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BASE BACKGROUND
SURFACE SOIL
MCB CAMP LEJEUNE, NORTH CAROLINA
TAL INORGANICS

6-20IN-SB11-00 6-201N-SB12-00 6-201C-SB38-00 6-201C-SB39-00 78-BB-SB-00 41-BB-SB01-00 41-BB-SB02-00

Aluminum 1120 45.25 748 245 1490 528 1430
Antimony . 4.7 4.8 14 1.3 0.33 2.07 0.865
Arsenic . 0.28 0.29 091 0.28 0.22 0.356 0.317
Barium 2 -2.05 16.5 35 8.6 1.525 4.06
Beryllium 0.095 0.1 0.03 0.03 0.11 0.1 0.09
Cadmium 0.285 0.295 0.58 0.175 0.55 0.392 0.349
Calcium 178 108 10700 402 941 18.3 54.6
Chromium 0.475 0.49 1.6 : 0.33 2.2 1.02 0.91

Cobalt 0.85 0.9 0.195 0.185 1.8 1.965 1.75

Copper 0.55 0.6 3.1 0.75 2 2 87.2
Iron 525 160 684 238 1020 83 970

Lead 2 3 62.9 25.1 204 2.59 10.9
Magnesium 11,65 10.1 200 26 118 8.85 39.1

Manganese - 31 1 16 45 11.1 - 0.87 10.2
Mercury 0.01 0.01 0.05 0.06 0.05 0.0305 0.078
Nickel 1.6 1.65 0.8 0.75 2.2 3.55 3.15
Potassium 36.55 375 545 30.6 102 915 81.5
Selenium - © 047 0.485 0.5 0.465 0.31 0.311 0.277
Silver 0.95 1 0.195 0.185 0.33 0.1965 0.175
Sodium 19.65 15.85 14 4.7 67.5 44.1 393
Thallium 0.19 0.195 0.205 0.185 0.11 0.565 0.505
Vanadium 1.05 0.8 2.8 1.6 53 2.505 2.23
Zinc 0.55 : 0.8 23.1 4.6 28.3 2.66 6.11

Concentrations are in millograms per kilogram (mg/kg).

Qualifiers have been removed per Baker's standards.

Qualifiers R, U, and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.



41-BB-SB03-00

41-BB-SB04-00 69-BB-SB01-00 69-BB-SB02-00 69-BB-SB03-00 69-BB-SB04-00 74-BB-SB01-00

BASE BACKGROUND

~

)

SURFACE SOIL
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL INORGANICS

Aluminum - 2100 5370 1310 4150 9570 5360 3110
Antimony 0.87 0.94 0.85 0.95 0.95 0.95 0.905
Arsenic + 0.3205 0.345 0.31 0.345 0.79 0.35 0.3325
Barium 4.53 13.4 5.6 154 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 46.3 282 43.6 282 53 181

Chromium 2.64 3.24 0.75 4 12.5 5.8 0.84
Cobalt L.77 1.905 2.1 23 235 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 53 5.6 5.19
Magnesium 74 144 373 918 610 247 70

Manganese 11.6 11.8 15.1 12.7 12.3 8.3 9.44
Mercury 0.057 0.08 0.015 0.06 0.045 0.025 0.04
Nickel 32 345 29 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 43 0.39 0.046
Sodium 39.65 42.75 20 22 224 22.3 70.4
Thallium 0.51 0.55 0.495 0.55 0.55 0.55 0.53
Vanadium 2.255 243 1.3 1.95 13.5 5.6 5.21
Zinc 5.97 7.15 31 52 10.8 79 1.27

Concentrations are in millograms per kilogram (mg/kg).

Qualifiers have been removed per Baker's standards.

Qualifiers R, U, and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.
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BASE BACKGROUND
SURFACE SOIL

MCB CAMP LEJEUNE, NORTH CAROLINA
TAL INORGANICS

74-BB-SB02-00 74-BB-SB03-00 74-BB-SB04-00 1-BB-SB38-00 1-BB-SB39-00 1-GW13-00 28-BB-SB37-00 28-BB-SB38-00

Aluminum 1730 1000 2100 3920 4930 1600 2840 379
Antimony 0.925 0.855 0.96 3.6 3.15 8.0 3.55 2.9
Arsenic 0.339 0314 0.352 0.315 0.28 0.29 0.31 0.255
Barium 1.6 3.12 16 9.6 93 2.8 5.1 1.8
Beryllium 0.151 0.14 0.1565 0.105 0.10 0.095 0.105 0.085
Cadmium 0.275 0.2545 0.285 0.315 0.28 0.285 0.31 0.255
Calcium 46.9 439 377 538 353 248 114 13.10
Chromium 2.7 0.795 1.98 3.5 4.7 4.1 2.0 0.60
Cobalt 227 2.1 2.355 0.42 0.375 0.38 0.415 0.34
Copper 392 1.755 1.965 1.6 0.6 1.9 0.6 0.50
Iron 401 787 - 1640 2270 1470 1000 1210 444
Lead 3.79 1.14 142 59 4.5 4.2 28 1.7

- Magpesium 375 16.1 525 152 183 47.2 68.8 12.9
Manganese 3.13 1.37 4.61 10.6 42 5.9 27 33
Mercury 0.048 0.0305 0.05 0.03 0.025 0.03 0.025 0.025
Nickel 1.59 1.475 1.65 0.8 0.65 0.65 0.750 0.6
Potassium 89 82.5 92.5 149 153 20.650 29.75 8.35
Selenium - 0.296 0.274 0.307 0.42 0.375 0.38 0.415 0.34
Silver 0.047 0.0435 0.0485 0.5 0.465 0.475 0.5 0.425
Sodium 71.8 87.6 122 11.0 17.2 7.25 285 18.2
Thallium 0.54 0.4985 0.56 0.42 0.38 0.38 0.415 0.34
Vanadium 1.94 1.8 4,69 7.9 6.1 3.5 3.6 2.1
Zinc 1.15 - 1.97 2.87 7.2 4.0 1.4 0.9 0.71

Concentrations are in millograms per kilogram (mg/kg).

Qualifiers have been removed per Baker's standards.

Qualifiers R, U, and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.



BASE BACKGROUND
SURFACE SOIL
.MCB CAMP LEJEUNE, NORTH CAROLINA
TAL INORGANICS

28-GW09DW-00 30-BB-SB12-00 30-BB-SB13-00 30-BB-SB14-00 30-BB-SB15-00 30-BB-SB16-00 30-GW03-00 35-SS01-00

Aluminum 5460 54.6 24.9 49.2 375 196 17.7 2220.0
Antimony 3.35, 32 32 33 35 3.650 39 2.45
Arsenic 1.8, 0.28 0.29 0.29 0.31 0.325 0.34 0.065
Barium 11.6 1.8 0.7 0.7 0.7 3.100 0.8 15.6
Beryllium 0.10 0.095 0.10 0.10 0.10 0.110 0.12 0.11
Cadmium 0.295 0.28 0.29 0.29 0.31 0.325 0.34 0.04
Calcium 368 11.45 43 9.9 9.0 172 5.2 605.0
Chromium 6.0 1.6 0.7 1.9 0.7 0.75 0.8 1.9
Cobalt 0.91 0.375 0.38 0.38 0.41 0.43 0.45 0.60
Copper 29 0.55 0.6 0.6 0.6 0.65 0.7 39
Iron 2250 276 102 218 69.7 167 80.4 1250.0
Lead 11.6 33 0.47 24 0.73 44 0.86 3.60
Magnesium 157 6.5 2.6 2.6 2.8 371 3.1 71.6
Manganese 4.1 11.9 44 9.5 1.3 25 2.3 55
Mercury 0.025 0.06 0.02 0.03 0.05 0.03 0.03 0.065
Nickel 1.9 0.65 0.7 0.7 1.7 0.9 0.8 1.3
Potassium 158 8.25 11.1 38 1.0 29.6 1.2 129.5
Selenium 0.94 0.375 0.38 0.38 0.41 0.43 0.45 0.075
Silver 0.49 0.47 0.47 0.43 0.5 0.6 0.6 0.16
Sodium 15.0 14.3 26.0 4.9 52 18.2 5.8 126.00
Thallium 0.395 0.375 0.38 0.38 041 0.43 0.45 0.06
Vanadium 8.3 1.7 0.75 1.7 0.31 0.76 0.34 3.60

Zinc 6.6 0.35 0.30 0.48 L7 2.0 1.2 7.4

Concentrations are in millograms per kilogram (mg/kg).

Qualifiers have been removed per Baker's standards.

Qualifiers R, U, and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.



BASE BACKGROUND
SURFACE SOIL

MCB CAMP LEJEUNE, NORTH CAROLINA
‘ TAL INORGANICS

MIN MAX AVG  2Xaverage

Aluminum 177 9570 2104.505 4209.010
Antimony 0.33 8 2.406 4811
Arsenic 0.065 1.8 0.386 0.772
Barium 0.65 20.8 7.096 14.192
Beryllium 0.03 0.1565 0.108 0.216
Cadmium 0.04 058 0.306 0.611

Calcium 425 10700 534.460  1068.920
Chromium 033 125 2382 4.765
Cobalt 0.185 2355  1.174 2.348
Copper 05 872 4508 9.016
Tron 69.7 9640 1257.337 2514.673
Lead 047 142 12059 24117

Magnesium 255 610 84,698 169.397
Manganese 0.87 16 7.044 14.088

Mercury 0.01 0.08 0.039 0.078
Nickel 0.6 3.55 1.546 3.092
Potassium 1 361 79.682 159.363
Selenium 0.075 094 0.370 0.739
Silver 0.0435 43 0.480 0.960
Sodium 4.7 126 34,132 68.263
Thallium 0.06  0.565 0.403 0.806
Vanadium 0305 135 3.271 6.541
Zinc 4 0.3 28.3 4.920 9.839

Concentrations are in millograms per kilogram (mg/kg).

Qualifiers have been removed per Baker's standards.

Qualifiers R, U, and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.
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BASE BACKGROUND
SUBSURFACE SOIL
MCB CAMP LEJEUNE, NORTH CAROLINA
TAL INORGANICS

6-201N-SB11-07 6-20IN-SB12-02 6-201C-SB38-01 6-201C-SB39-04 78-BB-SB-01 2-GW09-01 1-BB-SB38-05

Aluminum 672 857 3620 2970 10200 8520 4580.000
Antimony ‘ 4.7 485 1.4 1.25 0.355 1.6 4.200
Arsenic , 0.31 0315 0.033 0.305 0.24 0.47 1.100
Barium 2 2.05 7.6 6.5 10.9 6.6 7.500
Beryllium 0.095 0.1 0.03 0.025 0.12 0.23 0.125
Cadmium 0.285 0.295 0.57 0.17 0.6 1.2 0.370
Calcium 5.35 54 4410 12.1 81.3 10.6 35.600
Chromium 1.6 1.85 6 2.2 5.7 8.7 10.500
Cobalt 0.65 0.9 0.235 0.175 0.95 1.9 0.495
Copper 0.475 0.6 1.7 0.65 0.95 0.47 6.600
Iron 257 126 456 833 822 2840 4940.000
Lead 1.2 1.6 11.5 2.7 6.1 43 5.100
Magnesium 13.1 12.7 133 86.8 188 260 222.000
Manganese 0.475 0.395 7.5 2.6 24 52 4.100
Mercury 0.01 0.01 0.04 0.015 0.045 0.11 0,025
Nickel 1.6 1.7 0.8 0.7 24 4.7 0.850
Potassium 48.9 40.8 84.7 187 123 184 409.000
Selenium ) 0.5 0.5 0.55 0.5 0.29 0.115 0.495
Silver 0.95 1 0.195 0.175 0.355 0.7 0.600
Sodium 12.7 12.15 13.25 7.25 44.9 31.5 12.850
Thallium 0.205 021 0.22 0.2 0.12 0.23 0.495
Vanadium 0.75 1 3 4.7 74 13.4 12.200
Zinc 0.475 - 0.395 11.6 0.9 2.1 1.4 4,700
0.285 0.57

Concentrations are in milligrams per kilograms (mg/kg).

Qualifiers have been removed per Baker's standards.

Qualifiers R, U, and UJ have been given one-half the detection value,
Qualifiers J, NJ, and B have been removed with no detection value change.



Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

1-BB-SB39-04 1-BB-SB39-06 1-GW13-04 1-GW13-08 28-BB-SB37-03 28-BB-SB38-04 28-GW09DW-01 30-BB-SB12-03

6180.000
13.250
10.290
11.800
0.095
0.290
12.250
5.500
0.385
0.600
1510.000
3.800
189.000
4.900
0.025
2.300
191.000
0.385
0.480
21.600
0.385
6.500
2.900

5980.000
2.950
0.260
8.600
0.085
0.260

19.700
5.300
0.350
0.500

1210.000

3.100
217.000
5.400
0.020
0.600
268.000
0.350
0.435
9.200
0.350
6.100
2.400

4160.000
6.900
0.285
7.500
0.095
0.285

52.400
7.100
0.380
2.100

567.000
3.300

131.000
2.000
0.050
0.650

98.100
0.380
0.475
9.600
0.380
3.500
1.000

BASE BACKGROUND
SUBSURFACE SOIL

MCB CAMP LEJEUNE, NORTH CAROLINA

TAL INORGANICS

6600.000
3.200
0.280
8.400
0.095
0.280

92.600
8.300
0.375
1.600

959.000
4.000

262.000
4.500
0.025
0.650

308.000
0.375
0.470

10.900
0.375

10.100
2.700

Concentrations are in milligrams per kilograms (mg/kg).
Qualifiers have been removed per Baker's standards.
Qualifiers R, U, and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.

5170.000
3.550
0.315
9.700
0.105
0.315

23.450
7.300
0.420
0.650

2090.000

4.100
153.000
3.200
0.025
0.750
122.000
0.420
0.500
33.800
0.420
6.400
1.900

2830.000
3.550
0.315
5.000
0.105
0.315
6.850
3.400
0.420
0.650

749.000
2.300
66.000
1.500
0.025
0.750
91.300
0.420
0.550
28.600
0.420
2.300
0.970

5730.000
3.750
1.500
11.700
0.110
0.330

441.000
4.700
0.930
0.650

2780.000

7.400
157.000
5.300
0.025
1.000
136.000
0.440
0.550
20.300
0.440
8.500
4.200

2970
3.9
0.34
0.8
0.12
0.34
7.0
39
0.45
0.7
908
0.7
247
1.7
0.03
0.8
13.2
0.45
0.6
12.5
0.45
6.2
0.35
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BASE BACKGROUND
SUBSURFACE SOIL
MCB CAMP LEJEUNE, NORTH CAROLINA
TAL INORGANICS

30-BB-SB13-01 30-BB-SB14-01 30-BB-SB15-01 30-BB-SB16-02 30-GW03-01 35-GWDS01-03

Aluminum o171 2517 42.6 717 16.9 2910.0
Antimony x 3.1 3.6 3.6 34 3.9 2,750
Arsenic ' 0.28 0.32 0.32 0.30 0.34 0.12
Barium 0.7 0.8 0.8 35 0.8 55
Beryllium 0.09 0.11 0.11 0.10 0.12 0.06
Cadmium 0.28 0.32 - 032 0.30 0.34 0.30
Calcium 6.9 48 6.3 116 6.6 456.0
Chromium 0.7 0.8 0.8 0.7 0.8 22
Cobalt 0.37 0.42 0.43 0.40 0.46 0.65
Copper 0.6 0.7 0.7 0.6 0.7 0.550
Iron 95.9 155 63.3 514 74.5 4420
Lead 0.47 1.9 0.91 32 0.59 8.10
Magnesium 1.5 29 29 30.2 3.1 63.5
Manganese 43 6.7 1.1 3.7 1.7 56
Mercury 0.03 0.08 0.25 0.03 0.68 0.03
Nickel 0.7 0.8 22 1.7 0.8 1.050
Potassium ) 6.3 1.1 213 219 1.2 145.0
Selenium 0.37 0.42 0.43 0.40 0.46 0.085
Silver 0.46 0.6 0.6 0.50 0.6 0.39
Sodium 11.1 19.3 54 144 5.8 141.0
Thallium 0.37 0.42 0.43 0.40 0.46 0.06
Vanadium 0.73 1.0 0.84 1.6 0.34 3.00
Zinc 032 0.39 1.2 1.7 13 2.6

Concentrations are in milligrams per kilograms (mg/kg).

Qualifiers have been removed per Baker's standards.

Qualifiers R, U, and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.



Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

3

BASE BACKGROUND
SUBSURFACE SOIL
MCB CAMP LEJEUNE, NORTH CAROLINA
TAL INORGANICS

MIN MAX AVG  2Xaverage

16.900 10200.000 3563.252 7126.505
0.355 6.900 3.317 6.634
0.033 1.500 0.382 0.764
0.650 11.800 5.648 11.295
0.025 0.230 0.100 0.200
0.170 1.200 0.369 0.738
4750 4410.000 276.762  553.524
0.650 10.500 4.186 8.371
0.175 1.900 0.559 1.117
0.470 6.600 1.076 2.152
63.300 4940.000 1066.271 2132.543
0.465 11.500 3.636 7.273
2.850  262.000 105964  211.929
0.395 7.500 3.537 7.073
0.010 0.680 0.075 0.150
0.600 4,700 1.305 2610
1.050  409.000 119.126  238.252
0.085 0.550 0.396 0.792
0.175 1.000 0.523 1.045
5.400  141.000 22.767 45.533
0.060 0.495 0.335 0.669
0.340 13.400 4.765 9.530
0.320 11.600 2.162 4.323

Concentrations are in milligrams per kilograms (mg/kg).

Qualifiers have been removed per Baker's standards.

Qualifiers R, U, and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.
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1.0 INTRODUCTION

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. 5 (Site 2). Both RODs are proposing to not remediate shallow groundwater
which contains elevated levels of total metals above State groundwater standards (i.e., North
Carolina Water Quality Standards) and/or Federal drinking water standards (i.e., Maximum
Contaminant Levels). Specifically, 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 many 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 with
metals above the standards.

2.0 STUDY OBJECTIVES

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

Camp Lejeune to assess whether total metals in groundwater are related to disposai practices
or to other factors. The overall goal of this study is to provide information that would be used
in consideration of not remediating shallow groundwater at Operable Units No. 1 and Ne. 5,
and possibly other operable units where total metals are elevated without cause. The
following study objectives were identified:

1) Determine whether the elevated total metals detected in the shallow aquifer are

related to past disposal practices, well construction factors, sampling techniques, or
suspended particulates in the samples;

(2) Determine whether total metals in shallow groundwater are elevated throughout the
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
Cleaners Superfund Site, located along Route 24inJ acksonville, and two sites located along
Highway 17 (Off-site Properties No. 1 and No. 2). The two sites along Route 17 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 Figure 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 RU/FS). The folloﬁng data tables were then prepared to determine why total metals

are generally elevated in shallow groundwater.

Table1- Total Metal Conoentraﬁoﬁs in Shallow Groundwater by Site
Table 2 - Surﬁmmy of Repeat Sampling of Shallow Wells (Sites 2 and 78)
Table 3- Dissolved Metal Concentrgtions in Shallow Groundwater by Site
Table4- Summary of Total Metal Concentrations in Upgradient Wells

Table5- Comparison of Subsurface Metal Concentrations in Uncontaminated and
Contaminated Wells

Table6- Total Metal Concentrations in Deep Groundwater by Site

Table7- Summary of Field Parameters in Shallow Monitoring Wells, Deep Monitoring
Wells, and Supply Wells

The tables are presented at the end of this report.



4.0 DATA ANALYSIS

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

previously mentioned tables.

Table 1 (Total Metal Concentrations in 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 metais which exceeded drinking

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

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
chromium exceeded the standards) and Site 48 (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 (3/11), chromium (2/11), and cadmium (1/11) were also detected
~ above the standards,, but less frequently (see Figure 2).

With the exception of Wells 7T8GW03 and 78GW19, total metals were detected at Site 78
(Hadnot Point Industrial Area) above Federal MCLs or NCWQS in every shallow well (see
Figure 8). The extent of elevated total metals in groundwater is widespread, encompassing
approximately one squaré mile (or approximately 660 acres) in total area. The distribution
and concentration of total metals in shallow groundwater makes it virtually impossible to
identify 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
levels of other metals such as aluminum, antimony, iron, and zinc. Samples which did not
exhibit elevated levels of lead, chromium, or manganese also did not exhibit elevated levels of

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



two contaminants, which would be the case if a lead or chromium plume in the groundwater
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-MWO08, 78-MW10, 78-MW11, and 78-MW12 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 Repeat Sampling of Shallow Wells

Five 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
sami)ling rounds. If the shallow aquifer was impacted due to former disposal activities, a
contaminant plume would be present and concentrations would not significantly deviate. The
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 (i.e.,
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 frequently detécted metal above drinking water standards (100f12
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) above drinking water
standards. No other metal was detected above the standards.

Literature searches have indicated that manganese is a naturally occurring metal in North
Carolina. Therefore, the presence of manganese may not be attributable to site-related
activities (Greenhorne & 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 caleium 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
possibility that total metal concentrations are influenced by particulates in the sample,

Table 4 (Total Metals in Upgradient Shallow Wells

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 quality.

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
upgradiént 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 upgradient wells. At Site 2, samples collected from
an upgradient well (2GW9) exhibited elevated levels of chromium (83p/1), lead (27.2/1) and
mé.nganese (747/1). At Site 78, samples collected from upgradient wells 96W4 and 7T8GW26
did not exhibit elevated levels of total metals. The concentration ranée for metals detected
above NC WQS and/of Federal MCLs in upgradient wells is provided below:

beryllium (ND-46.5 p/1)

cadmium (ND-10 p/1)

chromium (ND-198 w/1)

lead (ND-78.8 /1) .
manganese (ND-747 w/1)

mercury (ND-1.6J p/1)



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 upgradient 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 quality is better
than on-site groundwater quality may not be justified due to the different data bases.

Table 5 (Comparison of Subsurface Metal Concentrations in Uncontaminated and
Contaminated Wells) ‘

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. If the elevated fotal 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 non-contaminated 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 possibility
that in many cases at MCB Camp Lejeune, the elevated total metals in shallow groundwater
cannot be attributable to a source or to past disposal practices.



Table 6 (Total Metals in Deep Monitoring Wells)

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 /1, which
is slightly above the drinking water standard of 15 p/l.

