .BOE-04 
I.4SE-03 
1.07E~O2 
,.3SE-03 
1.77E-m 

ND _ NM Dclectrd 
NA-NoiA&ca.Me 

LWE-03 
l.4SE-01 
I.55E-05 
.42E-O3 

‘.OlE-03 
I.WE-03 
.24E41 
‘.71 E-Oi 

4.,OE+QO 
2.5lE-Ql 
7.BSE.01 

ND 
I.WE+Ol 
3.45E+O2 

.33E+oo 



APPENDIX T 
DERIVATION OF TERRESTRIAL REFERENCE VALUES 

SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

The following section discusses the procedures used to develop the terrestrial reference values (TRVs) 
used in the terrestrial portion of the ERA. 

Most of the whitetailed deer, bobwhite quail, and cottontail rabbit TRVs for inorganic chemicals were 
derived from mineral tolerance values (MTLs) contained in the Mineral Tolerance of Domestic 
Animals (NAS, 1980). This book defines an MTL as “that dietary level that, when fed for a limited 
period, will not impair animal performance and should not produce unsafe residues in human food 
derived from the animal.” (NAS, 1980) The values in this book were reported as mg mineral/kg feed. 
Therefore, these values were first converted to mg mineral/kg body weight-day using the following 
equation (Opresko &aJ., 1993): . 

TRV=MTL*CR 
where: 

&Y) 
TRV = Terrestrial Reference Value (mg mineral/kg body weight- 

MTL = Mineral Tolerance Value (mg mineral/kg food) 
CR = consumption rate (kg food/kg body weight-day) 

For the whitetailed deer TRVs derived from the cattle MTLs, a consumption rate of 0.05 kg food/kg 
body weight-day was used for the cow (O’Dell, 1971). Because the cattle MTL was developed 
primarily with cow studies that were conducted for less than 6 months, the new TRV was multiplied 
by 0.1 to account for subchronic to chronic uncertainty. The TRV for a cow then was adjusted to a 
TRV for a deer to account for differences in the body size using the following equation (Opresko 
gt.aJ., 1993,): 

TRV (deer) = [TRV (cow)]*[bw (cow)/bw (deer)]*l/3 
Where: 

TRV (deer) = Deer Terrestrial Reference Value 
(mg mineral/kg body weight-day) 

TRV (cow) = Cow Terrestrial Reference Value 
(mg mineral/kg body weight-day) 

bw (cow) = body weight of a cow (100 kg) 
bw (deer) = body weight of a deer (45.4 kg) 



APPENDIX T 
DERIVATION OF TERRESTRIAL REFERENCE VALUES 

SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 

MCB, CAMP LFJEUNE, NORTH CAROLINA 

For the bobwhite quail TRVs derived from the poultry MTLs, a consumption rate of 0.41 kg food/kg 
body weight was calculated based on an average poultry weighing 0.5 kg, and the following allometric 
model (Nagy, 1987): 

CR (birds) = 0.648 (bw)^O.651 
Where: 

CR (birds) = consumption rate for birds 
(kg food/kg body weight-day) 

bw = body weight for an average bird (0.5 kg) 

The TRV for poultry then was adjusted to a TRV for a bobwhite quail to account for differences in 
the body size using the same equation that was used to adjust the cow to the deer. The body weight 
used for the bobwhite quail was 0.174 kg. 

For the cottontail rabbit TRVs derived from the rabbit MTLs, a consumption rate of 0.081 was 
calculated using the following equation: 

CR (rabbit) = FR/bw 
Where: 

CR (rabbit) = consumption rate for rabbits 
(kg food/kg body weight-day) 

FR = feeding rate of a cottontail rabbit (0.237 kg/day) 
bw = body weight of a cottontail rabbit (1.229 kg) 

The TRV (rabbit) was not adjusted for body size since a rabbit was used in the TRV calculation. 

The following procedures were used for deriving TRV for the whitetailed deer, bobwhite quail, and 
cottontail rabbit when MTLs were not available, and for species that did not have MTLs. Their TRVs 
were determined using No Observed Adverse Effects Levels (NOAELs) or Lowest Observed Effects 
Levels (LOAELs). When available, the NOAEL or LOAEL from the Integrated Risk Information 
System (IRIS) was used in the TRV development. However, if a toxicity value was not available from 
IRIS, then one was obtained from various literature sources including Agency for Toxic Substances 
Registry Toxicological Profiles, Toxicological Benchmarks for Wildlife (Opresko e~al, 1994) and 
published articles. Chemicals that only had diet concentration (as opposed to NOAELS) were 
converted to TRVs using the above equation and the appropriate consumption rates and body weights. 
The attached table contains the respective body weights used in the TRV adjustments. 

As is presented in the attached table, toxicity data from many species were used to develop the TRVs. 
The attached table presents which animal was used to develop a particular TRV in parentheses. When 
possible, the chronic reproductive or developmental NOAEL value was used in the development of the 
TRV. However, in some instances, only a subchronic NOAEL or a chronic or sub-chronic LOAEL 

2 



APPENDIX T 
DERIVATION OF TERRESTRIAL REFERENCE VALUES 

SITE 36, CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 

MCB, CAMP LEJEUNE, NORTH CAROLINA 

for some chemicals were found in the literature. If a LOAEL was used, the number was divided by 
10 as an uncertainty factor. If a subchronic value was used it also was divided by 10 as an 
uncertainty factor. Finally, toxicity values were not found for all the chemicals. Where possible, the 
toxicity or a similar chemical was used for these chemicals (i.e., using endrin for endrin aldehyde). 
The attached table identifies, in parentheses, which chemicals were used as surrogates. 



‘) 
TOXlClTY DATA USED TO CALCULATE TERRESTRIAL REFERENCE VALUES 
SITE 36 - CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO.0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Chemical Used 

5 (1) 
NA 

0.25 (1) 
0.1 (1) 

0.002 (1) 

5 (1) 
0.05 (1) 

0.5 (1) 

5 (1) 
0.15 (1) 

1 (24) 
0.01 (1) 

oz. (1) 
0.01 (1) 

NA 

0% (1) 
2.5 (1) 
NA 

Poultry 

OwWdaY) 
10 (1) 

NA 
5.135 (61) Mallaid 

1 (1) 

Chemical 
Aluminum 
Antimony 
.ASe!k 
Barium 
Beryllium 
Cadmium 
Chromium 
coban 
Copper 
Iron 
Lead 
Manaanese 

Molvdehum 
Nioiel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Cyanide 

Acenaphthene 
Acenaphthyiene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Senzo(k)fluoranthene 
Benzo(ghi)petylene 
Benzo(g,h,i)peryiene 
Benzo(a)pyrene 
beta-BHC 
gamma-BHC 
Bis(2-ethylhexyi)phthalate 
Butylbenzyiphthalate 
Carbazole 
Chiysene 
Dibenzofuran 
Dibenzo(a,h)anthracene 
Dibenz(a,h)anthracene 
Diethylphthalate 
2,4-Dimethylphenol 
Di-n-butylphthalate 
Di-n-oclylphthalate 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Indeno(i,2,3-cd)pyrene 
2-Methylnaphthalene 
Naphthalene 
Nitrobenzene 
n-Nitrosodiphenylamine 
Phenanthrene 
Phenol 
Pyrene 

(Benzo(a)pyrene 

{Benzo(aj&rene 
(Benzo(a)pyrene 
(Benzo(a)pyrene 

(beta-BHC) 

(Benzo(a)pyrene 
(Benzo(a)pyrene 

@enzdaipirene 
(Benzo(a)pyrene 

(Benzo(a)pyrene 
(Naphthalene) 

(Naphthalene) 

NA 
NA 

kit 
NA 
NA 
NA 
NA 
NA 
NA 

iit 
NA 
NA 
NA 
NA 
NA 

Ii; 
NA 

Iii 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
1.45 (63) Mallard 

50 (1). 
0.5 (1) 

15 (1) 
50 (1) 

3.85 (65) A. kestral 
100 (1) 
0.1 (1) 
NA 
15 (1) 

0.5 (67) Mallard 
5 (1) 

NA 
11.38 (68) Mallard 

50 (1) 
4.5 (21) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.11 (16) Ringed Dove 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.11 (16) Ringed Dove 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1: 
NA 
NA 

Rabblt Dog Rat Mouse 

OWWW OwWdaY) OwWW) @glkg~W) 
11.61 

4.06 
2.94-l 
1.16 

NA 
0.03 

58.03 
0.58 

11.61 
29.02 

1.74 
23.21 

0.12 
NA 

2.90 
0.12 

NA 
NA 

0.06 
29.02 

NA 

15 (1) 
NA 

iii NA 
(1) NA 

I:; 
0.0% (14) 

NA 

I:; 
NA 
NA 

I:; 
NA 
NA 

(1) NA 
(1) NA 

NA 

I:; 
25 (2) 

NA 
NA 
NA 

(1) NA 
(1) 1 (3) 

0.375 (22) 

NA 
0.035 

NA 
0.25 
0.54 

0.004 
2.41 

NA 

K 
8 

8.8 
0.32 
0.02 

5 
0.04 

NA 
0.023 

0.65 
160 

10.8 

(12) 

(4) 
(4) 

(15) 
(5) 

1.93 (60) 
NA 

0.1261 (13) 
NA 

1: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.1% (20) 

2 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 
NA 

E 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

t: (84) 
NA 
NA 

ii: 
NA 
NA 
NA 
NA 
NA 
NA 

17.5 
17.5 

NA 
NA 
NA 

it 

ii:: 
5 
5 

NA 
15.9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

125 
17.5 

NA 
NA 

12.5 
NA 
41 
41 

0.25 
50 
41 

6 
NA 

(6) 
gli 
(82) 
r-9 

(19) 
(54) 
(58) 
(69) 
(23) 

(56) 
Acen. 