Elevated 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 significant amounts 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 fine-grained sands, silts, and clays. This classification may support the possibility
that suspended solids are collected during sampling, thereby influencing the analysis for total

metals.

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

Table 7 provides-a range of pH and specific conductivity values representative of shallow and
deep groundwater. In general, lower pH values were noted more often in shallow wells than in
deep wells (including the supply wells). This condition may influence the leachability and

speciation of metals in groundwater,

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, if present, are in a dissolved state. The high specific 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 the
shallow aquifer are not in a dissolved state. This also supports the possibility that suspended
particulates in the shallow aquifer are influencing the analysis of total metals.



5.0 ANALYSIS OF THE STUDY OBJECTIVES

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 aquifer are

related to past disposal practices, well construction factors, sampling techniques, 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 30), 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
Sites 2 and 78, samples were collected with a low flow pump. All four sites exhibited 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 (i.e., 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.



Objective No. 2 (Determine whether total metals in shallow groundwater are elevated
throughout the region or MCB Camp Lejeune)

Based on groundwater data obtained from both upgradient wells and off base wells, 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.

Objective 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 groundwater are not
related to the disposal history at the site. As previously mentioned, sites which did not exhibit
soil contamination (when compared to background soil levels) or did not have a history of
disposal indicative of metals contamination still exhibited elevated levels of total metals in
groundwater. Since there is no apparent correlation between metals in soil and total metalsin
groundwater, then the possibility exists that the elevated total metals in groundwater are
biased high due to suspended particulates.

Objective No. 4 (Determine whether the concentrations of total metals in groundwater is

related to shallow and deep aquifer characteristics)

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



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 levels 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 total metals 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
therefore, do not present a significant problem at MCB Camp Lejeune.

5. Total and dissolved metal concentrations in the Castle Hayne aquifer were generally
below drinking water standards and therefore, do not present a significant problem at

MCB Camp Lejeune.

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

occurring geologic conditions.
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7.0

RECOMMENDATIONS

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

recommended based on the following:

e 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 metals 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

e Currently, there is no human or environmental exposure to shallow groundwater,

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

11
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TABLE 1

TOTAL METALS BY SITE
SHALLOW MONITORING WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

FEDERAL
L .
Site Number| NCWQS MCL Site 1 Site 2 Site 6 Site 7 Site 9 Stte 21 Site 24 Site 28 Site 30 Site 41 Site 43 Site 44
Uinits ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/l, ug/L ug/L ug/l ug/L ug/L
Arsenic 50 50 72-574 2.2-23.6 ND-233 ND - 43.4) ND ND - 101 ND - 116) 54-131 64-12) 24-36.3 ND-23.4 ND- 570
Barium 2000 2000 335-833 46 - 1420 ND - 1020 427 - 641 ND - 1060 ND - 647 ND- 1120 78.8 - 576 60.1 - 396 552999 220 - 745 315-3180
Beryllium NE 4 27}-43.4 1-3 ND-7.5 ND - 10.3) ND ND-8 ND- 19 ND- 1.2} ND-24 0.30-42.8 1.5-4.2 1.4-36.6
Cadmivm s 5 ND- 129 7 ND ND ND ND ND- 12 33)-173) ND-10.7) 3.2-110 ND-69 ND -32
Calcium NA NA 8850-726000 | $710-450000 | 543064900 | 5050-51300 | 16100-90700 | 6130J-63000] { ND-151000 | 20200-160000 | 1730-11900 | 8750-328000 ) 10300-91900 | 2430-191000
Chromium 50 100 172- 627 11-117 ND - 201 47.8-220 ND-214 ND - 348) 19-316 9,0J - 140 42,8 - 106] 10.5 - 244 161 - 249 126 - 895
Copper 1000 1300 44.6-117 3-23 ND-175 17.7-36.4 ND -39.7 ND-84 ND- 52 18.8]-75.4 15.8-42.5 16.3 - 1030 64.2- 104 28.6-313
Lead 15 15 40.81 - 176] 2.7-4438 ND - 200 23-373 ND - 127 ND - 2000) 5.1-89 2035 - 2343 7.73-118) 4.3-9340 16.5-28.8 15.8 - 508
M 50 50(1) 125 - 1720 21190 ND-362 56.9 - 220 ND-91.3 $9.<276) 29-518 $2.2-304 78.5-578 56.6-2110 72.6-297 881730
Mercury 1.1 2 ND-1.2] ND ND - .46 0.2-0.36 ND- 1.4 - ND.24J ND-3.2 ND - 1.4) 0,881 - 0.9] 0.13-0.92 ND-0.24 ND- 1.1
Nickel 100 100 . 28.5 - 426 ND ND-419 ND ND ND. 123 ND - 140 ND-59.8 17.1] - 52.6] 28.8- 137 20.5- 143 21.9 - 486
Sodi NA NA 9090 - 19000 ND-103000 | 1110-68700 | 7040-156000 | 1390-4170 795015700 | 523019200 | 9480-74700 5320-8100 | 2080-40200 | 9160-22100 4060 - 12600
Vanadium NE NE 214- 640 9.184 ND-330 37.8-423 ND-175 ND-419 ND - 408 6.1-164 57-101 20.4-244 122-233 184-759
Zine 2100 5000 (1) ND- 1110 6. 146 ND - 1620 £3.6- 133 ND- 118 27J-487) 20650 ND 79.2-104 25.7- 5180 191-6613 87.3 - 2800}
- ABC Offsite Offsite
Site Number) Site 48 Site 63 Site 65 Site 69 © Site78 Site 82 Cleaners Property #1 Property #2
Units| g/l ug/L ug/L ug/L ug/L, ug/L ug/L ug/L ug/l
Arsenic ND ND-234 ND.308 29-290 ND : 405) ND-67.8 ND-12 10.3-160 ND IJVOJ!'iS=_ e
Barium 18-51.3 56.1- 5410 105-638 46.5 - 850 ND - 1250 ND - 540 35.220 ND - 468 ND m.:':l:. ‘::‘e‘s‘“:::‘ «dbelow the CRDL, but reaterthan the IDL.
Beryllium ND ND-3.1 ND 1.3-10.6 ND- 19 ND NA ND-8.5 ND NE - Not established.
Cedmivm ' 2.2-3.3 ND ND 24114 ND-21 ND NA ND ND NA - Not analyzed,
Calcium 30600- 115000 | 2830-24300 | 33300-183000 |' 2010-38700 | ND-642000 | 6580-60800 | 790.16000 ND - 22800 ND - 5200 ND - Not detected.
Chromium $8-11.5 44-134 50.1 - 364 15.1- 159 ND - 8587 ND- 174 ND - 57 52.8-636 ND - 94 NCWQS - North Carclina Water Q“:“‘Y Standard
Copper 3.1-13.5 10.7-126 282127 16.2-70.8 ND -699 ND-29.3 ND. %9 ND - 140 ND :‘:)C L- M”f‘“‘;;'}gz“m Level
Lead ND 43J-369 19.1-132 7.8-188 ND -360) ND - 89 ND - 10 12.3-343 6.3-62.3
M. 38.1-585 503 - 1020 $6.2-474 13.0-912 26-714 269 -283 4-44 56-973 ND - 60,1
IMercury 0.04.0.09 ND-0.20 ND-0.29 0.10-0.94 ND- 1.5 ND - 0.66 NA ND ND
Nickel ND 19.8-54.2 19.4-84.3 13.6-99.8 ND-234 ND-34.6 ND-77 40,2 - 380 ND
Sodium 5750 - 8760 3150 -7100 3850 - 11700 4790-41300 | ND-42500 | 5670-36500 | 5200-33000 ND . 9390 ND - 7630
Vanadium 3.4-12.3 79-163 59.8 - 433 17.3-210 ND - 1700 ND-236 ND - 43 70739 ND .« 64.7
Zine ND -30.3 58.51-1110) 148J - 406 36.2+ 12100 61-967) ND - 204 14-220 ND -736 ND - 40.8 TABLELXLS /Page 1 of 1




)

TABLE 2
COMPARISON OF REPEAT SAMPLING OF SHALLOW WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA
Well 26W01 26W03 26W06 2G6W08 2GW09
Date 5/1993 3/1994 5/1993 3/1994 5/1993 3/1994 5/1993 3/1994 5/1993 3/1994
Chromium 18 ND 11 ND 15 ND ND ND 25 83
Lead 155J ND 3.5J ND 6.7J ND ND 34 2727 23.6
Manganese 55 47 21 ND 79 140 53 415 290 747
Well 78GW0OS 78GW08 T8GW15 78GW16 78GW19
Date] 1/1991 4/1994 1/1991 4/1994 1/1991 . 4/1994 1/1991 4/1994 1/1991 4/1994
Chromium ND 173 91.8 . 4917 214 2187 209 353) 13.8 ND
Lead 13.6 13.17 54.1 . 131J 16.6 53 100 224 317 8.3
Manganese 162 1617J 46,5 2131 183 115 98.3 150 79 26
NOTES:
J - Value is estimated.,
ND - Not detected.

TABLE2.XLS Page 1 of 1
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TABLE 3
DISSOLVED METALS BY SITE

SHALLOW MONITORING WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

FEDERAL
Site Number] NCWQS MCL | siten Stte2 Site 6 - Site? Site 9 Site21 Site 24 Ste28 | Sie30 Site 41 Sted3 | Stedd
Unts]  wgL wgL ug/L /L L wlL /L w/L wg/L wi | wL wL wL wL
Arsenic 50 50 NA 22-7.1 ND NA ND ND-10.6 ND- 163 NA NA 22-47 NA NA
{Barium 2000 2000 NA 25- 149 ND NA ND ND ND NA NA 12.4 - 451 NA NA
Beryllium NE 4 NA 1 ND NA ND ND ND NA NA 0.80.32 NA NA
Cadmium ] [ NA ND ND NA ND ND-$ ND NA NA 32-42 NA NA
Calcium NA NA NA | 5800-441000 | 6230-57400 NA 15800 - 82400 35900 ND-113000 | Na NA | 4710- 138000 NA NA
Chromium 50 100 NA 10 ND NA ND ND ND NA NA 23-9.6 NA NA
[Copper 1000 1300 NA 2.9 ND NA ND ND ND NA NA 163-23.9 NA NA
[Lesd 18 1) NA 2.1 ND NA ND ND-94 ND NA NA 10 . NA NA
[Mangancse - %0 50 (1) NA 17-129 ND-92.7 NA ND 40-134 ND-320 NA NA 7.1-521 NA NA
[Mearcury 1.1 2 NA ND ND NA ND ND ND-0.5 NA NA 0.13-0.20 NA NA
Ivicket 100 100 NA ND ND NA ND ND ND-57 NA NA 28.8-31.2 NA NA
Sodium " NA NA NA | ND-103000 | 1420-70500 NA 1280 - 3860 16200 ND-183000 | NA NA - | 2500-34200 NA NA
Vanadi NE NE NA 4 ND NA ND ND ND NA NA 20.4 NA NA
Zine 2100 5000(1) | NA .35 ND - 350 NA ND 6B.50 ND- 437 NA NA 10.6- 125 NA NA
ABC Offsite Oftstte
Stte Nomber]  Site 48 Site63 | Sttess Stte 69 Stte 78 Site 82 Cleaners Property#1 | Property#2
Units} | wg/L we/l w/L wg/L ug/L w/L ug/L ug/L ug/L
(Arsenic ND NA NA 29 ND-21.6 ND NA ND-18.8 ND NOTES:
{Barium 16.8-27.6 NA NA 13.7-35.8 ND ND NA ND ND J - Value is estimated.
Beryllivm ND NA NA 13 ND ND NA ND ND B - Value s estimated blow the CRDL, bt st hanhe IDL
Cadmium ND-3.1 NA NA 2.4 ND ND NA ND ND NA. Not analyzed,
(Calcium 72600 - 80700 NA NA | 764-10600 | ND-296000 | 15200 - 58500 NA ND. 7710 ND ND - Not detectod.
Chromium ND NA NA 72 ND - %9 ND NA ND-30.0 ND NCWQS - North Carolina Water Quality Standard
Copper 26-76 NA NA . 162 ND- 121 ND NA ND-10.7 ND MCL - Maximum Cogtaminant Level
Lead ND NA NA 1 ND-17.2 ND NA ND-15.8 ND (1) - Secondary MCL
(Manganese 39.7-539 NA NA 8.5-139 ND- 152 21.127 NA " ND-63.8 ND-213
[Mercury 0,05-0.09 NA NA 0.1 ND-0.6 ND NA ND ND
INickel ND NA NA 13.6 ND . ND NA ND ND
Sodium 6430 - 8920 NA NA | 5170-41100 | ND-42200 | 598036000 NA ND-9540 | ND-6750
Vanadi ND NA NA 166 ND ND NA ND ND
Zinc ND NA NA 7.0-7670 "ND- 58 ND- 119 NA ND. 468 ND-222

TABLE3.XLS/Page 1 of 1
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TABLE 4 :
SUMMARY OF TOTAL METALS IN UPGRADIENT WELLS
SHALLOW MONITORING WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA
)
. Upgradient | Upgradient Um Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgrwdient | Upgradient | Upgradient Upgradient
of Site of Site of Site of Site of Site of Sites of Stte of Site of Site of Site of Site of Site
FEDERAL 1 2 3 7 ’ 21and 78 24 28 30 41 4 “
Well Number] NCWQS MCL 1GW0S 2GW09 6BP6S TGW03 ICGW4S 78GW26 | 246wo7 | 28GWo4 41GWO5
Unta| %L 2oL ugL gL ug/L gL ugL gL ug/L ug/L wg/L
Arsenic 50 50 17.81 129 ND ND ND ND 373 743 13.1 g —
|Barivm 2000 2000 548 328 257 428" 73 ND ND 576 g 557 .g £ _]
Beryllinm NE 4 323 3 ND ND ND ND ND 93] 1z 1.6 @ @ |
Cadmivm 3 s ND ND ND ND ND__ | notreporied | ND 337 s 10 C, il
(Chromiom 50 100 193 75 198 124 ND 13 37 122 2 544 B B |
Jcopper 1000 1300 648 25 336 364 ND ND ND 20771 B 27 -1 g ]
| Y] 15 15 78.8] 72 644 3037] ND 9 114 2247 5 237 ::-; 5
[Mangane 50 50 (1) 202 747 84.5 5693 ND ND 39 206 ol 203 g g _
[Mercuey L1 2 163 ND ND 036 ND ND ND ND 2 0.16 a2 S
ickel 100 100 516 ND ND ND ND ND ND 59.8 P ] 3 = =
Vanadium NE NE 214 86 209 152 ND 149 64 853 2 381 S 2
i 2100 5000 (1) ND 103 566 8647 ND 68.1 41 ND 173
Epgndlem Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient | Upgradient
- of Stte’ of Site of Site of Site * of Site of Site of ABC of Offsite of Offsite
48 6 65 6 78 82 Qesners | Property#1 | Property#2
Well Number| _ 48GW1 69GW0T 9GW04 SMW3S_| MW-S01
Units] uglL ug/L wg/L /L, wglL
Arsenic ND 3 29 ND ND ND 8 n 1 NoOTEs:
[Berivm 2943 ks 3 45 ND ND 33 8 S T 5 Vatuo s estimated.
IBeryttium ND @ 7] 13 ND ND NA @ @ | JB- Valueis etimated below the CRDL, but greater than the IDL.
Cadmium 2.51 3 =2 2.4 ND ND NA = 2 :i‘:‘: established.
Chromium ND 3 -3 158 ND ND ND 3 % I [y
(Copper ND b -] 16.2 ND ND ND - & __| NCWQS - North Carolina Water Quality Standard
lLest ND & = 18 ND ND 3 £ & | MCL-Muxioum Comtaminant Level
| 706 g 8 13 ND ND 10 g § | (- SecondaryMCL
[Mercury ND ] &0 0.1 ND ND NA o0 2
[Nickel ND =] =] 136 ND ND ND =) P
Vanadium 343 o S 173 ND ND 9 S o
Zinc _ND = ~ 362 ND ND 23 & ~

TABLEAXLS /Page 1 of 1
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TABLE §
COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN "CLEAN" AND "CONTAMINATED" WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

Camp Lejeune Background Stte 1 Site2 Site 6 Site7 Site 9 Stte 21
Subsurface Sofl Data *Clean” | “Contaminated” | "Clean” | "Contaminated” *Clean” *Contaminated® | “Clean | "Contaminated” | “"Clean® | “Contaminated® ] "Clean” | “Contaminated”
Units meke m/kg _mg/kg __mghg mghg | mgig mp/kg me/ke mg/kg mg/kg me/kg m/kg mp/kg
Well Number - - 2GW07 2GW09 €GWis SGW1S TGW03 TGWO2 IGWS IGW1 21GW03 21GW02
Sofl Sample Number! - - 2-GW07-01 | 2-GW09-02 | 6-GW18-0303 6-GW15-03 GW03-002 Gwo02-7595 | s-Gws-03 9-SB35-03 21-GW03 21-GW02
Anenic 0.03 -0.47 NA NA 171 ND ND ND 13 ND ND ND ND
Barium 2-11 NA NA L1257 ND ND ND 66 7 ND ND ND
Beryllium 0.03-0.23 NA NA ND ND ND ND ND ND ND ND
Cadmium 0.17-12 NA NA ND ND ND ND 13 4.5 ND ND ND
Clromium 2.9 NA NA 1097 46 ND 82 ND__ [ 152
iCopper 047-2 NA NA 097J ND ND ND ND ND ND ND ND
fLead , 1-12 NA NA 8] 43 337J 2.3 344 16 7.1
Manganese 040-8 NA NA 437 4.1 ND 1.8B 3 1 _'ND 3.1J X
Mercury 0.01-0.11 NA NA 03] ND ND ND 10.13 048 ND ND
|°Nickel 0.70- 3.0 NA NA ND ND ND ND 34 118 ND ND ND ND
Vanadium 0.75-13 NA NA 13.8J ND ND 29B 5.5 45 ND ND 13.5 441
Zine 3 0.40-12 NA NA ND ND ND 13 ND ND 6.1J 87 37
NOTES:
Shaded area indicates inorganic which exceeded &8 MCL and/or NCWQS in groundwater sample.
J - Value is estimated.
JB - Value s estimated below the CRDL, but greater than the IDL.
NA - No availsble weils to compare OR compound was not analyzed
ND - Not detected,
NCWQS - North Carolina Water Quality Standard .
MCL - Maximum Contaminant Level
(1) - Secondary MCL '

TABLESXLS/Pege L of 4
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TABLE §

COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN "CLEAN" AND “"CONTAMINATED" WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

¢ Site24 . Site 28 Stte 30 Site 41 Site 43 Site 44
"Cloan™ | "Contaminated” | "Clean® | "Contaminated” | "Clesn" | "Contaminated” *Clean® "Contaminated” |  *Clesn" *Contaminated® "Clean” *Contaminated”
Untts] _mghg mphg mpg | mghe mp/kg mghe _mghy mgfkg mgke mgfkg __mglg mg/kg
Well Number] 24GW10 24GW02 - - - - 41GW04 41-GW11 HBGW0L 43GW02 44GW02 44GWO1
Soll Sample Number] 24-GW10 | 24-BDA-SB09 - - - - 41.CWO4DW HUCWILO0L | SGW0100 |  43.GW0Z-00 | 44-GW02-035 -
Arsenic ND ND NA NA NA NA 0.51 16 ND ND
Bagium NA NA NA NA 94 26 ND ND
Beryllium NA NA NA NA 0.18 0.18 ND .
Cadmium NA NA NA NA 0.73 , 83
NA NA NA NA 36 '

Copper NA NA NA NA 37 34 ND
Jiead NA NA NA NA 43 e 1
[Macg 47 NA NA NA NA
fvercury ND NA NA NA NA 0.06 031 ND ' ND

ickel ND o NA NA NA NA 66 . 76 o
Vanadium 18.4 10 NA NA Na NA 68 93 72 58 s 14.7
7inc ND 18 NA NA NA NA 77 : 20.1 3 12 :

- NOTES:"

Shaded area indicates inorganic which excoeded a MCL and/or NCWQS in groundwater sample.
J - Value is estimated.
JB - Value is estimated below the CRDL, but grester than the IDL.

NA - No available wells to compare OR compound was not analyzed.
ND - Not detectod.

NCWQS - North Carolina Water Quality Standard

MCL - Maximum Contaminant Level

(1) - Secondary MCL

TABLES.XLS/Page 20f4
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TABLE §

COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN "CLEAN" AND "CONTAMINATED" WELLS

MCB, CAMP LEJEUNE, NORTH CAROLINA

. Site 48 Site 63 Stte 65 Site 69 Site 78 Site 82
"Clean” “Contaminated" "Clean” "Contaminated" *Clean” “Contaminated” | *Clean” *Contaminated® | *Clean” | "Contaminsted® | "Clean® | “Contaminated"
Units] __ mp/kg mp/ky —mp/g mg/kg mp/kg me/kg my/kg mg/kg mpfce mpfkg mgfkg mefcy
Well Number]  48-GW01 48-GW03 63MWO03 63IMWO02 65SMWO03 65SMW02 €9-CW11 §9-GW03 T8GW34 78GW24-1 6GW28 82MW3
Soll Sample Number] 48-GW1A-01 48-C3-03 63-MW03-04 63-MW02-06 65-MW03-11 65-MW02-06 69-GW11-04 | 69-CSA-SB23-00 | 78-GW34 78-B903-SB03 6-GW28-09 6-GW27D-06
evveer r—— o
Arsenic 13 0771 ND ND ND 0.68 0.63 ND i w Z “’? 0.31 15.9
Barium 21.1 15 ND ND 3.4 6.8 3.6 3 ND ND ND
Beryllium 0.2 0.19 ND ND ND 0.3 0.28 ND ND ND
Cadmium 1.4 1.8F ND ND NA NA 0.56 0.52 ND ND ND ND
e o
[Chromium 18.2 18.6 7.7 6.8 18.8 % 9 2.6
[Copper 3.5 3.8 ND ND 1.5 3.1 38 3.3 34B ND
Lead 323 14.3 4.2 43 457 2.7
Mangancse 7 4.9 3.5 6.9 4 S5 ND ND
lMetmry ND ND ND ND NA NA 0.06 0,08 ND ND ND ND
2.2 1.97] ND ND ND ND 3.2 3 ND ND ND
Vanadium 283 2087 ND ND 4.4 3 4.4 3.6 18.7 19.2 ND ND
ND ND ND ND 2.7 32 19 ND ND
NOTES:
Shaded area indi ic which ded 2 MCL, and/or NCWQS in groundwater sample,
J « Value is estimated.
JB - Value is estimated below the CRDL, but greater than the IDL. R
NA - No available wells to compare OR compouid was not snalyzed
ND - Not detected.
NCWQS - North Carolina Water Quality Standard
MCL - Maximum Contaminant Level
(1) - Secondary MCL

TABLES.XLS/ Page 3of 4
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COMPARISON OF INORGANIC SUBSURFACE SOIL CONCENTRATIONS IN "CLEAN" AND "CONTAMINATED" WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA

- TABLE§

ABC Cleaners Offstte Property #1 Offsite Property #2
#Clean” | "Contaminsted” | "Clean” | "Contaminated” § "Clean" | "Contaminated”
Units) mgkg | mphkg | mpke mg/kg mg/kg me/ke
Well Number|  ~ - - v - - -
Sofl Sample Number, - - - - - -
Arsenic NA NA NA NA NA NA
Barium NA NA NA NA NA NA
Beryilium NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA
(Chromium NA NA NA NA NA NA
Copper NA NA NA NA NA NA
Lead NA NA NA NA NA NA
|Manganes NA NA NA NA NA NA
lMemuty NA NA NA NA NA NA
[Nickel NA NA NA NA NA NA
Vanad NA NA NA NA NA NA
NA NA NA NA NA NA
NOTES:

Shaded area indicates inorganic which exceeded 8 MCL and/or NCWQS in groundwater sample.