(51) 
(51) 

(52) 

(56) 

(9) 
(8’3) 
(81) 

(57) 

NA 

1% (33) 
1 
1 
1 
1 

: (7) 
NA 

2 
NA 

1 
1 
1 
1 

458: (53) 

5 (85) 
NA 
NA 

1% (8) 
NA 

1 
NA 
NA 
NA 
NA 
NA 

E (10) 

Guinea Plg 

OwWd$ 

NA 
NA 

1:: 

it 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Kl 
NA 
NA 

iii 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.18: (11) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 

Iit 
NA 
NA 
NA 
NA 
NA 

Mink 

OwWdw) 
NA 
NA 
NA 
NA 

I;: 
NA 
NA 

12.9 (17) 
NA 
NA 
NA 

2 

I;h” 
NA 

2 
NA 
NA 

NA 

iii 
NA 
NA 
NA 

Iii 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

$ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



TOXICITY DATA USED TO CALCULATE TERRESTRIAL REFERENCE VALUES 
SITE 36 -CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CT04303 
MCS, CAMP LEJEUNE, NORTH CAROLINA 

Chemical 
Aldrin 
Alpha-chlordane 
Gamma-chlordane 
Dieldrin 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
Endosutfan 
Endosulfan I 
Endosulfan II 
Endosutfan suifate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor Epoxide 
Aroclor-1221 
Aroclor-1232 
Aroclor-I 260 
Aroclor-1254 
Aroclor-1246 
Methylene chloride 
Carbon disulride 
l.l-Dichloroethene 
1 ,P-Dichloroethene (total) 
Chloroform 
2-Butanone 
1 ,I .I -Trichloroethane 
Trichlorcethene 
1,1,2-Trichloroethane 
Benzene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Xylenes 
Xylenes (total) 
Vinyl chloride 
Acetone 

Substitute 
Chemical Used 

(Chlordane) 
(Chlordane) 

(Endosulfan) 
fEndosuifanl 

(Endrin) 
(Endrin) 

(Aroclor-1242) 

(1) NAS, 1980 

IS Ambrose et.al., 1976 
Drinker et. al., 1927 

(4) Schrcder and Mitchner, 1975a,b 
(5) Mackenzie etal., 1958 
(6) Azar et.al., 1973 
(7) Mackenzie and Angevine, 1981 
(8) USEPA, 1988a 
(9) Schmall, 1955 
(10) USEPA, 1989a 
(11) Lamb, etal., 1987 
(12) Schroeder et.al., 1976 
(13) Schroeder and Mitchner, 1971 
(14) Loser and Lorke, 1977 
(15) Kopp et.al., 1982 
(16) Peakall et.al, 1974 
(17) Aulerich et.al., 1982 

0.5 (24) 

1 (24) 
1 (24) 

0.5 (24) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1:: 

I 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Poultry 
b’w4Wv) 

NA 
2.14 (70) Blackbird 
2.14 (70) Blackblrd 
0.03 (71) Mallard 

0.088 (DDT) 
0.068 (24) Quail 
0.086 (24) Quail 

10 (72) Partridge 
10 (72) Partridge 
10 (72) Partridge 
10 (72) Partridge 

0.3 (73) Mallard 
0.3 (73) Mallard 
0.3 (73) Mallard 
NA 
NA 

0% (78) owl 
NA 

0.18 (76) Pheasant 
NA 
NA 
NA 
NA 

Iit 
NA 
NA 

E 
NA 

1; 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

i:: 
NA 
NA 
NA 
NA 
NA 

iit 
NA 

1 
0.20 

NA 
1.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

K 

Ei 
NA 
NA 
NA 

(19) Hafverson etal., 1966 (37) Jorgenson etal., 1965 
(20) Rungbyand Dansher, 19 (38) Lane, et.al., 1982 
(21) Gomaz etal., 1983, 1988 (39) NTP, 1985a 
(22) USEPA, 1960 (40) White etal., 1985 
(23) Howard and Hanzal, 1955 (41) Wolf et.al., 1956 
(24) Ford etal., 1991 (42) Buban, 1985 
(25) Walker etal., 1969 (43) NTP, 1986a 
(26) Hoffihst, 1989 (44) Quast et.al., 1963 
(27) Vesicol, 1969 (45) Vesicol, 1955 
(28) Treon et.al., 1955 (46) USEPA, 1986a 
(29) Aulertch etal., 1990 (47) Fitzhugh, 1948 
(30) Wasserman and Culos, 1 (48) WHO, 1984 and NRCC, 1975 
(31) Bruckner et.al., 1974 (49) Vesicol, 1983 
(32) Byrne et.al., 1988 (50) Ringer, 1983 
(33) USEPA, 1969b (51) It0 et.al., 1975 
(34) NCA., 1982 (52) NTP, 1985b 
(35) Hardin et.al., 1981 (53) McClane and Hughs. 1960 _ 

(18)Fitzh 

Y 

II., 1950 (36) Heywood etal.. 1979 (54) USEPA, 1986b 

i ii, 

Dog 
OWWW) 

0.025 (77) 
0.075 (48) 
0.075 (48) 
0.005 (25) 

NA 

2 
0.57 (26) 
0.57 (26) 
0.57 (26) 
0.57 (26) 

0.025 (27j 
0.025 (27) 
0.025 i27j 

NA 
0.000125 (24) 

NA 
NA 
NA 
NA 
NA 
NA 

(35) NA 
NA 
NA 
30 (36) 

NA 
NA 

E 

1:: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Ret 

(m6fksWf) 
0.025 
0.055 
0.055 
0.005 

0.8 
0.8 
0.8 
0.6 
0.6 
0.6 
0.6 

0.25 
0.25 
0.25 
0.15 

NA 
3.5 

0.15 
0.005 

NA 
NA 

5.85 
NA 
20 

5 
30 

NA 
NA 

100 
NA 
0.1 
76 

1.4 
22.3 
9.71 
179 
179 

0.17 
10 

(55) NCI, 1978 
(56) USEPA. 1989b 
(57) NTP. 1983a 
(58) Schroeder etal., 1970 
(59) Nitchke, et.al., 1963 
(60) Ondreicka, et.al., 1966 
(61) USFWS, 1964 
(62) Thomas and Hinsdill, 1980 
(63) White and Finely, 1978 
(64) Smith, et.al., 1953 
(65) Pattee, 1984 
(66) Laskey, et.al., 1982 
(67) Heinz, et.al.. 1967 
(68) White and Dieter, 1978 
(69) Schlicker and Cox, 1968 
(70) Stickel, e.al., 1983 
(71) Nebeker et.al., 1992 
(72) Abiola, 1992 

(49) 
(25) 

DDT 
(47) 
(47) 

I;:; 

g; 

g; 

;:; 

Ii?; 
(32) 

(34) 

E; 

(37) 

(39) 

Mouse 

(m6WdaY) 
NA 
NA 
NA 
NA 
NA 

it 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0% (62) 
NA 
NA 
NA 

Ii:: 
NA 

1000 (38) 

0% (40) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Gulnea Plg 

(WWW 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ki: 
NA 
NA 
NA 
NA 

12 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

z 
NA 
NA 
NA 
NA 
NA 
NA 

2 
NA 
NA 
NA 
NA 

OWWdw) 
NA 
NA 
NA 
NA 
NA 

Lit 
NA 
NA 
NA 
NA 
NA 
NA 

o.oE (29) 
NA 
NA 

K 
0.1 (50) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

rli 

ii:: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

(73) Soann. et.al., 1986 
i74j D&V, 1958 
(75) Villeneuve, &al., 1972 
(76) Dahlgren, et.al., 1972 
1771 FAOrWHO, 1978 \  I .  

(78) f&Lane and Hughes, 1980 
(79) Piekacz. 1971 
(60) CIIT, 1984 
ml\ MCI, 1979 \ -  ,  .  -  

(82) Jeter etal., 1954 
(83) Til et.al., 1983 
(64) Lee et.al., 1976 
(65) USEPA, 1989c 



BODY WEIGHTS FOR TERRESTRIAL REFERENCE VALUE CALCULATION 
SITE 36 - CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CTO-0303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Body Weight (kg) 
Cattle 
Whitetailed Deer 
Bobwhite Quail 
Eastern Cottontail 
Lab Rat 
Lab Dog 
Poultry 
Red Fox 
Racoon 
Lab Mouse 
Guinea pig 
Mink 
Mallard Duck 
Short-tailed Shrew 
America1 Kestral 
Blackbird 
Pheasant 
Ringed Dove 
Screech Owl 
Partridge 