3« Value is estimated.

JB - Value is estimated below the CRDL, bast greater than the IDL.

NA - No available wells to

1

ND - Not detected.

k2

OR compound was not

NCWQS « North Carolina Water Quality Standard
MCL - Maximum Contaminant Level

(1) - Secondary MCL

7

TABLES.XLS/ Page 4of &



TABLE 6
TOTAL METALS BY SITE
DEEP MONITORING WELLS
MCB, CAMP LEJEUNE, NORTH CAROLINA
ABC Base
Sitel Stte2 Site 6 Site 7 Site 9 Site 21 Site 24 | Site28 Site 30 Site 41 Site 43 Site 44 | Site 48 | Site 63 Site 65 Stte 69 Site 78 Site 82 Cleaners Supply Wells (1)
Arsenic ND ND ND I T 22.96 4 4L L 4 22-35 | 2.1183 ND ND- 14 ND
Barium 1420 ND ND 4 1L L 22.6-186 4 1L 4L 1 423-580 | ND-347 ND 4.36 ND
Beryllium ND ND ND 4 L L 3.2 4+ 4 41 L 0.80-089 | ND ND NA NA
Cadmium 2 ND ND 2 ND 2 2 4 42-4.7 a - 2 L & 32 ND-21 ND NA ND
2 = 212 1213 =R S T R - R
Chromium S 16 ND B ND e legleleglswsl gl le el m _fs3:27] w0 ND ND-32 ND
Copper o ND ND &, ND g | ol al = 239 alslal sl s 163 ND ND ND-41 ND - 130
Lead g ND ND 8 ND g ] s 8 1.0-111 2 2 8 g L 3.1-6.8 ND ND ND- 10 ND- 16
a A aladlala o | 21 A 12 1LA LA . .
Manganese ) ND ND-33.8 ° ND o o ° e 69101 o ° ° ° © | 537-114 | ND-s91 | ND-2L. ND-45 10-120
B = ND ND # ND = 1 ~ 4 L ~ 0.15-0.17 N ~ A ~ 1 = 0.16-0.17 | ND-03 ND NA ND
[Nickel ND ND ND N O T 312 L L L 4 28.8 ND ND ND- i4 NA
Vanadium ND ND ND N T T 20.4-49.8 1 L 4 L 20.4 ND-24] ND ND-15 NA
Zinc ND ND ND 17.8-838 311-487 | ND-181J| * ND $8.390 ND-120
NOTES:
J - Value is estimated..
NA - Not analyzed.
ND - Not detected.

(1) - Range is based on 67 supply wells located throughout MCB, Camp Lejeune, NC.

TABLESXLS /Prgelof |
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TABLE 7
- SUMMARY OF FIELD PARAMETERS IN
SHALLOW, DEEP, AND SUPPLY WELLS
MCB; CAMP LEJEUNE, NORTH CAROLINA

Shallow Wells - Deep Wells Supply Wells
Average Average Average
Range (1) Maximum Range (2) Maximum Range (3) Maximum
fPH (standard units) 4.5-7.28 6.08 7.52-11.34 8.88 6.91-7.45 7.32
Specific
Conductivity 40 - 580 267 149525 350 212-511 353
(micromhos/cm)

(1) - Based on data from 11 sites.
(2) - Based on data from 6 sites.
(3) - Based on data from 9 supply wells.

TABLE7.XLS /Page  of |
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IN NOV. 8, 1644 AER{AL PHQTO.

—~GROUNDWATER SAMPLE STATIONS
SHOWN WITHOUT CONCENTRATIONS
INDICATES LEVELS BELOW APPLICABL
STANDARDS. SEE TABLES IN TEXT.

LEAD

JOTAL
CHROMIUM (S)
FAL
MANGANESE' (S)

MANGANESE (S)

BOUND 1

‘ JOTAL
MANGANESE (S)

. IMANGANESE (S)

79.0

65.0

N

N ¢

ROUND 2 -

TOTAL

MANGANESE (S)

MANGANESE (S)

140 |

156

2GW1
>
(F)
(s)
(FAL)

NA

LEGEND .

GROUNDWATER WELL

EXCEEDS FEDERAL STANDARD
EXCEEDS STATE STANDARD
FEDERAL ACTION LEVEL

APFROXIMATE LOCATION OF
FORMER RAILROAD SIDING
IDENTIFIED ON FEB. 10, 1962
AERIAL PHOTO.

2GW6

——

X
ROUND 1
JOTAL
MANGANESE (S) 72.0
FILTERED
ND
—— —— - ~— _~
——— A— So— —— —
—~ : - ~
o~ —_ :
2GW7
"ROUND 1
JOTAL
BARIUM (S) 1420
- EILTERED
- | BARIUM (S) 1400
q> 2GW3D
) ZGW3
\ Bomz_t
MANGANESE (s) 53.0
2Gwe
SR l
RQUND_2
JOTAL
MANGANESE (S) 415
MANGANESE (S) 402

1 inch = 80 ft.

26W9
BQ_U.ND_‘L BQUND_2
JOTAL
CHROMIUM (se 75 BERYLLIUM g 7.0
MANGANESE (S 290 [—{CHROMIUM 83
LEAD (FAL) 27.2J LEAD - (FAL 23.6
MANGANESE " (S) 747
MANGANESE (S) 129 EIJ.I)EREQ
|BERYLLIUM (F 5.0 4
MANGANESE((S) 676 ROUND 2 ~
TOTAL /
MANGANESE (S) 92
JOTAL JOTAL
NA - NA (ot
EILTERED EILTERED
NA ~ NA
W 26W2
ROUND 1
JOTAL
BERYLLIUM (F) 1, oe
CADMIUM (F/S
MANGANESE ' (S 55 o
LEAD (FAL) 15.54
D .
MANGANESE (S) 51.0 S673
RAW WATER
\ RESERVOIR
: 712
\ .

AN

Baker Environmental, k.

NOT DETECTED ABOVE APPLICABLE STANDARDS

NOT ANALYZED
ESTIMATED CONCENTRATIONS

CONCENTRATIONS EXPRESSED IN ug/I(ppb
SOURCE: LANTDIV, FEB. 1992 9/(”)

FIGURE 2

|PosITIVE DETECTIONS ABOVE APPLICABLE FEDERAL
AND STATE STANDARDS FOR TOTAL AND FILTERED
INORGANIC ANALYTES IN GROUNDWATER

SITE 2

REMEDIAL INVESTIGATION CTO~0174
MARINE CORPS BASE, CAMP LEJEUNE
~ NORTH ‘CAROLINA
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REMEDIAL INVESTIGATION CTO-0177
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NORTH CAROLINA
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Appendix A
Data Summary Tables
‘for Sites 2 and 78




OPERABLE UNIT NO. 1 - SITES 21, 24,78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
MINIMUM MAXIMUM MINIMUM MAXIMUM LOCATION OF FREQUENCY
NONDETECTED NONDETECTED DETECTED DETECTED MAXIMUM OF .-
UG/L UG/L UG/L UG/L DETECTED DETECTIO&
ALUMINUM NA NA 687 542000 J 78-GW06-01 59159
ANTIMONY 3u 20U 3B 169 J 78-GW02-01 7133
ARSENIC 2U wou 237 405 J 78-GW02-01 44 / 48
BARIUM NA NA 17B 1250 78-GW07-01 59 159
BERYLLIUM 1U 4U 1B 19 24-GW02-01 521759
CADMIUM 5U 25U N 21 78-GW04-3-01 975
CALCIUM NA NA 2420 B 642000 78-GW04-1-01 59159
" CHROMIUM 1ovu 50U 10 8587 78-GW06-01 46 1 59
COBALT 8U 8u 8B 170 78-GW22-2-01 25 159
COPPER 20 2U 3B 699 78-GW39-01 58 /59
IRON NA NA 2B 523000 78-GW04-3-01 59 /59
LEAD 18U 49 U 29B 2000 J 21-GW0B-01 50 /59
MAGNESIUM NA NA 88 B 37100 24-GW03-01 59 /59
MANGANESE 2U 2U 2B 74 78-GW24-1-01 57159
MERCURY 02U 02U 0237 32 24-GW06-01 24 / 52
NICKEL 20U 200 20 B 234 78-GW22-2-01 31/59
POTASSIUM NA NA 982 B 67300 78-GW32-3-01 59 /159
SELENIUM 1U su 117 99517 78-GW32-2-01 41 / 54
SILVER 3u 15U 53 57 78-GW09-3-01 1759
SODIUM NA NA 2450 B 42500 78-GW32-3-01 59 /59
THALLIUM 1U 11U 1B 7317 78-GW32-2-01 16 / 59
VANADIUM 4U 4U 47 1760 78-GW08-01 5517359
ZINC 6U 6U 617 967 J 78-GW22-2-01 57159
CYANIDE 10 U 10U ND ND ND 0 /54
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OPERABLE UNIT NO. 1 - SITES 21, 24,78

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS

GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

q)

TAL METALS AND CYANIDE
SAMPLE NO. 21-GWo1-01 21-GW02-01 21-GW03-01 21-GW04-01 21-GWO0A-01 21-GW0B-01
. UNITS UG/L UG/L UG/L UG/L UG/ UGL
ALUMINUM 4910 § 319000 J 4820 ) 20100 J 16900 J 118000 J
ANTIMONY AV 70 70 70 7R 7U
ARSENIC ' 15 10 2U 1.8 4521 304
BARIUM ' 32B 647 51B 119B 100 B 386
BERYLLIUM 1B 5 1B 1B 1B 6
CADMIUM 5U 10y 5U 5U 5U 10U
CALCIUM 63000 J 24100 J 6130 J 21700 J 23800 6250 J
CHROMIUM 10 Us 348 ) wu 337 213 1923
COBALT 8U 188 suU 108 8U 368
COPPER 4B 79 7B 28 24 B 38
IRON 9920 1 122000 J 13400 J 24900 J 38900 J 72900 J
LEAD 1.8 U1 2147 49Ul 333 29 2000 J
MAGNESIUM 5070 15400 4550 B 5490 4850 B 11600
MANGANESE 6417 1793 1341 1937 59 276 §
MERCURY 02R 2417 02R 02R ‘02U 02R
NICKEL 20U 86 20U 20U 200 60
POTASSIUM 2390 B 10500 2240 B 3800 B 2360 B 9520
SELENIUM 1y 1J 1vU 1U 1us 373
SILVER v 3U 3vU 3U 3ul U
SODIUM 15700 12600 7950 14400 12600 14400
THALLIUM 1U 1us 1vU 1u1 1w 1vu
VANADIUM 30B 281 11B 2B 48 B 243
ZINC 651 136 271 573 413 1751
CYANIDE 10U 10U 10U 10U 10U 10U
Page2 of 11 GWMP.XLS
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OPERABLE UNIT NO. 1 - SITES 21, 24, 78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177

. MCB CAMP LEJEUNE, NORTH CAROLINA
’ TAL METALS AND CYANIDE

SAMPLE NO. 21-GW0C-01 24-GW01-01 24-GW02-01 24-GW03-01 24-GW04-01 24-GW06-01
UNITS UG/ UGL UGL UG/ UGL UG/L
ALUMINUM 209000 J 262000 93700 50200 58900 19800
ANTIMONY . . 1U ; 3u 3w 3U 46B 35B
ARSENIC ' 101 : wou 23] 47) 116 1017
BARIUM 467 380 1120 480 290 159 B
BERYLLIUM 8 3B 19 s 2B 9
CADMIUM L A 5U 12 : 5U 5U 5
CALCIUM 35200 J 41208 2420 B 124000 65600 151000
CHROMIUM 2917 296 316 110 153 78
COBALT 60 sU 41 B 66 8U 35B
COPPER 84 49 52 2B 31 15B
IRON 106000 § 58600 395000 16300 70500 69500
LEAD 92517 89 17.9 216 2.6 14
MAGNESIUM 16300 12200 7240 37100 7690 4320 B
MANGANESE 27131 17 518 393 66 431
MERCURY 02371 _n 26 02U 02U 32
NICKEL 123 8B 140 85 20U 93
POTASSIUM 11800 12000 7550 15400 6130 3370 B
SELENIUM 43B 1317 117 1621 4373 11U
SILVER . 3u 3u 15U 3U 3U 3Ul
SODIUM 15200 6030 11600 19200 5230 7280
THALLIUM 1U 1U 1U 24B 1U 1B
VANADIUM 419 304 408 ‘ 92 202 83
ZINC 4877 118 461 650 80 489
10U

CYANIDE

.MP.XLS
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OPERABLE UNIT&! - SITES 21,24,78

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS

GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

()

TAL METALS AND CYANIDE
SAMPLE NO. 24-GW07-01 24-GW08-01 24-GW09-01 24-GW10-01 78-GW02-01 78-GW03-01
UNITS UG/L UG/L UG/L UG/L UG/L UG/L
ALUMINUM 36000 61100 12800 23300 29200 J 23900 J
ANTIMONY 3U 3u 33B 578 1697 3857
ARSENIC ‘ 3.7) 8J 433 251 405 J 511
BARIUM ' $5B 112B 164 B 598 109B 36B
BERYLLIUM 1B 2B 1B 1U 12 2B
CADMIUM 5U 5U SU 5U 8 5U
CALCIUM 4960 B 27000 9530 3820B 37000 32900
CHROMIUM 37 85 19 21 187 - 10 UJ
COBALT sU $uU 11B 8U sU 8U
COPPER 198 24 B 11B 13B 208 $B
IRON 13700 27500 13100 7010 427000 J 5020 J
LEAD 1.4 23.8 5.1 73 19.6 34
MAGNESIUM 2670 B 5050 7630 1760 B 3650 B 2210 B
MANGANESE 39 47 180 29 141 27
MERCURY 02U 02U 02U 02U 02U 02U
NICKEL 20U 20U 20U 20U 20U 200
POTASSIUM 3870 B 5580 4280 B 2620 B 2770 B 13208
SELENIUM 2117 1973 261 1u 19.8J 24
SILVER 3u 3u 3w 3U) 15 U1 3w
SODIUM 6520 6550 6010 6650 5120 4270 B
THALLIUM 1U 1U 1u 1vU 1us 1ul
VANADIUM 64 129 2B 34B 1660 50
ZINC 41 47 50 20 581 - 127
CYANIDE 10U 10U 10U 10U 10U 10U
. Pageq of 11 GWMP.XLS
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OPERABLE UNIT NO. 1 - SITES 21,24, 78

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY

REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 78-GW04-1-01 78-GW04-2:01 78-GW04-3-01 78-GW05-01 78-GW06-01 78-GW07-01
UNITS UG/L UG/ UGIL - UG/ UG UG
ALUMINUM 297000 J 286 115B 23000 J 542000 J 207000 3
ANTIMONY . 7R 7R 7R 7U 77U 77U
ARSENIC . . 1867 2R uss 527 6B 162
BARIUM 728 519 547 54 B 1200 1250
BERYLLIUM 19 iB 1B 2B 9 5
CADMIUM "o 5U 2t suU 5U 5U
CALCIUM " 642000 170000 105000 90200 J 7180 J 18700 J
CHROMIUM 496 ) 1ovu 50U 173 8583 400 J
COBALT 28 B sU 8U s8U 11B 20B
COPPER 87 4B 7B gB 127 53
IRON 267000 J 2B 523000 14900 J 142000 J 96700 J
LEAD "126 2U 2U 13.11 155 1 6151
MAGNESIUM 25500 88 B 32108 12700 24000 20000
MANGANESE 703 51 591 1613 184 1 135)
MERCURY 0.75 02U 0.3 02R 111 0447
NICKEL 136 20B 20U 20U 86 54
POTASSIUM 18800 21800 11300 47708 25600 13200
SELENIUM’ 93 IR IR 64 558 91
SILVER 6 Ul 3U 15U 3U 3U 3U
SODIUM 8870 11500 9290 23900 5090 9260
THALLIUM 123 1u 1U 1u 1B 1ul
VANADIUM 591 4w 247 288 811 406
ZINC 3733 73 797 32) 237 158 7
0u 0u 10U 0y 10U 10U

CYANIDE

Pag. 11
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OPERABLE UNIT NO. 1 - SITES 21, 24,78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 78-GW08-01 78-GW09-2-01 78-GW09-3-01 78-GW10-01 78-GW11-01 78-GW12-:01
UNITS UGL UGL UGL UG/L UG/L UGL
ALUMINUM 483000 J 683 2710 J 404000 J 332000 108000 J
ANTIMONY . 70 7R TR 7R 7R TR
ARSENIC ‘ " 605 2R 2R 4317 10R 9613
BARIUM T 218 4B 582 631 155 B
BERYLLIUM 9. 1U 1B 8 5 2B
CADMIUM 25U 5U 5U 10v 25U 0y
CALCIUM 28200 J 114000 99100 54400 9130 31200
CHROMIUM 417 ous 10Ul 3623 412 1143
COBALT 298 8U 8UuU 31B 8U sU
COPPER 86 4B 4B 91 84 30
IRON 138000 J 95513 993 157000 J 120000 26400 §
LEAD 1313 2U 20U 257 195 35.5
MAGNESIUM 18500 2550 B 249 B 17400 15400 7220
MANGANESE 213 19 2U 326 174 47
MERCURY 137 02U 02U LS 0.75 02U
NICKEL . 89 20U 20U 108 79 20U
POTASSIUM 14700 1220 B 7820 15800 13000 6090
SELENIUM- 253 1w 1w 187 123 3617
SILVER 3U 308 53 3Ul 3U 3UJ
SODIUM 4710 B 5820 7280 3340 B 3490 B 5420
THALLIUM - 131 1us 1w tul 1U w
VANADIUM 1700 4U 9B 499 526 145
ZINC 200 3 17 181 1 2171 1203 641
CYANIDE 10U 10vu 10U 10U 10U 10U
/
Page 6 of 11 GWMP.XLS




OPERABLE UNIT NO. 1 - SITES 21, 24, 78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY

REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO, 78-GW13-01 78-GW14-01 78-GW15-01 78-GW16-01 78-GW17-1-01 78-GW17-2-01
UNITS UGL UG/L UG UG/L UG/ UG/L
ALUMINUM 61800 J 103000 J - 205000 J 341000 J 168000 J 5411
ANTIMONY 77U 7R 7R 7R TR 7R
ARSENIC ‘ 383 1847 4R 197 1167 2R
BARIUM ' 236 321 469 511 261 578
BERYLLIUM ..3B 1B 4B 6 4B 1B
CADMIUM 5U° 10U 5U 5U v 5U
CALCIUM 4040 ) 5300 29100 62700 86900 144000
CHROMIUM 227 131 2153 3537 200 3 10 Ul
COBALT 208 su 9B 13B 9B 38U
COPPER 18B 33 49 80 40 sB
IRON 61800 § 49600 J 43300 J 80900 § 48700 J 21207
LEAD 2647 63 53 224 81 59
MAGNESIUM 11800 10600 13400 10800 9940 2570 B
MANGANESE 571 68 115 150 96 33
MERCURY 037 038 02U 038 02U 02U
NICKEL 40 348 9B 61 08B 20U
POTASSIUM 8210 6460 12000 14000 11600 1630 B
SELENIUM . 478 1241 217 14513 sul 11U
SILVER 3U 3y 3w 3w 3U) 3
SODIUM 15000 15400 6410 4120 B 3180 B 9480
THALLIUM 1u 11U 13 1413 1) 1u
VANADIUM 158 122 248 n 289 4U
ZINC © 967 51) 116 ] 1573 98] 66Ul
10U 10U 10U 10U 10U 10U

CYANIDE

‘MP.XLS




OPERABLE UNIT !! 1.SITES 21, 24,78

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS

GROUNDWATER DATA AND FREQUENCY SUMMARY"
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

¢ )

TAL METALS AND CYANIDE
SAMPLE NO, 78-GW19-01 78-GW20-01 78-GW21-01 78-GW22:01 78-GW22-1-01 78-GW22-2-01
UNITS © UGL UG/L UG/L UGL UGL UGL
ALUMINUM ‘ 4110 J 149000 J 23800 J 78900 J 257000 190000 J
ANTIMONY ‘ " IR 7U 7U 141 TR 7u
ARSENIC ) 31l 30.3 631 107 59.51 75.6
BARIUM 101 B 430 382 107B 411 471
BERYLLIUM 1B 4B 2B 1B 4B 12
CADMIUM 5U 5U 5U 10vu 25U 6
CALCIUM 3700 B 5450 J 32900 J 90100 44500 118000 §
CHROMIUM 101 2313 2273 837J 238 389J
- COBALT su 5B 108 sU s$uU 170
COPPER 3B 61 1B 34 54 92
IRON .8500 5 101000 J 26400 J 27600 J 62300 140000 J
LEAD 83 1193 19.13 372 272 3607
MAGNESIUM 5740 13100 9110 5500 12000 13000
MANGANESE 26 93} 857 70 . 158 348
MERCURY 02U 0377 02R 0.3 0.45 02R
NICKEL 20U 75 20U 218 99 234
POTASSIUM 2130 B 9100 4100 B 6180 12000 10200
SELENIUM ™ 1us 42B 1L1B 427 751 45
SILVER 3y 3U . 3u 3w 3U 3U
SODIUM 24000 11900 9480 12100 9910 8230
THALLIUM 1U3 13B 1U 173 1U 3B
VANADIUM 9B 236 86 114 269 547
ZINC 61 250 3 108 J 507 150 J 9671
CYANIDE 0u 10U 10U 10U 10U 10U
Page 8 of 11 GWMP.XLS