100 (IT Corp, 1992) 
45.4 (Dee, I 991) 

0.0174 (USEPA, 1993b) 
1.2285 (USEPA, 1993b) 
0.35 (USEPA, 1988) 
10 (USEPA, 1988) 
0.5 (IT Corp, 1992) 

4.535 (Storm et.al., 1976) 
5.12 (USEPA, 1993b) 
0.03 (USEPA, 1988) 
0.86 (USEPA, 1988) 

1 (USEPA, 1993b) 
1 (Heinze etal., 1989) 

0.017 (Schlesinger and Potter, 1974) 
0.13 (Pattee, 1984) 

0.064 (Stickel, 1983) 
1 (USEPA, 1993b) 

0.155 (Terres, 1980) 
0.181 (Dunning, 1984) 
0.4 (Abiola, 1992) 



Chemical 

Aluminum 
Anlimony 
Arsenic 
Barium 
Bervllium 
Cadmium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Cyanide 

Acenaphlhene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)guoranthene 
Benzo(k)lluoranthene 
Benzo(ghi)perylene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
beta-BHC 
gamma-BHC 
Bis(2-ethylhexyl)phlhalate 
Bis(Z-chloroethyl)elher 
Bulylbenzylphthalate 
Carbazole 
Chrysene 
Dibenzofuran 
Dibenzo(a.h)anlhracene 
Dibenz(a,h)anlhracene 
Diethylphthalate 
2,4Dimelhylphenol 
Di-n-bufylphthalate 
Di-n-oclylphthalate 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Indeno(l.2.3-cd)pyrene 
2-Methyinaphlhalene 
Naphthalene 
Nilrobenzene 
N-Nitrosodiphenyiamine 
Phenanthrene 
Phenol ,, 
Pyrene 

c I, 

REGION IV TERRESTRIAL REFERENCE VALUE CALCULATION 
SITE 36 - CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CT00303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

Whltetalled Deer Bobwhite Quall Eastern Cottontall Red Fox 

6.5iEtgO (cl) 
6.9lE-03 (rl) 
3.25E-91 (cl) 
l.JOE-01 (cl) 
1.07E-91 (rt) 
3.25E-03 (ci, 

65lEtOO (cl) 
6.51E-02 (ct) 
6.51 E-01 &j 

6.5lE+oo (cl) 
1.95E-01 (ct) 

1.30E+W (ct) 
1.30E-02 (cl) 
3.95E-03 (dj 
3.25E-01 fct) 
1.3OE-02 &tj 
1.58E-02 (mo) 
4.54E-03 (ri) 
3.25G01 (cl) 

3.25E+W (cl) 
2.13E+W (rt) 

3.46E+OO (It) 
3.46E+OO (rt) 
6.7lE+W (mo) 
8.7lE-02 (mo) 
8.71E-02 (mo) 
8.71E-02 (mo) 
6.71E-02 (mo) 
8.7lE-02 (mo) 
8.7lE-02 (mo) 
9.88b01 (rt) 
9.88E-01 (rl) 
4.89E-02 (gp) 

NA 
3.14E+OO (rl) 
8.71E-02 (mo) 
8.7lE-02 (mo) 
8.71E-92 (mo) 
8.7lE-02 (mo) 
8.71E-02 (mo) 

3.99E+02 (mo) 
4.36E-01 (mo) 

2.47E+Ol (ri) 
3.46E+W (ri) 
2.42E-01 (dg) 

l.O9E+W (mo) 
2.47E+W (rl) 
8.7lE-02 (mo) 

8.10E+W 6.0 
E.lOE+W ifij 
4.94E-02 (ri) 

9.88EtOO (rlj 
8.10E+W (rt) 
1.19Etoo (rt) 
6.53E-01 (mo) 

3.06E+Ol (bi) 
9.52C02 (rl) 

1.98E+Ol (bi) 
3.06E+W (bi) 
1.47E+W (rt) 
5.59E+W (bi) 
153E+02 (bi) 
1.53E+W (bi) 
459E+Ol (bi) 
I .53E+O2 (bi) 
7.52RW (bi) 
3.06E+02 (bi) 
3WE-01 (bi) 
5.44b02 (rl) 

4.59E+Ol (bi) 
1.93E+W (bi) 
1.53E+Ol (bi) 
6.26E-02 (rt) 

4.39EtOl (bi) 
1.53E+02 (bi) 
lWE+Ol (bi) 

4.76E+Ol (rl) 
4.76E+Ol (rt) 
1.20E+02 (mo) 
1.20E+OO (mo) 
1.20E+W (mo) 
1.2OE+W (mo) 
1.20E+OO (mo) 
1.20E+W (mo) 
1.20E+W (mo) 
1.36E+Ol (II) 
1.36E+Ol (rl) 
2.3OE+OO (bi) 

4.32E+: (rl) 
1.20E+W (mo) 
1.20E+W (mo) 
1,20E+W (mo) 
1.20EtW (mo) 
1.20E+W (mo). 
5SOE+03 (mo) 
G.wE+w (nlo) 
2.28E-01 (bi) 

4.76E+Ol (bi) 
3.33EtW (dg) 
1 .SOE+Ol (mo) 
3.40E+Ol (rt) 
1.20E+OO (mo) 
l.l2E+02 (11) 
l.l2E+02 (rl) 
6.80E-01 (rt) 

1 WE+02 (r-t) 
l.l2E+02 (rt) 
1.63E+Ol (rt) 
899EtW (mo) 

l.l6E+Ol (rb) 
4.06E+W (rb) 
2.90E+ 00 (rbj 
l.l6E+oo (rb) 
3.55E-91 (rt) 
29OE-02 (rb) 

5.80E+Ol (rb) 
5.80E-01 (rb) 

l.l6E+Ol (rb) 
29OE+Ol (rb) 
1.74E+W (rb) 
2.32E+Ol (rbj 
1.20E-91 (rb) 
1.32E-02 (rtj 

2.90E+W Irb) 
1.20E-01 (rbj 
5.25E-02 (mo) 
1.5lE-02 (rt) . 
5.80E-02 (rb) 

2.90E+Ol (rb) 
7.llE+W (rl) 

l.l5E+Ol (rt) 
1 .lSE+Ol (rl) 
2.90E+Ol (mo) 
2.90E-01 (mo) 
2.99E-01 (mo) 
2WE-01 (mo) 
29OE-01 (mo) 
29OE-01 (mo) 
2.90E-01 (mo) 

3.29E+OO (II) 
3.29E+OO (II) 
1.63E-01 (gp) 

NA 
l.O5E+Ol (rl) 
2WE-01 (mo) 
2.99E-01 (mo) 
2.99E-91 (mo) 
2.90E-01 (mo) 
29OE-01 (mo) 
1.33E+03 (ma) 
1.45E+W (mo) 
8.23E+Ol (rt) 
l.l5E+Ol (rl) 
8.05E-01 (dg) 

3.63E+W (mo) 
8.23E+W {II) ’ 
2.90E-01 (mo) 

2.70E+Ol iril 
2.70EtOl iflj 
1.65E-01 (rl) 

3.29E+Ol irti 
2.70E+Ol irtj 
3.95E+OO (rl) 
2.18ECW (rno) 

mglkglday) 
1.95EtOl (dg) 
1.49E-02 (rl) 
2.37E-02 (mo) 
1.07E.01 (rl) 
2.39E-91 (rt) 
9.76E-02 id;) 

l.O3E+W (rl) 
3.75E-91 (rb) 

7.80E+W (mk) 
1.88E+Ol (rb) 
3.4lE+W trt) 
3.75E+W (ftj 
1.36E-01 (rl) 
8.52E-03 tr0 

3.25E+Ol id;) 
1.70E-02 (II) 
3.40E-02 (mo) 
9.79E-03 (rt) 
2.77E-01 (rl) 
1.30E+W (dg) 
4.88E-01 (dg) 

7.45E+W (rt) 
7.45E+W (ri) 
1.88E+Ol (mo) 
1.88E-01 (mo) 
188E-01 (mo) 
1.88E-01 (mo) 
1.88E-01 (mo) 
1.88E-01 (mo) 
1.88E-01 (mo) 

2.13E+OO (rt) 
2.13E+W (tl) 

I.==; tw) 

6.77E+W (rl) 
1.88E-01 (mo) 
1.88E-01 (mo) 
1.86E-91 (mo) 
1.88E-01 (mo) 
1.86E-01 (mo) 

8.60E+02 (mo) 
9.39E-01 (mo) 

5.32EtOl (rl) 
7.45E+W (rl) 
5.20E-01 (dg) 

2.35E+OO (mo) 
5.32E+OO (II) 
1.88E-01 (mo) 

1.75E+Ol (rt) 
1.75E+Ol (rl) 
l.O6E-01 (ri) 

2.13E+Ol (rl) 
1.75E+Ol (rl) 

Racoon 

OWWdaY) 
3.48E-01 (mo) 
1.43E-02 (rl) 
2.27E-02 (mo) 
l.O2E-01 (rl) 
2.ZlE-91 (rl) 
1.64E-03 (rl) 
9.86E-01 (rl) 
3.6lE-01 (rb) 

7.49E+OO (mk) 
1.80E+Ol (rb) 
3.27E+W (rl) 
36OE+OO (rt) 
1.31E-01 (rl) 
8.18E-03 (rt) 