) OPERABLE UNIT NO. 1 - SITES 21, 24, 78
. SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY

REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 78-GW23-01 78-GW24-1-01 78-GW24-2-01 78-GW24-3-01 78-GW25-01 78-GW29-01
v UNITS UG/L UG/L UG/L UG/L UG/L UGIL
ALUMINUM 111000 J 160000 1340 304 101000 § 78800 J
ANTIMONY . 7R 7R 7R 7R 7R 7R
ARSENIC . 763 1003 2R 2R 1147 191
BARIUM 230 396 34B 17B 119B 1070
BERYLLIUM 2B 7 . 1B 1U 2B 12
CADMIUM 5U s5U s 5 5U sU
CALCIUM 10800 34400 107000 73400 37800 41600
CHROMIUM 101 J 264 10 v 821 2521
COBALT 8B 398 88U 8y 83U 17B
COPPER 25 7 6B 5B 2 34
IRON 30800 J 159000 2320 2370 26300 J 125000 J
LEAD 50 152 33 29B 30.5 25.5
MAGNESIUM 7110 11600 1740 B 1500 B 4500 B 21900
MANGANESE 87 714 21 41 33 341
MERCURY 0.3 0.75 . 02U 02U 02U 02U
NICKEL 42 91 20U 20U 20U 125
POTASSIUM 5450 9090 . 1050 B 982 B 4950 B 11600
SELENIUM- 44 1761 1R 1R 161 251
SILVER 3w 3U 3U 3U 3w 3yl
SODIUM . 7450 10800 8350 7050 16400 21200
THALLIUM 1773 158 1U tu 133 1ur
VANADIUM 108 436 41 4U3 144 183
ZINC 611 2013 17 163 34 330 J
CYANIDE U 10U 10U 10U 10U 10U

Pn. 1
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OPERABLE UNIT !! 1-SITES 21,24,78

SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

O

TAL METALS AND CYANIDE
SAMPLENO.,  78-GW31-2-01 78-GW31-3-01 78-GW32-2-01 78-GW32-3-01 78-GW33-01 78-GW34-01
UNITS UG UGL UGL UG/ UG/ UG/L
ALUMINUM 110 B 1200 112000 J 539 78200 6870
ANTIMONY R 7R 7R 7R " 3u 3U
ARSENIC ‘ 2R 2R ' 216 2R 5613 4413
BARIUM ' 17B 415 476 2B 162 B 113 B
BERYLLIUM 1B 1B 10 1B 1B 1u
CADMIUM sU 5U 10 5U 5U 5U
CALCIUM “77600 308000 94600 5440 64800 10400
- CHROMIUM .BU 21 2151 10U 65 10U
COBALT 8U sU 84 3$U 38U 8 U
COPPER 3B 5B , 87 2U 208 1B
IRON 280 7B 98500 J 1123 14900 7250
LEAD 2U 20 146 2U 18.1 5.5
MAGNESIUM 2200 B "151B 13700 319B 7290 2880 B
MANGANESE 3B 2B 328 2U 86 9%
MERCURY 03 02U 0.3 02U 02U 02U
NICKEL 200 . 20U 166 20U 2B 20U
POTASSIUM 1640 B 61600 8460 67300 6900 2620 B
SELENIUM " IR 191 99.5J 1Us 1281 1 Ul
SILVER 3U 3U 3ul 30 3U 3y
SODIUM 10400 26100 7510 42500 7030 4070 B
THALLIUM 1U 1w 131 131 1U 1u
VANADIUM 47 1017 462 5B 74 15B
ZINC 237 107 826 6w 37 59
CYANIDE 10U 10U 10U 10U 10U 10U
Page 10 of 11 GWMP.XLS
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OPERABLE UNIT NO. 1 - SITES 21,24, 78
SHALLOW, INTERMEDIATE AND DEEP MONITORING WELLS
GROUNDWATER DATA AND FREQUENCY SUMMARY
REMEDIAL INVESTIGATION CTO - 19177
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
SAMPLE NO. 78-GW35-01 78-GW36-01 78-GW37-01 78-GW38.01 78-GW39-01
. UNITS A UG/L UGHL UGL UG/ UGL
ALUMINUM _ 47100 120000 73500 102000 60000
ANTIMONY ' 3U 20U 3U 20U 20U
ARSENIC ' 2w 3.1 43 33617 4U
BARIUM . 261 - 152B 123B 420 256
BERYLLIUM 1B ' 20U 2B 4U 1U
CADMIUM 5U 5U . 5U 25U 5y
CALCIUM 7480 35400 ) 10100 62200 16800
CHROMIUM 55 111 65 201 60
COBALT 8U $U 8U 8U 10B
COPPER 15B 29 2B 110 699
IRON 11800 21200 18800 67500 28800
LEAD 13.2 302 21.8 412 186
MAGNESIUM . 5680 5740 4600 B 17500 14300
MANGANESE 57 62 62 106 T84
MERCURY 02U 0.3 02U 02U 0.52
NICKEL 20U 24B 20U 2B 2B
POTASSIUM 6150 5820 5990 8180 3840 B
SELENIUM 351 173 11J 1317 433
SILVER . 3w 3y 3 3l 3Ul
SODIUM 10300 2450 B 7270 10300 19500
THALLIUM .. 11U 1U 1U 1u 1u
VANADIUM 59 _ o8 106 235 67
ZINC 30 57 58 134 138
CYANIDE 10U 10U 10U 10U 10U

Pa,.r 1

.MP.XLS



) o oy D

OPERABLE UNIT NO. 5 - SITE 2
SHALLOW AND DEEP MONITORING WELLS
GROUNDWATER STATISTICAL SUMMARY

REMEDIAL INVESTIGATION CTO - 19174
MCB CAMP LEJEUNE, NORTH CAROLINA

TAL METALS AND CYANIDE
: SAMPLE NO. 2-GW01-01 2-GW02-01 2-GW03-01 2-GW03DW-01 2-GW04-01 2-GW05-01
o UNITS UGL' UGL UGL UGL UGL
ALUMINUM 36000 5200 269 16800 4050
ANTIMONY 10U 10U sU 10U 10U
ARSENIC 212 258 1us 2.6 22B
BARIUM 52B 46B 1420 95B 100 B
BERYLLIUM 1B 05U 05U 2B 05U
CADMIUM 7 25U 25U 25U 25U
CALCIUM 23700 8460 450000 11100 21000
CHROMIUM 18 11 16 sU sU
COBALT 108 4U 4U 4U 4U
COPPER . 10B 4B 8B SB 3B
IRON 10300 7190 127 28100 12700
LEAD V1551 351 L1us 273 0.5 UJ
MAGNESIUM 5060 1600 B 75 B 1920 B 4800 B
MANGANESE 1] 21 2U 21 46
MERCURY 01U 01U 01U 01U 01U
.. NICKEL 0u 10U 10U 10vu 10U
' POTASSIUM 2560 B 1030 B 187000 1210 B 2130 B
SELENIUM 42B 05U 05U 05U 05U
SILVER 15U 15U 15U 15U 15U
SODIUM 4040 B 5490 103000 5560 10100
THALLIUM- 05U 05U 0.5 UJ 05U 05U
VANADIUM 72 10B 2U 89 9B
ZINC 146 13B 9B 16B 6B
" sy 5U 5U sU 5U

"CYANIDB

{GW1.XLS
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OPERABLE UNIT NO. 5- SITE 2
SHALLOW AND DEEP MONITORING WELLS
GROUNDWATER STATISTICAL SUMMARY

REMEDIAL INVESTIGATION CTO - 19174
MCB CAMP LEJEUNE, NORTH CAROLINA

TAI, METALS AND CYANIDE
SAMPLE NO. 2-GW06-01 2-GW07-01 2-GW08-01 2-GW09-01
: UNITS UGL UG/ UGL UGL
ALUMINUM 13600 8550 6380 56300
ANTIMONY 10U 100U 505 10U
ARSENIC 54B 518 92B 129
BARIUM 173 B 98B 98 B 328
BERYLLIUM 05U 05U 05U 3B
CADMIUM 25U 25U 25U 25U
CALCIUM 7940 9350 5710 22100
CHROMIUM 15 15 5U 75
COBALT 12B 4U 4U 108
COPPER $B 7B éB 25
IRON 11700 12500 9150 42000
LEAD 671 837 18 US 2733
MAGNESIUM 4120 B 36208 2020.B 0980,
MANGANESE %s 7 53 260,
MERCURY 01U 01U 01U 01U
NICKEL (R4] 10U 10U 25B
POTASSIUM 2570 B 1940 B 1550 B 6610
SELENIUM 05U 05U 05U 05U
SILVER 150 , 15U 15U 15U
SODIUM 21900 8180 11800 18300
THALLIUM 05U 05U 05U 05U
VANADIUM 15B 18B 12B 86
ZINC 26 2 21 103
CYANIDE sU 5U 5U 5U

ZMGWLXLS



OPERABLE UNIT NO. 5-SITE 2
SHALLOW AND DEEP MONITORING WELLS
GROUNDWATER STATISTICAL SUMMARY

REMEDIAL INVESTIGATION CTO - 19174
MCB CAMP LEJEUNE, NORTH CAROLINA

DISSOLVED METALS

SAMPLE NO. 2-GW01D-01 2-GW02D-01 2-GW03D-01 2-GW03DWD-01 2-GW04D-01 2-GW05SD-01

UNITS UG UG UGL UG/L UGL

ALUMINUM 1930 66 B 89 B 6B 1990
ANTIMONY 10U . 10U 35Uy 10U 10U
ARSENIC 22B 1vU 1y 61B 1U
BARIUM 2B 25 B 1400 64B 98B
BERYLLIUM 1B 0.5U 05U 05U 1B
CADMIUM 25U 25U 25U 25U 25U
CALCIUM 24400 7100 441000 11300 21800
CHROMIUM 5U 5U 11 5U SU
COBALT 4U 4U 4U 4U iU
COPPER 4B 2B 6B 9B 4B
IRON 2560 2170 10u 2720 7400
LEAD 217 0.5 UJ 05U 0.5 UJ 0.5UJ
MAGNESIUM 5220 1030 B 2%B ‘ 1840 B 4900 B
MANGANESE 51 450U 1V 17 46
MERCURY 01U 01U 01U 01U 01U
NICKEL 10U 10U 10U 10U 10U
POTASSIUM 2140 B 539 B 188000 1130 B 2170 B
SELENIUM 05U 05U 05U 05U 05U
SILVER L5U 15U 15U 150 15U
SODIUM 3590 B 5400 103000 5710 9970
THALLIUM 05U 05U 05U 05U 05U
VANADIUM 2U 2U 2U 2U 2U
ZINC 28 3U 3U $B 9B
CYANIDE

N Yre



OPERABLE UnIT NO. § - SITE 2

SHALLOW AND DEEP MONITORING WELLS
GROUNDWATER STATISTICAL SUMMARY
REMEDIAL INVESTIGATION CTO - 19174
MCB CAMP LEJEUNE, NORTH CAROLINA

DISSOLVED METALS
SAMPLE NO. 2-GWO06D-01 . 2-GWOTD-01 2-GW08D-01 2-GW09D-01
UNITS UGIL UGHL - UGIL UGL

ALUMINUM 149 B 438 9B 1230
ANTIMONY 100 10U 35U 10U
ARSENIC ‘ 29B 1vU 718 1U
BARIUM 126 B 498 62B 149 B
BERYLLIUM 05U 05U 05U 1B
CADMIUM 25U 25U 25U 25U
CALCIUM 8080 9590 5800 20800
CHROMIUM 5U 5U 5U 10
COBALT 108 8B 4U 14B
COPPER 2B 5B 4B 5B
IRON 7070 4660 6180 7040
LEAD 0.5 U3 0.5 UJ 0.5 U1 05Uy
MAGNESIUM 3610 B 3060 B 1730 B 6890
MANGANESE 65 48 40 129
MERCURY 01U 01U 01U 01U
NICKEL 10U (R 10U 10U
POTASSIUM 1970 B 1490 B 1150 B 2790
SELENIUM 05U 05U 05U 05U
SILVER 15U 15U 15U 15U
SODIUM 22600 8720 12100 17200
THALLIUM 05U 05U 05U 05U
VANADIUM 2U 2V 2uU 20
ZINC 12B 13B 198 35
CYANIDE

2MGWIDXLS



SURFACE WATER




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

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

Sample ID:

6-BHO1-SW-06B

1210
17.2
3
13.4
0.3
19
612
3.6
2
3.2
10
958
1
588
6.5
0.04
79
117
5

2
4680

1.8
4.5

Concentrations presented in micrograms per liter (UG/L)

u

c '«

uJ

ccuw

uJ

c

cwwCc

uJ
uJ

u

uJ
w

BASE BACKGROUND

SURFACE WATER

MCB, CAMP LEJEUNE, NORTH CAROLINA

6-BHO1-SW-06M

1230
14
3
14
0.3
26
600
36
2

3
10
818

612
6.2
0.05
79
146

4850

1.8
4.9

TAL INORGANICS

6-BH02-SW-06M

868
14

3
251
0.3
1.9
16100

W
aE &«

10
921

1010
14
0.04

cwaocadwa

4 UJ

cca®ga

6-WC01-SW-06B

1350
14

3

16
0.3
19
3640
3.6
2

1.9
10
1050
23
632

0.04

79

376

3930

3.3
8.7

uJ

waad

u

ccc

o]

Ul

uJ

u
ur

¥ cw

6-WC01-SW-06M

1220
14

3
16.2
03
1.9
3670
3.6
2

1.9
10
941
1.9
639
89
0.04
7.9
341

3980

1.9
76

6-WC02-SW-06B
633
U 162 UI
uJ 2 U
iB 193 B
19 03 U
U 19 U
B 9990
us 36 U
U 2 U
U 19 U
U 10 U7
844
B 12 B
B 1110 B
u 88 B
U 0.07 U
us 79 U
B 604 B
u s U
ur 38 UJ
B 7790
us 2 U
B 21 JB
U 75 U

\ 7

6-WC03-SW-06B

747
49

=
ccaccacaga

S
aagaca

849

916
9.8
0.2

17

610

cawcco®w

10
6240

1
=R

7.4



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

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM .
ZINC

Sample ID:  6-WC03-SW-06M
633
49

756

883
82
0.2

17

603

10
6100

104

Concentrations presented in micrograms per liter (UG/L)

goacaa

cacca

cowcocdw

g

ca

6-WC03-SW-312M

676
49

830
10.4
936
9.2
0.52
1380
640

10
6500

w cc cacccda

ccw

uj

BASE BACKGROUND
SURFACE WATER
MCB, CAMP LEJEUNE, NORTH CAROLINA
TAL INORGANICS
41-TC-SW06 41-UN-SW01
390.0 4470 ]
7.60 U 760 U
2.90 U 220 U
23.6 233
0.760 U 0760 U
319U 319 U
18900.0 41600.0
831U 831 U
160 U 160 U
163 U 163 U
NZ NZ
1460.0 1300.0 J
1.40 1.85
1620.0 1770.0
25.7 17.5
0171 U 0.182 UJ
174U 288 U
2210 1860
1.60 UJ 1.60 UJ
1.60 U 160 U
15000 22100
3.00 U 300 U
204 U 204 U
214 24.9

111

41-NE-SW05

178.0
7.60 U
290 U
272

0.760 U
319U

40300.0
831U
160 U
163 U

NZ

469.0

117
2410.0
40.0

0.160 U
174 U
1620
1.60 UJ
1.60 U

12300
3.00 U
204 U
332

2-0C-SW01

556

7

2

18

1

5

22900

10

8

4 B
NZ
413

ccwaca

c

1960
24
0.2
20
809

=

Scwac

6190
1 U

23 Ul

69-UT1-SW-06

1110
49

1000
846
0.2
17

385

10
4790

10
18

cFFacwlcwa

THEEccwaoc R ww



BASE BACKGROUND
SURFACE WATER
MCB, CAMP LEJEUNE, NORTH CAROLINA
TAL INORGANICS
Minunum Maximum

(ug/L) (ugll)
ALUMINUM 178 1350
ANTIMONY ND ND
ARSENIC ND ND
BARIUM 134 272
BERYLLIUM ND ND
CADMIUM 3 3
CALCIUM 600 41600
CHROMIUM ND ND
COBALT 8 8
COPPER 4 129
CYANIDE ND ND
IRON 413 1460
LEAD 117 104
MAGNESIUM 588 2410
MANGANESE 6.2 40
MERCURY 0.52 0.52
NICKEL 1380 1380
POTASSIUM 341 2210
SELENIUM ND ND
SILVER ND ND
SODIUM 3930 22100
THALLIUM ND ND
VANADIUM 1.9 10
ZINC 18 111

Qualifiers have been removed per Baker's standards.
Qualifiers U and UJ have been given one-half the detection value.
Qualifiers J, NJ, and B have been removed with no detection value change.

Average

(ugl)

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



SEDIMENT




. Y,

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

Sample ID:  2-OCSD01-06
: . 8680
¢ R
' 0.56 UJ
305 B
0.85 B
14U
6320
9.9
230
1.1 B
842
88
322 B
4.8
0.14 U
56U
229 B
1.7 5
0.85 UJ
862 B
0317
68 B
189

Concentrations presented in milligrams per kilogram (mg/kg).

)

BASE BACKGROUND
SEDIMENT

MCB, CAMP LEJEUNE, NORTH CAROLINA

2-0CSD01-612

9090
R
0.57 UJ
30B
0.86 B
14U
6180
10
23U
086 B
845
8
307 B
5.7
014U
59U
237 B
217
0.86 UJ
789 B
0297
6.6 B

18.9
i‘

6-BH01-SD-612B

TAL INORGANICS

6-BH01-SD-612M

6760 7790
4.7 UJ 59U
10 11U
9.7JB 144 B
013 B 0.17 B
051 W) 0.8 UJ
593U 828U
5.1 4.7
053U 084 U
321B 10.1 JB
765 1590
8.9 123
128 B 160 B
4.9 6B
0.05 U 0.05U
21U 33 U1
125 B 163 B
1.7 U1 19U
0.53 UJ 0.84 U
35.5 UJ 42.8 UJ
0.69 U 0.76 U
57B 65 B
210 14U

6-BHO1-SD-6B

5610
49 UJ
11U
85 W7

0.14 B

0.86 UJ

619U
4.9

055U
42 JB
638

11.3
103 B
4.7

0.05 U
220
122 B
1.8 UJ

0.55 UJ

41.5 UJ

073 U
48 B
1.6 U

6-BH01-SD-6M

6360
48U
093U
9.9 1B
01U
0.65 UJ
702U
3.6
0.69 U
6.2 JB
956
10.2
130 B
49 B
0.04 UJ
2.7 U
140 B
1.6 UJ
0.69 UJ
39.4 UJ
062U
49 B
18U

6-BH02-SD-06M

3010
38U
077U
125 B
0.08 U
0.54 1B
1410
330
1.1 UJ
25 U1
1240
6.9
779 B
447
003U
27U
76.8 UJ
130
082 U7
254 UJ
051U
33JB
12



ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

6-BH02-SD-612M

7780
46U
1.6 JB
30B

033 B
1.3JB

3890
929
26 UJ
23UJ

3150
8.9
187 B
867

007U
7201
151U
29
1.3 UJ

399 U7

0.65 UJ

141 B

12.6

Concentrations presented in milligrams per kilogram (mg/kg).

BASE BACKGROUND
SEDIMENT

MCB, CAMP LEJEUNE, NORTH CAROLINA

6-WC01-SD-06B

2090 J
33U
1.2 1B
52 ]B

007U

045U
329 B

3
048U

0.86 UJ
724 J
9717

505 B
24 UJ

003U
19U

921 B
1.4 UJ

0.48 U

383 UJ

0.55 U
5.7B
31U

TAL INORGANICS

6-WC01-SD-612B

2510

3.1U0
0.73 UJ
153 B
007U
042U
1060 B
25U
044 U
0.64 UJ
1430 J
2317
57B
4717
0.04U
1.8 UJ
98.1 B
1.2 UJ
0.44 UJ
27 U]
049 U
44 B
31U

6-WC02-SD-06B

6540 J

31U
081U
19.6 JB
026 U
042U
1090 JB
4.2
0.6 IB
0.43 1B
1200 J
4817
372 J1B
8.8
0.08 U
L7 UJ
145 B
1U
0.52 UJ
491 JB
04 UJ
588
16U

6-WC02-SD-612B

5390 J

410U
0.64 U
23.7JB
033U
0.74 UJ
1790 J
3.4
0.87 JB
0.62 JB
1570 J
481
356 IB
6.5
0.06 U
28B
97U
13U
1.2 UJ
469 JB
0.5 Uy
7B
24U

6-WC03-SD-06B

6480 J
6.8 UJ
1.4 UJ

15.8 JB

027U
1.2 UJ

2850 J
6.2

094U
5.8 1B

6870 J

9]
440 JB
9.7
011U
3701
220 B
270
1.5 UJ
277 UJ
1.1 UJ
116 B
163 U

6-WC03-SD-06M

4780 J
34U
0.82 UJ
37.1JB
032U
0.46 U

22200 ]
6.4

1.3 1B

53200

6940 J
314 1]
852 JB
23
0.06 U
1.9 U1
360 B
14
73
489 JB
04U
5.1B
926



ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

6-WC03-SD-612B

7040 J
68U
1.3 1B

252 JB

026 U

092U

4500 J
83

097U

79.6

6050 J

1037

333 1B
33

011U
38U
457 B
230
1.3 UJ

382 UJ

0.93 UJ

157 B

123U

Concentrations presented in milligrams per kilogram (mg/kg).