2.05E+OO (ri) 
1.64E-02 (rl) 
3.26P02 (mo) 
9.40E-03 (rl) 
2.66E-01 (rl) 

6.54E+Ol ((1) 
4.42E+W (rt) 

7.16E+OO (rt) 
7.16E+OO (rl) 
1.60E+Ol (mo) 
1.80E-91 (mo) 
1.8OE-91 (mo) 
1.80E-01 (mo) 
1.80E-01 (mo) 
1.80E-91 (mo) 
1.80E-01 (mo) 

2.04E+W (rt) 
2.04E+OO (rt) 

1 .OlE-91 (gp) 
NA 

6.50E+OO (rt) 
1.60E-01 (mo) 
1.80E-01 (mo) 
1.80E-91 (mo) 
1.80E-01 (mo) 
1.80E-01 (mo) 

8.26E+02 (mo) 
9.0lE-01 (mo) 

5.llE+Ol (rl) 
7.16E+W (rl) 
5.WE-01 (dg) 

2.25E+OO (mo) 
5.llE+W (rt) 
1.80E-01 (mo) 

1.68E+ol (II) 
1.68E+01 (II) 
1.02E-01 (r-l) 

2.04E+Ol (ri) 
1.68E+Ol (rl) 
2.45E+OO (II) 
1.35EtW (mo) 



REGION IV TERRESTRIAL REFERENCE VALUE CALCULATION 

Whitetailed Deer Bobwhite Quail Eastern Cottontail 

Chemtcal (mg!kg!day) 

Aldrin 
Alpha-chlordane 
Gamma-chlordane 
Dieldrin 
4,4’-DDD 
4$-DDE 
4/l’-DDT 
Endosulfan 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Aroclor-1221 
Aroclor-1232 
Aroclor-1260 
Aroclor-I 254 
Aroclor-1248 

6.51 E-01 (ct) 
1.30E+OO (ct) 
1.30E+CO (ct) 
6.51 E-01 (ct) 
158E-01 (rt) 
1.58E-01 (rt) 
158E-01 (rt) 
1.19E-01 (rt) 
l.l9E-01 &tj 
l.l9E-01 (rt) 
1.19E-01 (rt) 
4.94E-02 (rt) 
4.94E-02 (rt) 
4.94E-02 (rt) 
2.96E-02 (rt) 
755E-05 (dg) 
6.91 E-01 (rt) 
2.96E-02 (rt) 
9.88E-04 (rt) 
2.80E-02 (mk) 
1 .13E-02 (mo) 

Methylene chloride 1.16E+OO (rt) 
Carbon disulfide 3.30E-01 (rb) 
1 ,l-Dichloroethene 553E+OO (rt) 
1,2-Dichloroethene (total) 9.88E-01 (rt) 
Chloroform 7.51 E+OO (rt) 
2Butanone NA 
1 ,l ,I-Trichloroethane 8.71E+Ol (rt) 
Trichloroethene 1.98E+Ol (rt) 
1 ,I .2-Trichloroethane 3.40E-02 (mo) 
Benzene 1.98E-02 (rt) 
1,1,2,2-Tetrachloroethane 1.50E+Ol (rt) 
Tetrachloroethene 2.77E-01 (rt) 
Toluene 4.41 E+OO (rt) 
Ethylbenzene 1.92E+OO (rt) 
Xylenes 354E+Ol (rt) 
Xylenes (total) 3.54E+Ol (rt) 
Vinyl chloride 3.36G02 (rt) 
Acetone 1.98E+OO (rt) 
2-Hexanone NA 

SITE 36 -CAMP GEIGER AREA DUMP 
REMEDIAL INVESTIGATION, CT00303 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

(mg!kg!d& (mg!kg!day) 

6.80E-02 (rt) 
3.3OE+OfJ (bi) 
3.30E+CC (bi) 
l.l6E-01 (bi) 
8.80E-02 (bi) 
8.80E-02 (bi) 
8.80E-02 (bi) 

2.84E+Ol (bi) 
2.84E+Ol (bi) 
284E+Ol (bi) 
2.84E+Ol (bi) 
l.l6E+OO (bi) 
l.lBE+OO (bi) 
l.l6E+OO (bi) 
4.08E-01 (rt) 
l.O4E-03 (dg) 
952E+OO (rt) 
8.95E-01 (bi) 
1.36E-02 (rt) 
6.95E-01 (bi) 
156E-01 (mo) 

1.59E+Ol (rt) 
4.55E+OO (rb) 
7.61 E+Ol (rt) 
1.36E+Ol (rt) 
l.O3E+02 (tl) 

NA 
1.20E+03 (rt) 
2.72E+02 (rt) 
4.66E-01 (mo) 
2.72E-01 (rt) 

2.07E+02 (rt) 
3.81 E+OO (r-t) 
6.06E+ol (rt) 
2.64E+Ol (rt) 
4.87E+02 (rt) 
4.87E+02 (rt) 
4.62E-01 (rt) 

2.72E+Ol (rt) 
NA 

1.65E-02 (rt) 
3.62E-02 (rt) 
3.62E-92 (rt) 
3.29E-03 (rt) 
5.26E-01 (rt) 
5.26E-01 (rt) 
5.26E-01 (rt) 
3.95E-01 (r-t) 
3.95E-01 (rt) 
3.95E-91 (rt) 
3.95E-01 (rt) 
1.65E-01 (rt) 
1.65E-01 (rt) 
1.65E-01 (rt) 
9.87E-02 (rt) 
2.51 E-04 (dg) 

2.30E+OO (rt) 
9.87E-02 (rt) 
3.29E-03 (rt) 
1 .OOE+OO (rb) 
2.8OE-01 (rb) 

3.85E+OC (rt) 
l.lOE+OO (rb) 
1.84E+Ol (rt) 
3.29E+OO (rt) 
2.50E+Ol (rt) 

NA 
2.90E+02 (rt) 
658E+ol (rt) 
1.13E-01 (mo) 
6.58E-02 (rt) 
5.00E+Ol (rt) 
9.21 E-01 (rt) 
1.47E+Ol (rt) 
6.39E+OO (rt) 
l.l8E+02 (rt) 
l.l8E+M (rt) 
1.12E-01 (rt) 

6.58E+OO (rt) 
NA 

Red Fox 

!mg!kg!day! 

3.25B02 (dg) 
9.76E-02 (dg) 
9.76E-02 (dg) 
6.51 E-03 (dg) 
3.41E-01 (rt) 
3.41 E-01 (rt) 
3.41 E-01 (rt) 
7.42E-01 (dg) 
7.42E-01 (dg) 
7.42E-01 (dg) 
7.42E-01 (dg) 
3.25E-02 (dg) 
3.25E-02 (dg) 
3.25E-02 (dg) 
6.39E-02 (rt) 
1.63E-04 (dg) 
1.49E+OO (rt) 
6.39E-92 (rt) 
2.13E-03 (rt) 
6.47E-01 (rb) 
1.81 E-01 (rb) 

2.49E+OO (rt) 
7.12E-01 (rb) 
l.l9E+Ol (rt) 
2.13E+OO (rt) 
39OE+Ol (dg) 

NA 
1.88E+02 (rt) 
4.26E+Ol (rt) 
7.32E-02 (mo) 
4.26E-02 (rt) 
3.24E+Ol (rt) 
5.96E-01 (rt) 

9.49E+CO (rt) 
4.13E+OO (rt) 
7.62E+Ol (rt) 
7.62E+Ol (rt) 
7.24E-02 (rt) 

4.26E+OO (rt) 
NA 

(mg!kgWay) 

l.O2E-02 (rt) 
2.25E-02 (rt) 
2.25E-02 (rt) 
2.04E-03 (rt) 
3.27E-01 (rt) 
3.27E-01 (rt) 
3.27E-01 (rt) 
2.45E-01 (rt) 
2.45E-01 (rt) 
2.45E-01 (rt) 
2.45E-01 (rt) 
l.O2E-01 (rt) 
l.O2E-01 (r-t) 
l.O2E-01 (rt) 
6.13E-02 (rt) 
1.56E-04 (dg) 
1.43E+OO (rt) 
6.13E-02 (rt) 
2.04E-03 (rt) 
6.21 E-01 (rb) 
2.34E-02 (mo) 

2.39E+OC (rt) 
6.84E-01 (rb) 
1 .I 4E+Ol (rt) 
2.04E+OO (rt) 
1.55E+Ol (rt) 

NA 
1.80E+02 (rt) 
4.09E+Ol (rt) 
7.03E-02 (mo) 
4.09E-02 (rt) 
3.11 E+Ol (rt) 
572E-01 (rt) 

9.12E+OO (rt) 
3.97E+OO (rt) 
7.32E+Ol (rt) 
7.32E+Ol (rt) 
6.95E-92 (rt) 
4,09E+OO (rt) 

NA 

Note: The following abbreviations indicate which species was used to develop the TRV 
(ct) = cattle (rb) q rabbit 
(rt) = rat (dg) = dog 
(bi) = bird 
(gp) = guinea pig 

NA - No Data Available 

(mo) = mouse 
(mk) = mink 
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