)

BASE BACKGROUND
SEDIMENT
MCB, CAMF LEJEUNE, NORTH CAROLINA
TAL INORGANICS

41-UN-8D01-06 41-UN-8D01-612 41-NE-SD05-06
1720.0 2780.0 437 ]
215U 209U 191U
0.789 U 0.768 U 0542 U
5.24 7.66 320
0351 U 0342 U 0.196 U
0.639 U 0.622 U 0.823 U
1250.0 1660.0 3147J
481 U 318U 2427
265U 258U 413U
441U 429 U 421U
9240 J 1160.0 J 354171
1387 126 7 1.94
62.5 59.4 21.5
294 2.67 1.96 J
0.068 U 0.066 U 0.064 U
597 3.79 74U
136.0 U 1320 U 197 U
0.688 U 0.670 U 0.387 UJ
0435 U 0424 U 0413 UJ
7367 49.3 UJ 95U
125U 122U 0.748 UJ
452U 440U 526 U
105U 152U 741U

41-NE-SD05-612

3517
1.88 U
05320
3.14U0
0.193 U
0.809 U
216 J
2.11 UJ
4.06 U
413 U
2627
2.19
182 U
179 UJ
0.063 U
73U
193 U
0.38 UJ
0.406 UJ
117
0.735 UJ
307U
13.6

41-TC-SD06-06

2580.0 J
228 U
0.702
13.5
0.234 U
0.982 U
1090.0 J
342
492 U
5020
28400 J
18.7
99.8
8727
0077 U
890 U
2350 U
0.462 UJ
0.492 UJ
347.0
0.892 UJ
628 U
18.0



ALUMINUM
ANTIMONY
ARSENIC
' BARIUM

BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM

’ ’ THALLIUM
VANADIUM
ZINC

Concentrations presented in milligrams per kilogram (mg/kg).

)

BASE BACKGROUND
SEDIMENT

MCB, CAMP LEJEUNE, NORTH CAROLINA

TAL INORGANICS

Sample ID:  410TC-SD06-612

6600.0 J
211U
0.864
25.3
0.377
0909 U
12300 J
87217
456 U
464 U
6030.0 J
13.6
235.0
13.7 7
0071 U
820U
381.0
0.862 J
0.456 UJ
105.0 U
0.826 UJ
12.7
19.9

69-UT1-SD-06

1240
94U
062U
4U
019U
058U
264 B
33
1.2 UJ
1.5 UJ
3530
1
489 B
297
011U
330
81.1 B
1U
19U
122 JB
0.42 UJ
4 UJ
44U
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WHITE OAK RIVER BASIN REFERENCE STATIONS

Water Body Description

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 classified as SA from their source to the
White Qak River. The SA classifies the water body as a tidal saltwater with shellfishing for market purposes and
the following uses: primary recreation, aquatic life propagation and survival, fishing, wildlife, and secondary
recreation. 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
recreation. 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 successfully collected to satisfy the above requirements, a substitute species was
collected that, if possible, exhibiting a similar trophic position in the estuarine 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 recorded 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 contaminants from the organs into
the edible portions of the fish.

Webb Creek

This section discusses collection of the fish samples in Webb Creek including the station locations and sampling
procedures.

Station Location

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.

Station Location

Fish were collected from four stations in Hadnot Creek (HC01, HC02, HCO03 and HC04). HCO1 was located
approximately 100 feet upstream of Rt. 1104. Station HCO2 was located approximately 2,500 feet upstream of
Rt. 58. Station HCO3 was located in the White Oak River approximately 100 feet upstream from its confluence
with Hadnot Creek. Finally, station HCO4 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 fish were collected with one-inch mesh or smailler 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 Location

Fish were collected from three stations in Holland Mill Creek (HMO01, HMO02, and HM03). HMO01 was 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 Procedures

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 area of 529 cm? 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 re-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 remaining contents 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 benthic 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 HCO1 or HC04 because the water was too shallow. Benthic macroinvertebrates were collected using
the same procedures used for collecting benthic macroinvertebrates in Webb Creek.

Holland Mill Creek

Benthic macroinvertebrates were collected in Holland Mill 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.

Biological Tissue Sample Results

The analytical parameters included TCL VOCs, TCL SVOCs, TAL metals, and TCL pesticides/PCBs. Background
fish fillet tissue were collected from Hadnqt Creek and analyzed these results are discussed below.

Hadnot Creek

Several metals were detected in the Hadnot Creek fillet tissue samples. These metals included aluminum, arsenic,
calcium, chromium, copper, magnesium, manganese, mercury, mickel, potassium, sodium and zinc in the fillet
samples. The range of detected levels for these chemicals in the fish fillet tissue samples from Hadnot Creek are
as follows:

Minimum (mg/kg) Maximum (mg/kg)
Aluminum 36.5 36.5
Arsenic 0.34 3.9
Calcium 154 1,170
Chromium 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

The maximum detect of manganese was in the southern flounder. The maximum detect of sodium was found in
the red drum. Aluminum, calcium, chromium, magnesium, mercury, and potssium were detected at their highest
concentrations 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. Alpha-chlordane was detected once in the largemouth bass. The range of detected
concentrations for these constituents were as follows:

Minimum (ug/kg) Maximum (ug/kg)
4-4'-DDE 9.7 12.0

alpha-Chlordane 0.17 0.17



Two 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 (ug/kg) Maximum (ug/kg)
Methylene chloride 3.0 41.0
Acetone 16 130
di-n-octyl phthalate 61 500
bis(2-ethylhexyl) 820 17,000
phthalate
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 WCO02 ranged from O 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 WCO02 ranged from 17.5 to
21 °C.

At WCO3, the salinity ranged from 10 to 12.8 ppt. The conductivity ranged from 16,500 to 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 WCQ3 ranged from 19 to 23 °C.

Hadnot Creek

In Hadnot Creek, the salinity at station HCO1 was O ppt. The conductivity was 13.5 micromhos/cm. The dissolved
oxygen level was 7.7 mg/L.. The pH at HCO1 was 6.89 S.U in the surface water, and the temperature of the
Hadnot Creek water was 17 °C.

At station HCO2, the salinity ranged from O 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 HCO2 ranged from 6.7 to
7.2 S.U. in the surface water. The temperature of the water at HC0O2 ranged from 15.5 to 22 °C.

At station HCO3, the salinity ranged from 17 to 17.9 ppt. The conductivity ranged from 25,500 to 26,500
micromhos/cma. The dissolved oxygen level was 12 mg/L. The pH at HCO03 ranged from 7.69 to 7.79 S.U. in the
surface water. The temperature of the water at HCO3 ranged from 17.5 to 17.8 °C.

At station HCO4, the salinity was O ppt. The conductivity was 65 micromhos/cm, and the dissolved oxygen level
was 5.3 mg/L.. The pH at HC04 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 O ppt at station HMO1. The conductivity was 140 micromhos/cm, 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 38,000
micromhos/cm. The dissolved oxygen levels ranged from 5.0 to 11.8 mg/L.. The pH at station HMO2 ranged from
6.72 to 7.9 S.U. in the surface water. The temperature of the water at HMO02 ranged from 15.2 to 20 °C.

At station HMO3, the salinity ranged from 13.5 to 22 ppt. The conductivity ranged from 19,000 to 32,000
micromhos. The dissolved oxygen levels ranged from 3.4 to 10.8 mg/L. The pH at station HMO03 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/PCB 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



APPENDIX N (CONT)
BACKGROUND - UPSTREAM
SURFACE WATER - METALS
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES FREQUENCY OF
PARAMETER (ug/L) (ug/l) VALUE (ug/L) (ug/l) (ug/L) DETECTED ANALYZED DETECTION
Aluminum 692.00 692.00 *+ HC-SW04 333.17 858.66 265385.03 1 3 33%
Barium 8.00 49.00 *+ HM-SWO1 25.67 60.76 15294.20 3 3 100%
Calcium 11600.00 27000.00 *+ HC-SWO1 17566.67 31499.62 92587.15 3 3 100%
Iron 425.00 746.00 *+ HC-SWO1 575.67 847.77 1123.79 3 3 100%
Magnesium 954.00 2830.00 *+ HM-SWO1 1744.67 3383.48 22741.37 3 3 100%
Selenium 1.50 1.50 *+ HM-SWO1 0.83 1.81 29.24 1 3 33%
Sodium 6090.00  16500.00 *+ HM-SWO1 9830.00 19592.11 124185.69 3 3 100%

* = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE

+ = THE LOG NORMAL 85% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE 1S 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




) ) )

APPENDIX N (CONT.)

BACKGROUND - UPSTREAM

SURFACE WATER - PESTICIDES/PCBs
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED OF MAXIMUM ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE No. OF TIMES No. OF TIMES FREQUENCY OF
PARAMETER (ug/L) (ug/L) VALUE (ug/L) (ug/l) (ug/L) DETECTED ANALYZED DETECTION
No Pesticides/PCBs Were Detected

* = 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



APPENDIX N (CONT.)

BACKGROUND - MIDSTREAM

SURFACE WATER - METALS

STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No, LOG NORMAL
DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES  FREQUENCY OF
PARAMETER {ug/L) (ug/L) VALUE (ug/L) {ug/L) {ug/L) DETECTED ANALYZED DETECTION
Aluminum 535.00 535,00 *+ HM-SWO02 270.67 657.22 47743.23 1 3 33%
Barium 20.00 38.00 *+ HM-SWo2 29.00 44.17 75.32 3 3 100%
Calcium 36600.00 46900.00 *+ WC-sWo2 41233.33 50045.63 52734.83 3 3 100%
Chromium 36.00 36.00 *+ HM-SWo02 17.67 44.49 10009.89 1 3 33%
fron 528.00 660.00 *+ WC-SW02 582.33 698.70 731.17 3 3 100%
Magnesium 29000.00 109000.00 *+ HM-SWO02 60933.33 132363.27 2716191.24 3 3 100%
Potassium 10900.00 41100.00 *+ HM-SWo02 22166.67 48975.40 1126700.03 3 3 100%
Sedium 202000.00 738000.00 *+ HM-SW02 441333.33  901920.85 17057165.85 3 3 100%

* = 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

*4 = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DALY INTAKE

RME = REASONABLE MAXIMUM EXPOSURE
NA = NOT APPLICABLE




APPENDIX N (CONT.)

BACKGROUND - MIDSTREAM

SURFACE WATER - PESTICIDE/PCBs

STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES  FREQUENCY OF
PARAMETER (ug/l) (ug/l) VALUE (ug/t) {ug/t) (ug/L) DETECTED ANALYZED DETECTION
Aldrin 0.04 0.04 *+ WC-SW02 0.03 0.04 0.04 1 3 33%

* = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE 1S 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 [S USED TO CALCULATE CHRONIC DAILY INTAKE
RME = REASONABLE MAXIMUM EXPOSURE

NA = NOT APPLICABLE



APPENDIX N (CONT.)
BACKGROUND - DOWNSTSREAM

SURFACE WATER - METALS
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES  FREQUENCY OF
PARAMETER (ug/L) (ug/L) VALUE (ug/L) {ug/) {ug/L) DETECTED ANALYZED DETECTION
Arsenic 20.00 20.00 + HC-SW03 8.13 17.54 334.25 1 4 25%
Barium 20.00 27.00 *+ WC-sSW03 24.25 27.89 20.23 4 4 100%
Calcium 40500.00 302000.00 + HM-SWO03 134025.00 269777.00 4658189.53 4 4 100%
Chromium 97.00 158.00 + HM-SWO03 127.50 1586.90 176.16 4 4 100%
Iron 291.00 339.00 *+ HC-SW03 317.75 341.11 347.02 4 4 100%
Lead 58.10 68.10 + HM-swo3 16.41 49.11 3685196.93 1 4 25%
Magnesium 44800.00 754000.00 *+ HM-SWO03 511200.00 884281.78 5105380691.44 4 4 100%
Potassium 136000.00 288000.00 + HM-SWO03 207250.00 28054242 373364.83 4 4 100%
Selenium 6.00 41.00 + HM-SWO03 12.850 35.01 330407465.54 2 4 50%
Silver 37.00 37.00 + HM-SW03 19.13 33.16 80.27 1 4 25%
Sodium 895000.00 6750000.00 + HM-SW03 3073750.00 6072745.87 108244495.85 4 4 100%

* = 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



APPENDIX N (CONT.)

BACKGROUND - DOWNSTREAM

SURFACE WATER - PESTICIDES/PCBs
STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES FREQUENCY OF
PARAMETER (ug/L) (ug/L) VALUE (ug/L) (ug/h) (ug/L) DETECTED ANALYZED DETECTION
No Pesticides/PCBs Were Detected

* = THE RME 1S 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

*4+ = BOTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE 1S 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

SURFACE WATER - METALS

MINIMUM  MAXIMUM
DETECTED DETECTED

SAMPLE No.
OF MAXIMUM  ARITHMETIC

LOG NORMAL
UPPER 95%

VALUE VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ug/l) (ug/l) VALUE (ug/l) {ugt) (ug/L) DETECTED ANALYZED DETECTION
Aluminum 692.00 692,00 + HC-SW04 253.10 488.87 1019.72 1 5 20%
Arsenic 20.00 2000 + HC-SWo03 5.30 13.35 3190.11 1 5 20%
Barium 9,00 26,00 + HC-SW03 19.60 25.87 35.22 5 5 100%
Caleium 1160000 10700000 + HC-SWO03D 53760.00  92784.90 456379.04 5 5 100%
Chromium 125,00 130,00 + HC-SWO03 54.70 118,12 40374,07 2 5 40%
fron 291.00 74600 + HC-SWO1 492,00 666.33 793.41 5 5 100%
Magnesium 954.00 633000.00 + HC-SWO03 258640.80  576299.05 1.50E+16 5 5 100%
Potassium 1450000 203000.00 + HC-SWO03 84234.00 187308.88 5.24E+12 3 5 60%
Selenium 6.00 800 + HC-SW03 2.00 4.29 38.67 1 5 20%
Sodium 6090.00 2560000.00 + HC-SW03D 1.01E+06  2.17E+06 4,80E+14 5 5 100%

* = 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 85% 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 - HADNOT CREEK

SURFACE WATER - PESTICIDES/PCBs

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCE LEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ug/L) (ug/l) VALUE (ug/L) (ug/L) (ug/L) DETECTED ANALYZED DETECTION
NO PESTICIDES/PCBs WERE DETECTED

* = 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



g
Wl

MARINE CORPS BASE CAMP LEJEUNE

STATISTICAL SUMMARY OF ANALYTICAL RESULTS
BACKGROUND - HADNOT CREEK

SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS

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
PARAMETER (ug/l) (ug/L) VALUE (ug/L) (ug/L) (ug/L) DETECTED ANALYZED DETECTION
NO SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = THE RME 1S GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE 1S 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 ANALYTICAL RESULTS
BACKGROUND - HADNOT CREEK

SURFACE WATER - VOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER {ug/L) (ug/L) VALUE {ug/l) (ug/L) (ug/) DETECTED ANALYZED DETECTION
NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = 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 1S USED TO CALCULATE CHRONIC DAILY INTAKE

*4 = 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 ANALYTICAL RESULTS
BACKGROUND - HOLLAND MILL CREEK

SURFACE WATER - METALS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL

DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%

VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENGY OF

PARAMETER (ug/L) (ug/l) VALUE (ug/l) (ug/L) (ug/L) DETECTED ANALYZED DETECTION
Aluminum 535.00 535.00 *+ HM-SW02 269,50 657.32 48037.76 1 3 33%
Barium 20.00 49.00 *+ HM-SWO1 35.67 60.35 204.30 3 3 100%
Calcium 1410000 30200000 *+ HM-SW03 118766.67  387190.45 4.42E+14 3 3 100%
Chromium 36.00 168,00 *+ HM-SWO03 66.33 202.69 367E+12 2 3 67%
Iron 320.60 559.00 *+ HM-SW02 434.67 636.62 843.56 3 3 100%
Lead 58.10 58.10 *+ HM-SWO3 19.95 75.65 1.70E+27 1 3 33%
Magnesium 283000 754000.00 *+ HM-SW03 288610.00 973947.76 1.02E+35 3 3 100%
Potassium 4110000 288000.00 *+ HM-SW03 109978.33  372096.67 1.33E+36 2 3 67%
Selenium 1.50 41.00 *+ HM-SW03 15,00 52.97 8.42E+13 2 3 67%
Silver 37.00 37.00 *+ HM-SW03 16.83 46.42 284713.62 1 3 33%
Sodium 16500.00 6750000.00 *+ HM-SW03 2501833.33 8733985.25 1.96E+44 3 3 100%

* = 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 ANALYTICAL RESULTS
BACKGROUND - HOLLAND MILL CREEK

SURFACE WATER - PESTICIDES/PCBs

MINIMUM _ MAXIMUM SAMPLE No. [OG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCE LEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ug/L) (ug/L) VALUE (ug/L) (ug/V) (ug/l) DETECTED ANALYZED DETECTION
NO PESTICIDES/PCBs WERE DETECTED

* = THE BME 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 ANALYTICAL RESULTS
BACKGROUND - HOLLAND MILL CREEK

SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCE LEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ug/L) (ug/l) VALUE (ug/L) (ug/L) (ug/L) DETECTED ANALYZED DETECTION
NO SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = 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 ANALYTICAL RESULTS
BACKGROUND - HOLLAND MILL CREEK

SURFACE WATER - VOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCE LEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ug/l) (ug/L) VALUE (ug/y) (ug/l) (ug/l) DETECTED ANALYZED DETECTION
NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = 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

*4+ = 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 ANALYTICAL RESULTS
BACKGROUND - WEBB CREEK

SURFACE WATER - METALS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL

DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%

VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCE LEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF

PARAMETER (ug/) (ug/L) VALUE (ug/l) (ug/L) {ug/L) DETECTED ANALYZED DETECTION
Barium 27.00 29.00 *+ WC-SWO02 28.00 34.31 32.19 2 2 100%
Calcium 40500.00  46900.00 *+ WC-SWO02 4370000  63904.80 58284.51 2 2 100%
Chromium 97.00 97.00 *+ WC-SW03 52.25 334.80 1.32E+20 1 2 50%
Iron 321.00 660,00 *+ WC-SWo02 49050  1560.72 14358.69 2 2 100%
Magnesium 2900000  44800.00 *+ WC-SWO3 36900.00  86780.60 133710.58 2 2 100%
Potassium 10900.00 136000.00 *+ WC-SW03 7345000  468390.70 1.01E+23 2 2 100%
Sodium 202000.00 895000.00 *+ WC-SWO03 548500.00 2736301.00 6.83E+11 2 2 100%

* = 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 1S USED TO CALCULATE CHRONIC DAILY INTAKE

*4 = 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 ANALYTICAL RESULTS
BACKGROUND - WEBB CREEK

SURFACE WATER - PESTICIDES/PCBs

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE AME  CONFIDENCE LEVEL No.OFTIMES  No, OF TIMES FREQUENCY OF
PARAMETER (ug/) (ug/L) VALUE (ug/L) (ug/L) (ug/L) DETECTED ANALYZED DETECTION
Aldrin 0.04 004 *+ WC-SW02 0.03 0.06 0.07 1 2 50%

* = 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 ANALYTICAL RESULTS
BACKGROUND - WEBB CREEK

SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCE LEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ug/l) {ug/y) VALUE (ug/Ly (ug/) (ug/L) DETECTED ANALYZED DETECTION
NO SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = 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

*4 = 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
AME = REASONABLE MAXIMUM EXPOSURE

NA = NOT APPLICABLE



MARINE CORPS BASE CAMP LEJEUNE

STATISTICAL SUMMARY OF ANALYTICAL RESULTS
BACKGROUND - WEBB CREEK

SURFACE WATER - VOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. [OG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCE LEVEL No,OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER ug/)  (ugll VALUE (ug/l) (ug/L) (ug/L) DETECTED ANALYZED DETECTION
NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = 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

*4+ = 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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APPENDIX N (CONT.)

BACKGROUND - UPSTREAM

SEDIMENT - METALS

STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE Ne. LOG NORMAL
DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES FREQUENCY OF

PARAMETER (mg/kg) {mo/kg) VALUE {mo/kg) (mg/ka) (mg/kg) DETECTED ANALYZED DETECTION
Aluminum 337.00 2940.00 + HC-SD01-06 1165.57 1864.95 3139.37 7 7 100%
Arsenic 0.26 0.46 *+ HC-SDO1-06 0.37 0.50 0.91 4 7 57%
Barium 4.10 16.30 + HC-SD01-06 6.46 11.12 35.74 4 7 57%
Beryllium 0.14 0.14 + HC-SD01-06 0.09 0.13 3228.49 1 4 25%
Cadmium 0.03 0.11 HM-SD01-06D 0.04 0.06 0.07 6 7 86%
Calcium 282.00 3620.00 + HC-SD01-06 1967.14 2972.71 10565.45 7 7 100%
Chromium 1.10 3.20 HC-8D01-612 1.86 2.38 2.56 7 7 100%
Copper 0.66 1.10 HC-sD01-612 0.75 0.92 0.98 4 7 57%
Iron 225.00 648.00 + HC-SDO1-06 433.71 558.82 650.45 7 7 100%
Lead 0.62 1.00 *+ HM-SDO1-612 0.79 i1 1.34 3 3 100%
Magnesium 26.70 87.70 HC-sD01-06 45.25 64.25 76.34 5 7 71%
Manganese 1.30 690 + HC-SD01-06 3.63 5.31 7.80 7 7 100%
Mercury 0.09 0.18 *+ HM-SDO1-612 0.14 0.22 16712.85 3 3 100%
Selenium 0.21 0.34 + HC-SD01-612 0.19 0.27 0.36 4 7 57%
Silver 0.49 0.49 HM-SD01-06 0.25 0.33 0.33 1 7 14%
Thallium 0.13 0.16 HC-sDO01-612 0.10 0.13 0.15 3 7 43%
Vanadium 0.66 280 + HC-SDO1-612 1.52 223 468 6 7 86%
Zinc 6.70 9.70 + HM-SDO1-08 5.11 7.40 10.62 3 7 43%

* = 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 1S 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



APPENDIX N (CONT.)

BACKGROUND - UPSTREAM

SEDIMENT - PESTICIDES/PCBs

STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL

DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 985%
] VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES FREQUENCY OF
PARAMETER {ug/kg) {ug/kg) VALUE {ug/ko) (ug/kg) (ug/kg) DETECTED ANALYZED DETECTION
beta-BHC 1.70 7.30 HM-SD01-06D 2.51 4,22 6.97 3 7 43%
delta-BHC 0.64 064 *+ HC-SD01-06 1.09 1.26 1.34 1 7 14%
Heptachlor 0.48 2.00 HC-SD04-612 1.18 1.51 1.79 2 7 29%
Aldrin ' 0.56 0.72 *+ HM-SDO1-612 1.05 1.27 14 2 7 29%
Dieldrin 0,58 1.50 *+ HM-SDO1-612 1.96 249 3.51 2 7 29%
4,4-DDE 1.00 4.30 HM-SD01-612 242 3.15 -3.70 2 7 29%
4,4'-DDD 0.87 3.10 HM-SD01-612 1.57 212 233 2 7 29%
4,4'-DDT 1.70 1.70 *+ HM-SDO1-612 2.20 2.44 247 1 7 14%
Methoxychlor 0.94 0.94 *+ HC-SD04-06 10.21 13.34 4917 1 7 14%
Endrin aldehyde 0.59 0.59 *+ HC-SDO01-06 2.01 2.51 354 1 7 14%
alpha-Chlordane 1.30 1.30 + HM-SD01-612 1.20 1.29 1.30 1 7 14%
| gammea-Chlordane 3.00 3.00 HM-SDO1-612 1.44 1.95 1.98 1 7 14%

* = 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

*4 = 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



APPENDIX N (CONT.)

BACKGROUND - MIDSTREAM

SEDIMENT - METALS

STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM MAXIMUM  SAMPLE No. LOG NORMAL

DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%

VALUE  VALUE DETECTED  AVERAGE AME  CONFIDENCELEVE No.OFTIMES  No.OFTIMES FREQUENCY OF
PARAMETER (mgrkg)  (morkg) VALUE (mgkg)  (mglkg) __(mgrkg)_ DETECTED ANALYZED DETECTION
Aluminum 782000 1480000  WC-SD02-06 1072833  13079.42 18758.44 6 6 100%
Arsenic 1.10 1.90 *+ HC-SD02-612 3.12 5.54 1264 2 6 33%
Barium 870 2820  WC-SD02:06 15.30 21.29 25.25 6 6 100%
Beryllium 0.25 032 *+ HC-SD02:612 0.29 0.51 137.32 2 2 100%
Cadmium 0.04 026 + WC-SD02:06 0.11 017 0.26 6 6 100%
Celcium 161000 786000  HM-SD02612 384500 568304 784717 6 6 100%
Chromium 6.00 38.40 + HM-SD02.06 17.55 2853 68.22 6 6 100%
Cobalt 3.50 440 + HM-SD02:06 218 3.35 5.20 2 6 33%
Copper 0.81 1.50 *+ HC-SD02-06 2.24 354 5.85 2 5 40%
Iron 366000 3240000 + HM-SD02612 1320167  21966.51 53108.97 6 6 100%
Lead 6.00 1690 + WC-SD02:06 10.50 16.35 5555.00 4 4 100%
Magnesium 61800 494000 + HM-SD02-06 212300 343832 6614.15 6 6 100%
Manganese 450  67.20 + HM-SD02:06 33.38 54.41 357.04 6 6 100%
Mercury 0.27 0.40 *+ WC-SD02-06 0.34 0.40 278 4 4 100%
Nickel 1.80 1120 + HM-SD02:06 5.58 8.93 24.88 5 6 83%
Potassium 62300 160000 + HM-SD02612 75000  1280.80 3459.84 3 6 50%
Selenium 0.40 060 *+ HC-SD02-06 0.44 062 0.85 3 6 50%
Sodium 163000  2750.00 *+ HC-SD02-06 219000  5725.84 1.53E+83 2 2 100%
Thallium 0.28 042 + HC-SD02.06 0.27 0.38 0.56 4 6 67%
Vanadium 700 3000 + HM-SD02612 17.57 25.67 41.76 6 6 100%
Zine 27.80 5200 + WC-SD02-06 27.38 43.72 355.99 4 6 67%

* = 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

*4 = 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



APPENDIX N (CONT))

BACKGROUND - MIDSTREAM

SEDIMENT - PESTICIDE/PCBs

STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES  FREQUENCY OF
PARAMETER {ug/kg) {ug/ko) VALUE (ug/kg) (ug/ko) {ug/kg) DETECTED ANALYZED DETECTION
delta-BHC 0.79 0.79 *+ WC-8D02-612 203 2,67 3.61 1 6 17%
Aldrin 1.20 1.20 *+ WC-SD02-06 1.99 2.50 281 1 6 17%
Dieldrin 3.70 370 *+ WC-SD02-06 410 4.92 5.23 1 6 17%
4,4-DDE 16.00 16.00 WC-SD02-06 6.1 10.20 13.96 1 6 17%
4,4-DDD 1.50 1200 + WC-SD02-06 4.84 8.05 19.53 2 6 33%
4,4-D0T 1.10 2,60 *+ WC-SD02-06 3.48 4.83 7.47 2 6 33%
Endrin aldehyde 0.77 7.10 + HC-sD02-08 4.50 6.256 18.84 2 6 33%

* = 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

*4 = 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



APPENDIX N (CONT)
BACKGROUND - DOWNSTREAM
SEDIMENT - METALS

- STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL

DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95% :

VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVE No.OFTIMES  No.OFTIMES FREQUENCY OF
PARAMETER _(mg/kg) __(mgrkg) VALUE (mglkg) _ (mg/kg) (mg/kg) DETECTED ANALYZED DETECTION
Aluminum 312000 14600,00 ** WC-8D03-612 986420 1279335 86863,15 7 7 100%
Barium 10.20 19.20 + WC-SD03-612 12.44 16.57 35.31 6 7 86%
Cadmium 0.03 066 + HC-SD03-06 0.14 0.31 0.68 6 7 86%
Calcium 2000.00 3380.00 + HC-SD03-06 2932.86 3371.27 3536.80 7 7 100%
Chromium 16.10 4260 + WC-SD03-612 30.87 38.48 4357 7 7 100%
Cobalt 3.90 500 + HC-SD03-612 3.20 430 5.76 4 7 57%
fron 170000 2070000 + WC-8D03-612 1286857  17941.12 46249.04 7 7 100%
Lead 3.70 820 + HM-SDO3-06 5.75 7.26 15.49 6 6 100%
Magnesium 413000 654000  HC-SD03-612 508143  5807.10 5894.11 7 7 100%
Manganese 17.10 64.70 + HC-SD03-612 45.66 57.52 71.47 7 7 100%
Mercury 0.23 042  HC-SD03612 0.30 0.35 0.36 7 7 100%
Nicke! 5.50 1420  HM-SD03-08 10.21 12,28 13.51 7 7 100%
Potassium 125000 184000  HC-SD03-612 157000  1720.32 1753.19 7 7 100%
Thaltium 0.24 044  HC-SD03-612 0.25 0.32 0.34 4 7 57%
Vanadium 18.40 3690  HC-SD03-612 26,59 3150 32.88 7 7 100%
Zinc 20.80 40.00  HC-SD03-612 30.66 35.18 36.50 7 7 100%

* = 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

*4+ = 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



APPENDIX N (CONT))

BACKGROUND - DOWNSTREAM

SEDIMENT - PESTICIDES/PCBs

STATISTICAL SUMMARY OF ANALYTICAL RESULTS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED OF MAXIMUM  ARITHMETIC UPPER 95%
VALUE VALUE DETECTED AVERAGE RME CONFIDENCE LEVE  No. OF TIMES No. OF TIMES  FREQUENCY OF
PARAMETER (ughkg)  (ug/kg) VALUE {ug/kg) (ug/kg) {ug/kg) DETECTED ANALYZED DETECTION
4,4'-DDD 1.10 4.00 *+ HC-SD03-612 3.38 4.56 6.24 4 7 57%
4,4'-007 0.76 1.20 *+ HC-SD03-06D 4.12 5.76 14.23 2 7 29%

* = 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

*4+ = 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 ANALYTICAL RESULTS
BACKGROUND - HADNOT CREEK

SEDIMENT - METALS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF

PARAMETER (mglkg) _ (mg/kg) VALUE (mg/kg) (mg/kg) (mg/kg) DETECTED ANALYZED DETECTION
Aluminum 78000 1400000 + HC-SD03-612 5467.78  8305.91 20353,32 9 9 100%
Arsenic 026 190 *+ HC-8D02-612 1.7 2.67 8.56 6 9 67%
Barium 410 1720 + HC-SD03-612 9.75 13.11 21.84 8 9 89%
Beryliium 0.14 032 + HC-SD02-612 0.16 0.24 4.60 3 6 50%
Cadmium 0.03 066  HC-SD03-06 0.11 0.24 0.42 7 0 78%
Caleium 103000 362000 + HC-SD01-06 264556  3233.82 3840.09 9 9 100%
Chromium 1.30 4160 + HC-SD03-612 10.81 18.97 53,55 9 9 100%
Cobalt 450 500  HC-SD03-612 1.87 2.91 4.01 2 9 22%
Copper 0.66 150 *+ HC-8D02-06 1.35 1.75 2.01 6 9 67%
Iron 38200 1110000 + HC-SD03-06D 339656  5709.65 28323.00 9 9 100%
Lead 3.70 530 *+ HC-SD03-06 450 9.55 305.02 2 2 100%
Magnesium 7710 654000 + HC-8D03-612 1977.79  3486.31 1292043.17 7 9 78%
Manganese 350 6470  HC-SD03-612 16.54 20.38 62.63 9 9 100%
Mercury 0.25 042 *+ HC-SD03-612 0.34 0.48 1117 3 3 100%
Nickel 1.80 1210 + HC-SD03-612 377 6.49 17.25 4 9 44%
Potassium : 62300  1840.00 + HC-SD03-612 671.39  1079.26 2769.97 4 9 44%
Selenium 0.21 060  HC-SD02-06 0.30 0.39 0.48 5 9 56%
Sodium 163000 275000 + HC-SD02-06 . 84525 175035  183541390882.91 2 6 33%
Thallium 0.14 044 + HC-SD03-612 0.23 0.31 0.46 6 9 67%
Vanadium _ 150 3690 + HC-SD03-612 11.11 18.54 56.26 ) 9 100%
Zinc 20,80 40.00 + HC-SD03-612 12.71 22,07 63.76 a 9 33%

* = THE RME IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE

+ = THE LOG NORMAL 85% UCL IS GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE

*+ = ROTH THE RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM DETECTED VALUE; THEREFORE, THE MAX!MUM 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

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL

DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%

VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OFTIMES FREQUENCY OF

PARAMETER (uglkg) __(ug/kg) VALUE (ug/kg) (ug/kg) (ug/kg) DETECTED ANALYZED DETECTION
beta-BHC 1.70 1.70 *+ HC-SD04-612 1.93 2.39 258 1 9 1%
delta-BHC 0.64 0.64 *+ HC-SD01-06 1.82 2.35 2.91 1 9 1%
Heptachlor 0.48 200 *+ HC-SD04-612 1.89 2.42 3.26 2 9 22%
4,4-DDD 150 400  HC-SD03-612 2.16 311 3.50 3 9 33%
4,4-DDT 1.20 120 *+ HC-SD03-06D 3.23 423 5.08 1 9 11%
Methoxychlor 0.94 0.94 *+ HC-SD04-06 17.66 23.58 9252 1 9 1%
Endrin aldehyde 0.59 7.10 + HC-SD02-06 3.56 5.02 10.80 3 9 33%

* = 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 ANALYTICAL RESULTS
BACKGROUND - HADNOT CREEK

SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ughkg)  (ug/kg) VALUE {ug/kg) (ug/kg) (ug/kg) DETECTED ANALYZED DETECTION
NO SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = 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 1S 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 ANALYTICAL RESULTS
BACKGROUND - HADNOT CREEK

SEDIMENT - VOLATILE ORGANIC COMPOUNDS

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
PARAMETER (ughkg) _(ugrkg) VALUE (ug/kg) (ug/ka) (ug/kg) DETECTED ANALYZED DETECTION
Acetone 70.00 7000  HC-SDO01-06 18.06 30.44 36.73 1 9 1%
Carbon Disulfide 14.00 19.00  HC-SD02-612 12.44 15.67 18.14 2 9 22%
2.Butanone 7.00 7.00 *+ HC-SD01-06 11.06 13.94 15.49 1 9 11%

* = 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 ANALYTICAL RESULTS
BACKGROUND - HOLLAND MILL CREEK
SEDIMENT - METALS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL

DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%

VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (makg) __ (mg/kg) VALUE (mg/kg) (mg/kg) (mg/kg) DETECTED ANALYZED DETECTION
Aluminum 337.00 13600.00 + HM-SD02-06 618120  10282.21 655067.62 7 7 100%
Barium 11.00 1870 + HM-SD02-06 8.71 13,92 68.49 4 7 57%
Cadmium 0.03 011  HM-8D01-06D 0.06 0.08 0.10 7 7 100%
Calcium 28200  7860.00 + HM-SD02-612 205286  4844,12 22431.34 7 7 100%
Chromium 110 38.40 + HM-SDU2-G6 19.63 32.39 2021.73 7 7 100%
Cobait 4.00 440 + HM-SD02-06 2.02 3.18 6.18 2 7 29%
Iron 22500 3240000 + HM-SD02-612 1226243  21399.01 27918943.98 7 7 100%
Lead 0.62 920 + HM-8D03-06 435 6.94 32.96 7 7 100%
Magnesium 2670 570000 + HM-SD03-06 257666 442269 136198282.35 7 7 100%
Manganese 1.30 67.20 + HM-8D02-06 34.14 56,82 8851.72 7 7 100%
Mercury 0.09 035 + HM-8D03-06 0.23 0.30 0.38 7 7 100%
Nickel 9.60 1420 + HM-SD03-06 6.76 11.07 359.48 4 7 57%
Potassium 151000  1760.00 + HM-SD03-612 1007.00  1596.65 13233.89 4 7 57%
Selenium 0.25 040  HM-SD02-06 0.21 0.29 0.39 2 7 29%
Silver 0.49 0.49 *+ HM-SD01-06 0.39 0.49 0.60 1 7 14%
Thallium 0.13 037 + HM-SD02-06 0.20 0.29 0.52 4 7 57%
Vanadium 0.66 3000 + HM-SD02-612 16.69 27.76 18094.26 6 7 86%
Zinc 6.70 4310 + HM-8D02-06 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
+ = 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
RAME = REASONABLE MAXIMUM EXPOSURE
NA = NOT APPLICABLE



i

MARINE CORPS BASE CAMP LEJEUNE
STATISTICAL SUMMARY OF ANALYTICAL RESULTS
BACKGROUND - HOLLAND MILL CREEK
SEDIMENT - PESTICIDES/PCBs

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL

DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%

VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF

PARAMETER (ughkg)  (uglkg) VALUE (ug/kg) (ug/kg) (ug/kg) DETECTED ANALYZED DETECTION
beta-BHC 3.80 730 HM-8D01-06D 3.24 4.69 5.98 2 7 29%
Aldrin 0.56 0.72 *+ HM-8D01-612 1.84 2.60 4.20 2 7 29%
Dieldrin 058 1.50 *+ HM-SD01-612 3.55 513 12.37 2 7 29%
4,4-DDE 1.00 430 *+ HM-8DO1-612 4.01 5.37 8.82 2 7 29%
4,4-DDD 0.87 3.10 *+ HM-SD01-612 2.85 4.16 6.44 4 7 57%
4,4-00T 1.70 170 *+ HM-SD01-612 379 5.13 6.75 1 7 14%
alpha-Chiordane 1.30 130 *+ HM-SD01-612 1.99 2561 3.14 1 7 14%
gamma-Chlordane 3.00 3.00 + HM-SDO01-612 2.24 2.86 3.56 1 7 14%

* = 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 AME 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 ANALYTICAL RESULTS
BACKGROUND - HOLLAND MILL CREEK

SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ugkg)  (ug/kg) VALUE (ug/kg) (ug/kg) (ug/kg) DETECTED ANALYZED DETECTION
Di-n-butylphthalate 53400  619.00 + HM-SD02-612 42329 573.31 766.73 3 7 43%
bis(2-Ethylhexyl)phthalate 45400  454.00 *+ HM-SD03-612 378.64 500.04 607.73 1 7 14%

* = 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 ANALYTICAL RESULTS
BACKGROUND - HOLLAND MILL CREEK
SEDIMENT - VOLATILE ORGANIC COMPOUNDS

. yi
S

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ughkg)  (uglkg) VALUE (ug/kg) (ug/kg) (ug/kg) DETECTED ANALYZED DETECTION
NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = 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 ANALYTICAL RESULTS
BACKGROUND - WEBB CREEK

SEDIMENT - METALS

MINIMUM  MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCE LEVEL No.OFTIMES  No.OFTIMES FREQUENCY OF
PARAMETER (mg/kg) __(markg) VALUE (ma/kg) (ma/kg) {ma/kg) DETECTED ANALYZED DETECTION
Aluminum 820000 14800.00 *+ WC-SD02-06 12275.00  15932.10 19239.95 4 4 100%
Barium 13.30 2820 + WC-SD02-06 18.83 26.76 35.92 4 4 100%
Cadmium 0.06 0.26 + WC-SD02-06 0.13 0.24 1.11 4 4 100%
Calcium 2190.00  4060.00 *+ WC-SD02-06 322250  4132.21 491408 4 4 100%
Chrotnium 8.70 4260 + WC-SD03-612 24.93 42.26 246,57 4 4 100%
Cobalt 3.50 3.90 *+ WC-SD03-612 2.44 4.16 21.71 2 4 50%
Iron 812000 20700.00 + WC-SD03-612 13980.00  20133.62 20586.84 4 4 100%
Lead 5.10 1690 + WC-SD02-08 9.85 16.48 51.03 4 4 100%
Magnesium 61800  6060.00 *+ WC-SD03-612 3197.00 612763 817766.37 4 4 100%
Manganese 26.00 47.80 *+ WC-SD03-612 39.35 50.44 60.95 4 4 100%
Mercury 0.23 0.40 *+ WC-SD02-06 0.31 0.41 0.48 4 4 100%
Nickel 3.80 1140 + WC-SD03-612 7.25 11.11 21.80 4 4 100%
Potassium 141000  1590.00 *+ WC-SD03-612 90588  1719.51 81148.45 2 4 50%
Thallium 0.24 0.24 + WC-8D03-06 0.16 0.23 0.31 1 4 25%
Vanadium 11.90 31.00 + WC-5D03-612 21.33 30.50 45.84 4 4 100%
Zinc 27.20 52.00 + WC-SD02-06 33.83 48,09 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

+ = 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 ANALYTICAL RESULTS
BACKGROUND - wEBB CREEK

SEDIMENT - PESTICIDES/PCBs

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (uglkg)  (uglkg) VALUE (ug/kg) (ug/kg) (ugfkg) DETECTED ANALYZED DETECTION
delta-BHC 079 079 *+ WC-SD02-612 1.99 3.02 9.99 1 4 25%
Aldrin 1.20 120 *+ WC-SD02-06 1.93 2,65 3.66 1 4 25%
Dieldrin 3.70 370 *+ WC-SD02-06 4.00 479 4.98 1 4 25%
4,4'-DDE 16.00 16.00 + WC-SD02-06 7.08 14.12 97.81 1 4 25%
4,4-UDD 12.00 1200 + WC-SD02-UB 6.08 10.78 28.91 1 4 25%
4,4-DDT 0.76 2,60 *+ WC-SD02-06 2.37 4,64 91.00 3 4 75%

* = 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 ANALYTICAL RESULTS
BACKGROUND - WEBB CREEK

SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. L.OG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME  CONFIDENCELEVEL No.OF TIMES  No.OF TIMES FREQUENCY OF
PARAMETER (uglkg)  (ug/kg) VALUE (ug/kg) (ug/kg) (ug/kg) DETECTED ANALYZED DETECTION
Benzo(a)pyrene 544.00  544.00 *+ WC-SD03-612 436.25 554,81 635.17 1 4 25%

* = 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

*3 = BOTH THE'RME AND LOG NORMAL 95% UCL ARE GREATER THAN THE MAXIMUM LETECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE
AME = REASONABLE MAXIMUM EXPOSURE

NA = NOT APPLICABLE



MARINE CORPS BASE CAMP LEJEUNE
STATISTICAL SUMMARY OF ANALYTICAL RESULTS
BACKGROUND - WEBB CREEK

SEDIMENT - VOLATILE ORGANIC COMPOUNDS

MINIMUM _ MAXIMUM SAMPLE No. LOG NORMAL
DETECTED DETECTED  OF MAXIMUM ARITHMETIC UPPER 95%
VALUE  VALUE DETECTED  AVERAGE RME ~ CONFIDENCE LEVEL No.OFTIMES  No.OF TIMES FREQUENCY OF
PARAMETER (ughkg)  (uglkg) VALUE (ug/kg) (ugrkg) (ugrkg) DETECTED ANALYZED DETECTION
NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED

* = 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 DETVECTED VALUE; THEREFORE, THE MAXIMUM VALUE IS USED TO CALCULATE CHRONIC DAILY INTAKE
RME = REASONABLE MAXIMUM EXPOSUKE

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-SWO01 HC-SwWo02 HC-SW03 HC-SW03D HC-SW04
LABORATORY I.D. 5167-16 5162 5166 5163 5152
DATE COLLECTED 08-MAY-1994  06-MAY-1994  06-MAY-1994  06-MAY-1994  08-MAY-1994
UNITS UG/L UG/L UG/L UG/L UG/L
Aluminum 356 U 303 U 301 U 187 U 692
Arsenic 1 U 1 U 20 10 Ud 1 U
Barium 19 J 20 J 26 J 24 J 9 J
Calcium 27000 36600 86600 107000 11600
Chromium 9 U 19 U 130 J 125 J 9 U
Iron 746 528 339 29 556
Magnesium 1450 44800 633000 613000 954
Potassium 1670 U 14500 203000 202000 1670 U
Selenium i U 5 U 6 J 1 W 1-Ud
Sodium 6900 383000 2090000 2560000 6090



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HADNOT CREEK
SURFACE WATER PESTICIDES AND PCBs

BAKER 1.D. HC-SWO01 HC-SW02 HC-SW03 HC-SW03D HC-SW04
LABORATORY 1.D. 5167-16 5162 5166 5163 5182
DATE COLLECTED 08-MAY-1994  06-MAY-1994  06-MAY-1994  06-MAY-1994  08-MAY-1994
UNITS ug/l ug/! ug/| ug/! ug/!

NO PESTICIDES OR PCBs WERE DETECTED



MARINE CORPS BASE CAMP LEJEUNE

ANALYTICAL SUMMARY OF RESULTS

BACKGROUND - HADNOT CREEK

SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS

BAKER I.D. HC-SWO01 HC-SW02 HC-SW03 HC-SW03D HC-SW04
LABORATORY I.D. 5167-16 5162 5166 5163 5152
DATE COLLECTED 08-MAY-1994  06-MAY-1994  06-MAY-1994  06-MAY-1994  08-MAY-1994
UNITS ug/| ug/l ug/! ug/| ug/l

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-SWO1 HC-SW02 HC-SW03 HC-SW03D HC-SW04
LABORATORY I.D. 5167-16 5162 5166 5163 5152
DATE COLLECTED 08-MAY-1994  06-MAY-1994  06-MAY-1994  06-MAY-1994  08-MAY-1994
UNITS ug/| ug/l ug/! ug/l ug/l

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. HM-SWO01 HM-SW02 HM-SW03
LABORATORY L.D. 5167-18 5161 5160
DATE COLLECTED 08-MAY-1994  06-MAY-1994  06-MAY-1994
UNITS UG/L UG/L UG/L
Aluminum 259 U 535 J 288 U
Barium 19 J 38 J 20 J
Calcium 14100 40200 302000
Chromium i0 U 36 J 158 J
iron 425 559 320
Lead 1 U 25 U 58.1
Magnesium 2830 109000 754000
Potassium 1670 U 41100 288000
Selenium 15 d 5 U 41 J
Sitver i0 U 17 U 37 J
Sodium 16500 7398000 6750000



MARINE CORPS BASE CAMP LEJEUNE
ANLAYTICAL SUMMARY OF RESULTS
BACKGROUND - HOLLAND MILL CREEK
SURFACE WATER - PESTICIDES AND PCBs

BAKER I.D. HM-SWO1 HM-SW02 HM-SW03
LABORATORY L.D. 5167-18 5161 5160
DATE COLLECTED 08-MAY-1994  06-MAY-1994  06-MAY-1994
UNITS ug/! ug/l ug/l

NO PESTICIDES OR PCBs WERE DETECTED



MARINE CORPS BASE CAMP LEJEUNE

ANALYTICAL SUMMARY OF RESULTS

BACKGROUND - HOLLAND MILL CREEK

SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS

BAKER 1.D. HM-SWO01 HM-SW02 HM-SW03
LABORATORY I.D. 5167-18 5161 5160
DATE COLLECTED 08-MAY-1994  06-MAY-1994  06-MAY-1994
UNITS ug/| ug/l ug/l

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 1.D. HM-SWO01 HM-SWo02 HM-SWO03
LABORATORY 1.D. 5167-18 5161 5160
DATE COLLECTED 08-MAY-1994  06-MAY-1994  06-MAY-1994
UNITS ug/l ug/! ug/|

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED



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 a7 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 |.D. WC-SW02 WC-SW03
LABORATORY 1.D. 5167-8 5158
DATE COLLECTED 06-MAY-1994  06-MAY-1994
UNITS ug/l ug/l
Aldrin 0.035 J 0.05 U



N S/

MARINE CORPS BASE CAMP LEJEUNE

ANALYTICAL SUMMARY OF RESULTS

BACKGROUND - WEBB CREEK

SURFACE WATER - SEMIVOLATILE ORGANIC COMPOUNDS

BAKER I.D. WC-SW02 WC-SW03
LABORATORY 1.D. 5167-8 5158
DATE COLLECTED 06-MAY-1994  06-MAY-1994
UNITS ug/ ug/l

NO SEMIVOLATILE ORGAN!IC COMPOUNDS WERE DETECTED



MARINE CORPS BASE CAMP LEJEUNE

ANALYTICAL SUMMARY OF RESULTS

BACKGROUND - WEBB CREEK

SURFACE WATER - VOLATILE ORGANIC COMPOUNDS

BAKER L.D. WC-SW02 WC-SW03
LABORATORY {.D. 5167-8 5158
DATE COLLECTED 06-MAY-1994  06-MAY-1994
UNITS ug/l ug/l

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED



Analytical Summary of Results
(Sediment)



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HADNOT CREEK
SEDIMENT - METALS

BAKER I.D.

HC-SD01-08

HC-8D01-612

HC-8D02-06

HC-SD02-612 HC-SD03-06 HC-SD03-06D HC-SD03-612 HC-5D04-06 HG-SD04-612
LABORATORY 1.D 5050 5044 5057-2 5054 5238 5237 5236 5052 5051
DATE COLLECTED 8-MAY-1994 8-MAY-1994 6-MAY-1994 6-MAY-1994 07-MAY-1994 07-MAY-1994 07-MAY-1994 8-MAY-1994 8-MAY-1994
UNITS MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Aluminum 2940 J 1880 J 7820 J 10100 J 3120 J 7310 J 14000 J 780 J 1260 J
Arsenic 0.46 J 028 J 1.1 4 1.9 J 75 U 65 U 79 U 0.45 J 026 J
Barium 16.3 J 14,6 J 92 J 87 J 39 U 10.2 17.2 41 J 55 J
Beryllium 0.14 J 0.16 U 025 J 032 J 095 R 092 R 1.3 R 013 U 0.15 U
Cadmium 0.03 J 0.03 J 0.1 J 0.04 J 0.66 0.08 004 U 0.03 J 0.03 UJ
Calcium 3620 J 3330 J 2030 J 1610 J 3380 J 3350 J 3310 J 1030 J 2150 J
Chromium 23 3.2 6 6 16.1 18.8 41,6 2 1.3
Cobalt 16 U 1.8 U 27 U 18 U 37 U 45 5 1.5 U 16 U
Copper 1 1.1 1.5 0.81 49 U 43 U 35 U 0.66 0.73
Iron 648 586 3660 4630 7280 J 11100 J 1700 J 382 583
Lead 077 R 0.88 R 11 R 71 R 5.3 3.7 86 R 1R 11 R
Magnesium 87.7 77.14 1450 1040 4420 4130 6540 482 U 625 U
Manganese 6.9 6.5 6.5 4.9 171 35.1 64.7 3.7 3.8
Mercury 019 R 0.13 R 042 R 024 R 0.34 0.25 0.42 011 R 0.08- R
Nickel 1.6 U 18 U 27 U 1.8 9.9 5.5 121 1.5 U 1.6 U
Potassium 349 U 396 U 623 395 U 1420 1250 1840 324 U 355 U
Selenium 027 J 034 J 0.6 J 047 J 0.48 UJ 0.41 UJ 051 UJ 021 d 02 W
Sodium 338 U 385 U 2750 1630 14100 R 9860 R 6620 R 315 U 344 U
Thallium 0.14 0.16 0.42 0.28 034 U 0.29 0.44 013 U 0.15 U
Vanadium 2.6 2.8 8.4 7 20.5 18.4 36.9 1.5 1.9
Zinc 49 U 45 U 97 U 66 U 20.8 34.3 40 45 U 83 U



MARINE COPRS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HADNOT CREEK
SEDIMENT - PESTICIDES AND PCBs

BAKER I.D. HC-8001-06 HC-8D01-612  HC-8D02-06 HC-8D02-612  HC-SD03-06 HC-SD03-06D0  HC-SD03-612  HC-SD04-06 HC-SD04-612
LABORATORY i.D. 5057-7 5044 5055 5054 5238 5237 5236 5052 5051

DATE COLLECTED 8-MAY-1994 8-MAY-1894 6-MAY-1994 6-MAY-1994 07-MAY-1994 07-MAY-1994 07-MAY-1994 8-MAY-1994 8-MAY-1994
UNITS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

beta-BHC 24 U 28 U 42 U 28 U 58 U 49 U 62 U 23 U 1.7 J
delta-BHC 0.64 J 28 U 42 U 28 U 58 U 49 U 6.2 U 23 U 25 U
Heptachlor 0.48 J 28 U 42 U 28 U 58 U 49 U 62 U 23 U 2 J
4,4'-DDD 24 U 28 U 15 J 28 U 11 U 2 J 4 J 23 U 25 U
4,4'-DDT 47 U 54 U 82 U 53 U i1 U 1.2 J 12 U 44 U 48 U
Methoxychlor 24 U 28 U 42 U 28 U 58 U 49 U 62 U 094 J 25 U
Endrin aldehyde 0.59 J 54 U 71 J 077 J 11 U 96 U 12 U 44 U 48 U



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HADNOT CREEK

SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS

BAKER 1.D. HC-SD01-06 HC-8D01-612 HC-SD02-06 HC-SD02-612 HC-SD03-06 HC-8003-06D HC-SD03-612 HC-80D04-06 HC-SD04-612
LABORATORY L.O. 5057-7 5044 5055 5054 5238 5237 5236 5052 5051
DATE COLLECTED 8-MAY-1994 8-MAY-1994 6-MAY-1994 6-MAY-1994 07-MAY-1994 07-MAY-1994 07-MAY-1994 8-MAY-1994 8-MAY-1994
UNITS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

NO SEMIVOLATILE ORGANIC COMPOUNDS WERE DETECTED



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HADNOT CREEK

SEDIMENT - VOLATILE ORGANIC COMPOUNDS

BAKER I.D. HC-SD01-06 HC-SDo1-612 HC-SD02-08 HC-8D02-612 HC-SD03-06 HC-SD03-06D HC-SD03-612 HC-SD04-06 HC-SD04-612
LABORATORY 1.D. 8057-7 5044 5055 5054 5238 5237 5236 5052 5051

DATE COLLECTED 8-MAY-1994 8-MAY-1994 6-MAY-1994 6-MAY-1994 07-MAY-1894 07-MAY-1994 07-MAY-1934 8-MAY-1984 8-MAY-1994
UNITS uglkg ug/kg ug/kg ug/kg ugrkg ug/kg ugrkg ugrkg ug/kg
Acetone 70 J 16 UJ 25 W 16 Ud 34 UJ 29 W 37 W 13 UJ 15 UJ
Carbon Disulfide 14 U 16 U 14 19 J 34 U 29 U 37 U 13 U 15 U
2-Butanone 7 d 16 UJ 25 UJ 16 UJ 34 UJ 29 UJ 37 UJ 13 UJ 15 UJ



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HOLLAND MILL CREEK
SEDIMENT - METALS

BAKER L.D.

HM-SD01-06

HM-SD01-060  HM-SDO1-612  HM-SD02-06 HM-SD02-612  HM-SD03-08 HM-SD03-612
LABORATORY I.D. 5243-18 5220 5219 5242 5241 5240 5239
DATE COLLECTED 08-MAY-1994 08-MAY-1994 08-MAY-19394 07-MAY-1894 07-MAY-1294 07-MAY-1994 07-MAY-1994
UNITS MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG MG/KG
Aluminum 457 J 337 J 505 J 13600 J 9850 J 8760 J 9760 J
Barium 3.4 U 21 U 39 U 18.7 13.7 1 12.8
Cadmium . 0.03 0.11 0.03 0.08 0.06 0.0 0.03
Calcium 282 J 508 J 2850 J 4250 J 7860 J 2920 J 2000 J
Chromium 1.6 1.1 1.5 38.4 28.1 30.7 36
Cobalt 13 U 14 U 14 U 4.4 35 U 39 U 4
Iron 262 J 225 J 350 J 15800 J 32400 J 16900 J 19900 J
Lead 062 J 0.74 J 1 6 7.2 9.2 8.7
Magnesium 35.5 26.7 34.4 4940 3000 §700 4300
Manganese 1.9 1.3 1.6 67.2 56.5 50.2 61.3
Mercury 0.09 0.16 0.18 0.27 0.32 0.35 0.27
Nickel 13 U 14 U 14 U 11.2 9.6 14.2 10.3
Potassium 297 U 304 U 317 U 1510 1600 1720 1760
Selenium 017 U 0.17 U 025 J 04 J 045 UJ 05 UJ 0.37 UJ
Silver 0.48 037 U 039 U 0.85 U 095 U 1 u 0.79 U
Thallium 012 U 012 U 0.13 0.37 0.32 035 U 0.27
Vanadium 0.84 0.62 U 0.66 274 30 28.4 29.5
Zinc 9.7 6.7 8.3 431 33.2 34.1 29.9



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HOLLAND MILL CREEK
SEDIMENT - PESTICIDES AND PCBs

BAKER I.D. HM-SD01-06 HM-SD01-060 HM-SD01-612  HM-SD02-06 HM-SD02-612 HM-SD03-06 HM-SD03-612
LABORATORY I.D. 5243-18 5220 5219 5242 5241 5240 5239

DATE COLLECTED 08-MAY-1994 08-MAY-1894 08-MAY-1994 07-MAY-1994 07-MAY-1934 07-MAY-1994 07-MAY-1984
UNITS ug/kg ug/kg ug/kg ug/kg uglkg ug/kg -ug/kg

beta-BHC 21 W 73 J 3.8 51 U 55 U 6 U 45 U
Aldrin 21 U 0.56 J 072 J 51 U 55 U 6 U 45 U
Dieldrin 4 U 0.58 J 1.6 J 88 U 1 U i2 U 88 U
4,4'-DDE 4 U 1 J 43 98 U 11 U 12 U 88 U
4,4-D0DD 4 U 0.87 J 3.1 98 U 11 U 25 J 1.1 J
4,4'-DDT 4 U 41 U 1.7 J 98 U 11 U 12 U 88 U
alpha-Chlordane 21 U 21 U 13 J 51 U 85 U 6 U 45 U
gamma-Chlordane 21 U 21 U 3 51 U 55 U 6 U 45 U



MARINE CQRPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HOLLAND MILL CREEK

SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS

BAKER 1.D. HM-SD01-06 HM-SD01-060 HM-SD01-612 HM-SD02-06 HM-SD02-612  HM-SD03-06 HM-SD03-612
LABORATORY I.D. 5243-18 5220 5219 5242 5241 5240 5239
DATE COLLECTED 08-MAY-1994  08-MAY-1994  0B8-MAY-1994  07-MAY-1994  07-MAY-1994  07-MAY-1994  07-MAY-1994
UNITS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Di-n-butylphthalate 401 U 472 U 429 U 614 J 618 J 1150 U 534 J
bis(2-Ethylhexyl) phthalate 401 UJ 412 W 429 UJ 943 U 1058 U 1150 U 454 J



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - HOLLAND MILL CREEK
SEDIMENT - VOLATILE ORGANIC COMPOUNDS

BAKER 1.D. HM-SD01-06 HM-SD01-06D HM-SD01-612  HM-SD02-06 HM-SD02-612  HM-SD03-06 HM-SD03-612
LABORATORY I.D. 5243-18 5220 5219 5242 5241 5240 5239
DATE COLLECTED 08-MAY-1994  0B-MAY-1994  08-MAY-1994  07-MAY-1994  07-MAY-1994  Q7-MAY-1884  (7-MAY.1894
UNITS ug/kg ug/kg ug/kg uglkg ug/kg ug/kg ug/kg

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - WEBB CREEK
SEDIMENT - METALS

BAKER 1.D. WC-SD02-06 WC-SD02-612 WC-SD03-05  WC-SD03-612
LABORATORY I.D. 5243-10 5232 5235 5234
DATE COLLECTED 06-MAY-1994  06-MAY-1994  07-MAY-1994  07-MAY-1994
UNITS MG/KG MG/KG MG/KG MG/KG
Aluminum 14800 8200 11500 14600
Barium 28.2 13.3 14.6 19.2
Cadmium 0.26 0.12 0.06 0.07
Calcium 4060 3260 2190 3380
Chromium 18.1 8.7 30.3 42.6
Cobalt 3.5 2.3 2.4 3.9
lron 14600 8120 12500 20700
Lead 16.9 11.9 5.1 5.5
Magnesium 1690 618 4420 6060
Manganese 40.2 26 43.4 47.8
Mercury 0.4 0.36 0.23 0.26
Nickel 57 3.8 8.1 11.4
Potassium 739 508 141C 1580
Thallium 0.3 0.21 0.24 0.32
Vanadium 21 11.9 21.4 31
Zinc 52 27.8 28.3 27.2



MARINE CORPS BASE CAMP LEJEUNE
ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - WEBB CREEK
SEDIMENT - PESTICIDES AND PCBs

BAKER 1.D. WC-SD02-06 WC-SD02-612 WC-SD03-06  WC-SD03-612
LABORATORY I.D. 5243-10 5232 5235 5234

DATE COLLECTED 06-MAY-1994  06-MAY-1994  07-MAY-1994  07-MAY-1994
UNITS ug/kg ug/kg ug/kg ug/kg

delta-BHC 52 U 079 J 37 U 54 U
Aldrin 1.2 J 39 U 37 U 54 U
Dieldrin 37 J 75 U 71 U 10 U
4,4-DDE 16 75 U 71 U 10 U
4,4-DDD 12 75 U 71 U 10 U
4,4-DDT 26 J 11 J 0.76 J 10 U



MARINE CORPS BASE CAMP LEJEUNE

ANALYTICAL SUMMARY OF RESULTS
BACKGROUND - WEBB CREEK

SEDIMENT - SEMIVOLATILE ORGANIC COMPOUNDS

BAKER I.D. WC-SD02-06 WC-SD02-612 WC-SD03-06  WC-SD03-612
LABORATORY 1.D. 5243-10 5232 5235 5234

DATE COLLECTED 06-MAY-1994  06-MAY-1994  (07-MAY-1984  07-MAY-1994
UNITS ug/kg ug/kg ug/kg ug/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 1.D. WC-SD02-06 WC-SD02-612 WC-SD03-06 WC-SD03-612
LABORATORY |.D. 5243-10 5232 5235 5234
DATE COLLECTED 06-MAY-1994  06-MAY-1994  07-MAY-1994  07-MAY-1994
UNITS ug/kg ug/kg ug/kg ug/kg

NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED



Field Chemistry Results



FIELD CHEMISTRY FROM BIOLOGICAL SAMPLES
HADNOT CREEK, HOLLAND MILL CREEK, AND WEBB CREEK
MCB CAMP LEJEUNE, NORTH CAROLINA

Sample Sample Salinity Conductivity DO pH Temperature
Identification Location |  (ppt) (micromhos/cm) | (mg/L) (8.0.) (deg. ©)
[}
HCO01-SW/SD- surface 0 13.5 7.9 6.89 17
FS/BN bottom NA NA NA NA NA
HC02-SW/SD surface 0.8 1,810 5.9 6.71 16.1
bottom 15.5 21,900 1.0 6.73 18.2
HC02-FS/BN : surface . 0.3 1,200 NA NA 20.5
bottom 13.1 - 20,900 NA NA- : 22
surface 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
HC03-SW/SD surface 17 25,500 12 7.79 17.5
bottom NA NA NA NA NA
HCO03-FS/BN surface 17.9 26,500 NA ... 7.69 17.8
bottom - NA NA NA NA NA
HC04-SW/SD- i surface 0 65 5.3 6.16 17.3
FS/BN * bottom NA NA NA NA NA
HMO1-SW/SD- surface 0 140 8.0 6.9 17.5
FS/BN bottom NA NA NA NA NA
HMO02-SW/SD surface : 24 36,000 11.8 7.9 17.2
bottom 25 38,000 11.6 7.6 17.6
HMO2-FS/BN surface 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 6,000 NA NA 19.5
surface 1 2,490 5.8 6.85 15.5
bottom 1.1 2,700 5.0 6.72 15.2
HMO03-SW/SD surface 13.5 19,000 3.4 . 6.81 17.8
bottom NA NA NA NA NA
HMO03-FS/BN surface 22 32,000 10.8 7.90 17.5
bottom NA NA NA NA NA




Sample Conductivity Temperature
Identification (micromhos/cm) UL (deg. C)
WC02-SW/SD surface 4.5 9,000 9.0 7.48 21

bottom 5.5 9,000 7.0 7.48 20.5
surface 0 975 5.1 7.08 17.5
bottom 0 1,250 4.4 7.15 17.5
WCO02-FS/BN surface 0 850 5.5 6.98 20.5
bottom 7 10,500 6.1 6.85 21
WC03-SW/SD surfaice | 10 16,500 10 7.33 23
bottom 10 16,500 8.5 7.36 22.4
WCO03-FS/BN surface 12 17,200 9.1 7.43 20
bottom 12.8 18,000 9.6 7.56 19
ppt = parts per thousand FS = Fish sample :
S.U. = Standard Units BN = Benthic Macroinvertebrate sample
NA = Not Analyzed SW/SD = Surface water/sediment sample

Sample Location = Water surface or water bottom
DO = Dissolved Oxygen level



Positive Detection Summary
Fish Fillet Tissue Analysis



MARINE CORPS BASE CAMP LEJEUNE
BACKGROUND - HADNOT CREEK
POSITIVE DETECTIONS SUMMARY
FISH FILLET TISSUE SAMPLES

HC1A-RD HC1A-SF HC1A-LBA HC1A-LBB HC1A-LBC HC1A-BCA HC1A-BCA HC1A-GA HC1A-GB
(Red Drum) (Southern (Largemouth |(Largemouth |({Largemouth [(Blue Crab) (Blue Crab) (Longnose (Longnose

Flounder) Bass) Bass) Bass) Gar) Gar)
Parameter _(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (ma/kg) (mg/kg)
Volatiles
Acetone 0.13 J 0.066 J 0.077 J 0.07 J 0.037 J 0.11 J 0.099 J 0.028 0.016 J
Methylene Chloride 0.041 0.013 B 0017 B 0016 B 0.003 B 0.011 B 0.022 B 0.004 0.015 B8
Semivolaliles
Phenol ND 0.46 ND 2.1 1.6 ND ND ND ND
Di-n-octyl phthalate ND ND 0.061 J ND 0.085 ND ND 0.29 0.5 J
Bis(2-ethylhexyl)phthalate 1.1 B 0.82 B 3.6 B 3.2 B 4.8 B ND ND 11 17 J
Pesticides/PCBs
4,4'-0DD ND ND ND ND ND 0.0066 0.0056 ND ND
4,4'-DDE ND ' ND ND ND ND 0.0087 0.0046 0.012 0.0097
alpha-Chlordane ND ND ND ND 0.00017 P 0.0018 0.0012 ND ND
Aroclor-1260 ND ND ND ND ND ND ND ND ND
Inorganics
Aluminum ND ND ND 365 ND ND ND ND ND -
Arsenic 0.7 L 0.82 0.34 L 0.37 L 0.36 K 0.68 0.39 25 3.9 L
Barium ND ND ND ND ND ND 10.1 ND ND
Cadmium ND ND ND ND ND 0.14 0.11 J ND ND
Calcium 154 271 528 684 1170 4480 32200 493 520
Chromium 0.38 L ND 0.23 L 0.68 L 0.63 L ND 0.52 L 0.32 0,21 L
Copper 0.5 J 0.18 J 0.2 J 0.24 J 0.28 J 7.9 5.8 0.46 0.18 J
iron ND ND ND ND ND ND ND ND ND
Lead ND ND ND ND ND ND ND ND ND
Magnesium 285 254 298 292 319 591 1800 286 300
Manganese 0.13 0.38 0.09 J 009 J 008 J 1.8 13.6 0.24 0.21 J
Merecury 0.07 0.05 0.22 0.24 0.17 K 0.08 0.02 J 0.22 0.14
Nickel ND ND ND ND ND ND ND 0.45 ND
Potassium 3930 3700 3740 3610 4040 2170 1860 3410 3270
Sodium 1060 607 505 580 529 4060 4270 623 523
Zinc 5 5 3.9 4.4 4.6 L 25 17.9 6.5 4.6




Fish Distribution and Characterization



FISH DISTRIBUTION AND CHARACTERIZATION

MCB CAMP LEJEUNE, NORTH CAROLINA

BACKGROUND STATIONS - WEBB, HADNOT, AND HOLLAND MILL CREEKS

Common Name

Scientific Name

N.C. (cm) | Atlas (cm)

Water Type

Habitat

Spawning

Tolerance

Family

Sources

Atlantic Menhaden Brevoortia tyrannus 20 46 Brackish or marine, Rivers, streams NA Intermediate Clupeidae 1,2,3,4
enters freshwater
Spot Leiostomas xanthurus NA NA Brackish or marine, NA NA NA Sciaenidae 1
enters freshwater
Stripped Mullet Mugii cephalus NA 23-35 Brackish or marine, Rivers NA NA Mugilidae 1,2
enters freshwater
Pinfish Lagodon thomboides NA a8 Marine, seldom Shallow waters NA NA Sparidae 1,2
_ enters freshwater
Mud Catfish (Yellow | Ictalupus natalis 24 -38 Freshwater Rivers Streams April Tolerant Ictaluridae 1,2,3
Bullhead) through
May
Redbreast Sunfish Lepomis auritus 18 6-15 Freshwater Streams April NA Centrarchidae 1,2,3
through
June
Atlantic Croaker Micropogonias undulatus NA 61 Estuaries, brackish- NA NA NA Sciaenidae 1,2
water or marine
Pumpkinseed Lepomis gibbosus 20 8-20 Freshwater Streams Creeks April Moderately | Centrarchidae | 1,2,3,4
through Tolerant
October
Longnose Gar Lepisosteus osseus 80 -150 Freshwater; May Rivers April Intermediate | Lepisosteidae 1,2,3
enter brackish water through
May
Summer Flounder.. | Paralichthys dentatus NA 37 ] -Brackick or marine, Rivers NA NA - Bothidae 1
enters freshwater
Flier Centrarchus macropterus 12 7-19 Freshwater Streams April NA Centrarchidae 1,2,3
through
May
Chain Pickerel Esox niger 44 38-45 Freshwater Streams Creeks February | Intermediate Esocidae 1,2,3
through
March




FISH DISTRIBUTION AND CHARACTERIZATION
BACKGROUND STATIONS - WEBB, HADNOT, AND HOLLAND MILL CREEKS
REMEDIAL INVESTIGATION, CT0-0232
MCB CAMP LEJEUNE, NORTH CAROLINA

Common Name Scientific Name Length Length Water Type Habitat Spawning | Tolerance Family Sources
Atlas (cm)
Redear Fish Lepomis microlophus 18 14-25 Freshwater Streams May Intermediate | Centrarchidae 1,2,3
through
August
Warmouth Lepomis gulosus 16 8-26 Freshwater Rivers Streams May Intermediate | Centrarchidae 1,2,3
through
August
White Perch Morone americana NA to 48 Brackish water; Bays and estuaries; NA Intermediate | Percichthyidae 3,5
Freshwater Rivers and lakes
Bluefish Pomatomus saltatrix NA NA Coastal waters Surface waters; NA NA Pomatomidae 2
Near shore and off
shore
Bluegill Lepomis macrochirus 25 18-20 Freshwater Rivers Streams May Intermediate | Centrarchidae 1,23
Creeks through
October
White Catfish Ictalurus catus 31 -46 Freshwater Rivers May Intermediate Ictaluridae 1,2,3
through
June
Largemouth Bass Micropterus salmoides 48 12-70 Freshwater Rivers Streams May Intermediate | Centrarchidae 1,2,3
Creeks through
June
Mummichog Fundulus heterclitus 7 8-10 Shallow coastal Rivers Streams April NA Cyprinodontid 1,2,3
: waters : through ae -
August -
Redfin Pickerel Esox americanus 23 25-30 Freshwater Streams Creeks February NA Esocidae 1,2,3
through
March
Hog Choker Trinectes maculatus 5 7-12 Shallow coastal Rivers Streams March NA Soleidae 1,2,3
waters; Occasionally through
enters freshwater Apri!




FISH DISTRIBUTION AND CHARACTERIZATION
BACKGROUND STATIONS - WEBB, HADNOT, AND HOLLAND MILL CREEKS
REMEDIAL INVESTIGATION, CTO-0232
MCB CAMP LEJEUNE, NORTH CAROLINA

Common Name Scientific Name Length Length Water Type Habitat Spawning | Tolerance Family Sources
N.C. (cm) | Atlag (cm)
Pirate Perch Aphredoderus sayanus 9 7-14 Freshwater Streams Crecks January | Intermediate | Aphredoderida 1,2,3
through e
March
Eastern Mosquito Gambusia affinis NA NA Fresh or Ponds, lakes, NA Intermediate |  Poeciliidae 2,5
(Mosquitofish) brackish water ditches, backwaters,
sluggish streams
Menhinick, 1992.

1

2 Boschung, 1983.
3 USEPA, 1989d.
4 Raasch, 1991.

5 Kennish, 1986.
N

A = Information not Available




TOTAL NUMBER AND PERCENT OF AQUATIC SPECIES IDENTIFIED PER AREA
WEBB CREEK AND HADNOT CREEK

MCB CAMP LEJEUNE, NORTH CAROLINA

WEBB CREEK Total HADNOT CREEK Total
wcCo2 | wco3 | Detected ["ycor | HCO2 | HCo3 | HCo4 | Detected

SPECIES

FISH SPECIES
Spot 4

4 12 12
Stripped Mullet 4 4 3 3
Pumpkinseed 0 3 3
Mudcat 3 3 3 3
Redbreast sunfish 1 2 2
Long-Nosed Gar 9 5 14 0
American flier 0 3 3
Chain pickerel 0 1 1
Redear fish 0 1 1
Atlantic croaker 0 S ]
Warmouth i} 1 1
Bluefish 0 3 3
Yeliow Bullhead 3 3 2 2
Blue gill 4 4 0
White catfish 1 1 0
Largemouth bass 2 2 e 0
Summer flounder 1 0
Mummichog 3 3 0
Pinfish 25 24 49 5 5
Atlantic menhaden 0 2 2
Redfin pickerel 0 2 2
White perch 0 1 1
Hog choker 0 1 1
Pirate perch 0 8 8




TOTAL NUMBER AND PERCENT OF AQUATIC SPECIES IDENTIFIED PER AREA

WEBB CREEK AND HADNOT CREEK

MCB CAMP LEJEUNE, NORTH CAROLINA

SPECIES WEBB CREEK Total HADNOT CREEK Total
WC02 | wWCo3 Detected [THCO1 | HCO2 | HCO03 | HC04 | Detected

NO. OF SPECIES 9 4 12 5 2 3 2 18

NO. OF INDIVIDUALS 53 33 86 10 4 32 10 56

OTHER AQUATIC SPECIES

Grass shrimp

Crayfish

NUMBER OF SPECIES

W =i Of W
e IR
Wi =i W O

NO. OF INDIVIDUALS




TOTAL NUMBER AND PERCENT OF AQUATIC SPECIES IDENTIFIED PER AREA
HOLLAND MILL CREEK

MCB CAMP LEJEUNE, NORTH CAROLINA

HOLLAND MILL CREEK

SPECIES (CARTWHEEL BRANCH) Total Detected
HMO1 HMO02 HMO03
Spot 8 8
Stripped Mullet I 3 14
Pumpkinseed 16 2 18
Chain pickerel 2 2
Swamp darter 6 6
Mud sunfish 1 1
Black drum 1 1
Ligar 3 3
Gizzard Shad 2 2
Spotted sunfish 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
Pinfish 7 g 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

SPECIES

HOLLAND MILL CREEK
(CARTWHEEL BRANCH)

HMO1

HMO02

HMO3

Total Detected

"OTHER AQUATIC
SPECIES

Unknown

Grass shrimp

13

13

Crayfish

NUMBER OF SPECIES

NO. OF INDIVIDUALS

13

17




HADNOT CREEK - BACKGROUND STATIONS

SPECIES

Strippet Mullet

Atlantic Menhaden

Blue Fish

Spot

\

HCo1t HC02 HC03 HCOA4
COC SAMPLE NO. Fish Mass Average Fish Mass Average Fish Mass Average Fish Mass Average
Length Weight Weight Length Weight Weight Length Weight Weight Length Weight Weight
(cm) (g) (em) (@) (em) (@) (cm) (9)
HCO03 15.25 45 45
12.5 20 20
128 20 20
COUNT 3 3
AVERAGE 13.416666667 28.333333333
MAXIMUM 15.25 45
MINIMUM 1285 20
+1 collected, no length or weight
HCO03 5 <5 2.5
COUNT 2 2
AVERAGE s 25
MAXIMUM 5 2.5
MINIMUM 5 25
HCO03 7 7 7
11 17 17
8 8 8
COUNT 3 3
AVERAGE 8.6666666667 10.666666667
MAXIMUM " i7
MINIMUM 7 7
HCo3 125 22 22
65 <50 2.5
6,75 <5.0 25
5§ <50 2.5
35 <50 2.5
55 <50 25
14 40 40
13.5 35 35
12 35 35
14 35 35
55 <5.0 25
11.5 20 20
COUNT 12 12
AVERAGE 9.0208333333 16.833333333
MAXIMUM 14 40
MINIMUM 3.5 2.5



HADNOT CREEK - BACKGROUND STATIONS

SPECIES

White Perch

Hogchoker

Pinfish

Atlantic Croaker

Redbreast Suntish

American Flyer

HCO1

HCO02

HCO03 HCO4
COC SAMPLE NO. Fish Mass Average Fish Mass Average Fish Mass Average Fish Mass Average
Length Waight Welght Length Walght Welght Length Welight Walght Length Welght Welght
{cm) @ (em) (@) {em) )] (cm) (@)
HCo3 18.5 105 105
COUNT 1 1
AVERAGE 18.5 105
MAXIMUM 18.5 105
MINIMUM 18.5 105
HC03 55 5 5
COUNT 1 1
AVERAGE 5.5 5
MAXIMUM 5.5 5
MINIMUM 55 S
HCO3 13 35 as
10.8 25 2%
11 22 2
10.5 % s
13 a7 a7
COUNT s s
AVERAGE 11.66 8.8
MAXIMUM 13 37
MINIMUM 10.5 22
HCo3 1.5 20 20
10.5 16 16
9 10 10
10.5 14 14
75 <5 25
COUNT 5 5
AVERAGE 9.8 12,8
MAXIMUM 1.5 20
MINIMUM 75 25
HCo1 235 205 265
20 175 176
COUNT 2 2
AVERAGE 21.75 por-t]
MAXIMUM 2.5 265
MINIMUM 20 175
HCo% 165 65 85
05 15 15
+1 collected, no langth or welght
COUNT 3 3
AVERAGE 13 40
MAXIMUM 18.5 65
MINIMUM 8.5 15



.,

)

HADNOT CREEK - BACKGROUND STATIONS

SPECIES

Chain Pickerel

Yellow Bulihead

Pumpkinseed

Warmouth

Redlin Pickere!

Pirate Perch

Crayfish

Mudcat

HCo1 HCo2 HCo3 HCO4
COC SAMPLE NO. Fish Mass Average  Fish Mass Average  Fish Mass Average Fish Mass Avarage
Length Welght Welght Length Waelght Weight Length Waelght Walght {ength Weight Welight
fem) () {cm} () {cm) @) (cm) )
HCO1 37 290 290
COUNT 1 1
AVERAGE 37 200
MAXIMUM kY 260
MINIMUM a7 200
HCo1 8.5 270 270
285 s 7%
COUNT 2 2
AVERAGE 26.5 2725
MAXIMUM 265 275
MINIMUM 2.5 270
HCo?2 13 50 50
17.5 125 125
16 100 100
COUNT 3 3
AVERAGE 155 91.666667
MAXIMUM 17.5 125
MINIMUM 13 50
HCO02 22 250 250
COUNT 1 1
AVERAGE 22 250
MAXIMUM 22 250
MINIMUM 22 250
+1 collected, no length or welght
HCO04 17 30 30
COUNT 2 2
AVERAGE 17 30
MAXIMUM 17 30
MINIMUM 17 30
HCo4 5 >5 25
45 25
+8 collected, no length or welght
COUNT 8
AVERAGE 4.75 25
MAXIMUM 5 25
MINIMUM 45 25
HCO4 ] 10 33
45 33
4 33
COUNT 3 3
AVERAGE 4.8333333 3.3
MAXIMUM [} 33
MINIMUM 4 33

3 collected at HCO1, no length or welght



HOLLAND Mill. CREEK - BACKGROUND STATIONS

MINIMUM

HMO1 HMo2 . HMO03
SPECIES COC SAMPLE NO. Figh Mass Average  Fish Mass Average Fish Mass Average
— Length Weight Weight Length Weight Weight Length Weight Weight
4 - (cm) (@) em) 9} cm) @)
Strippet Muliet HMO2 385 640 640
395 600 600
345 400 400
345 400 400
335 360 360
34 340 340
ar 480 460
35 520 520
RS 410 410
32 320 320
3t 370 370
HMO03 14.5 40 40
85 <5 25
+1 collected, no length or weight
COUNT 11 11 3 3
AVERAGE 34.81818182 438.1818182 10.5 21.25
MAXIMUM 38.5 640 145 40
MINIMUM n 320 6.5 25
Atantic Menhaden HMOo3 8 24 4
8 4
5.7 4
5.4 4
55 4
56 4
5.7 22 22
55 22
s 22
55 22
55 22
5.2 2.2
55 22
§5 22
5.6 22
6.2 22
6 25 25
5.5 25
i S 25
; - 55 25
55 25
55 25
8 25
5 25
55 25
5.5 20 2
5.7 2
5 2
5 2
6 2
55 2
5.5 2
8 2
& 2
8.5 2
5.5 27 1.8
58 1.8
55 1.8
5.7 1.8
] 1.8
6 1.8
6.5 1.8
55 1.8
6.5 1.8
55 1.8
55 1.8
55 1.8
[ 1.8
5.5 1.8
5.5 1.8
55 20 2
4.5 2
5 2
55 2
5.5 2
55 2
55 2
] 2
5.5 2
Ve 8 2
: ) 8 2
138 collected no length or weight
COUNT 199 61
AVERAGE 56 2.2540984
MAXIMUM 6.5 4
4.5 1.8



HOLLAND MilL CGREEK - BACKGROUND STATIONS

HMO1 HMO02 HMO03
SPECIES COC SAMPLE NO. Fish Mass Average Fish Mass Average Fish Mass Average
Length Weight Weight Length Waeight Weight Length Weight Weight
em) ()] (em) {9 {cm) )
Summer Flounder HMO02 2.5 250 250
HMO3 33 400 400
43 850 850
205 20 90
24 120 120
+13 collected, no length or weight
COUNT 1 1 17 4
AVERAGE 28.5 250 30.125 365
MAXIMUM 285 250 43 850
MINIMUM 25 250 2.5 ]
Biack Orum HMO2 28 350 350
COUNT ] 1
AVERAGE 28 350
MAXIMUM 28 350
MINIMUM 28 350
Spotted Sunfish HMo2 155 85 65
17 110 110
COUNT 2 2
AVERAGE 16.25 87.5
MAXIMUM 17 110
MINIMUM 155 65
Largemouth Bacss HMO02 34 540 540
COUNT 1 1
AVERAGE 34 540
MAXIMUM 34 540
MINIMUM 2] 540
+1 collected, no length or weight
Hogchoker HMO3 6 10 10
COUNT 2 1
AVERAGE 6 10
MAXIMUM 6 10
MINIMUM ] 10
Spot HMO3 5 <5 25
12 25 -]
5.8 20 4
6 4
6.2 4
64 4
6.4 4
+1 collected, no length or weight
COUNT 8 7
AVERAGE 6.82857143 6.78571429
MAXIMUM 12 25
MINIMUM 5 25
Blue Gill HMO2 17 105
HMOY 10.5 10 10
+1 collected, no length or weight
COUNT 2 1 1 1
AVERAGE 10.5 10 17 105
MAXIMUM 105 10 17 105
MINIMUM 10.5 10 17 105




HOLLAND MILL CREEK - BACKGROUND STATIONS

HMO1 HM02 HMO03
SPECIES COC SAMPLE NO. Fish Mass Average Fish Mass Average Fish Mass Average
Length Weight Weight Leéngth Weight Weight Length Weight Weight
(cm) [C1) ferm) g em) (9)
Pumpkinseed HMO02 15 50 50
1S 0 30
HMO1 75 45 45
6.5 4.5
7.5 4.5
7.5 45
6 4.5
6 45
4.5 45
8.5 4.5
8 4.5
5.5 45
8 50 8.3
8.5 8.3
6.5 8.3
85 8.3
1 83
75 83
COUNT 16 16 2 2
AVERAGE 7.34375 5925 13.25 40
MAXIMUM 11 8.3 15 50
MINIMUM 45 45 11.5 30
Long-nose Gar HMO02 73 1250 1250
83 2000 2000
725 1540 1840
COUNT 3 3
AVERAGE 76.16666667 163G
MAXIMUM 83 2000
MINIMUM 7258 1250
Pinfish HMO02 17.5 a0 80
HMo3 5 <5 25
+6 collected, no length or weight +3 collected, no length or weight
COUNT 7 1 4 1
AVERAGE 17.5 80 5 25
MAXIMUM 17.5 80 5 25
MINIMUM 17.5 80 5 25
Gizzard Shad HMo2 ‘3 480 480
34 460 460
COUNT 2 2
AVERAGE 335 470
MAXIMUM 34 480
MINIMUM 33 460
Chain Pickerel HMO1 13 10 5
138 5
COUNT 2 2
AVERAGE 13.28 5
MAXIMUM 135 5
MINIMUM 13 5
Unknown Fish HMO1 75 <5 25
COUNT 1 1
AVERAGE 75 25
MAXIMUM 75 25
MINIMUM 75 25
Swamp Darter HMO1 ] 18 3
6 3
11 3
6 3
& 3
6 3
COUNT 6 [
AVERAGE 6 3
MAXIMUM 6 3
MINIMUM [ 3



HOLLAND MILL CREEK - BACKGROUND STATIONS

P HMO1 HMO2 HMO3
4 SPECIES COC SAMPLE NO. Fish Mass Average Fish Mass Average Fish Mass Average
Length Weight Weight Length Weight Weight Length Weight Weight
{cm) (9) (em) (g) {cm) (9)
Crayfish HMO1 8.5 15 5
4.5 53
55 5
COUNT 3 3 B
AVERAGE 6.16666667 5
MAXIMUM 8.5 5
MINIMUM 4.5 5
Mud Sunfish 1 collected at HMO1, no length or weight
Mummichog 6 collected at HM02, no length or weight

Goby, freshwater

Gras shrimp

1 collected at HMO1 and 1 collected at HM02, no length or weight

13 collected at HM02, no length or weight



WEBB CREEK - BACKGROUND STATIONS

wCo2 wcCo3
" SPECIES COC SAMPLE NO. Fish Mass Average Fish Mass Average
Length Weight Weight Length Waeight Weight
em) {9) {cm) (g
Strippet Mullet WC02 39.5 SO0 500
38.5 380 380
41.5 700 700
37 600 600
COUNT 4 4
AVERAGE 38.375 545
MAXIMUM 41.5 700
MINIMUM 35.5 380
Summer Flounder wCo3 21 60 60
COUNT 1 1
AVERAGE 21 60
MAXIMUM 21 60
MINIMUM 21 60
Largemouth Bass WCo02 34 525 525
34 600 600
COUNT 2 2
AVERAGE 34 562.5
MAXIMUM 34 600
MINIMUM 34 525
Redbreast Sunfish wCo2 16 60 60
COUNT 1 1
AVERAGE 16 60
MAXIMUM 16 60
MINIMUM 16 60
White Catfish wcCo2 37 750 750
COUNT 1 1
AVERAGE ’ 37 750
MAXIMUM N 37 750
MINIMUM 37 750
Spot WC02 14.5 10 10
13 10 10
13 <10 S
+1 coliected, no length or weight
COUNT 4 4
AVERAGE 135 8.33333333
MAXIMUM 14.5 10
MINIMUM 13 S
Bue Gill wcCo2 23 300 300
23.5 300 300
215 250 250
16.75 85 85
COUNT 4 4
AVERAGE 21.1875 233.75
MAXIMUM 23.5 300

MINIMUM 16.75 85



WEBB CREEK - BACKGROUND STATIONS

Mummichog

Grass shrimp

3 fish collected at WCO03, no length or weight

3 collected at WCO03, no length or weight

S wco2 WC03
SPECIES COC SAMPLE NO. Fish Mass Average Fish Average
Length Weight Weight Length Weight
{cm) (9) {cm)
Long-nose Gar WCo2 68 1100 1100
715 1220 1220
735 1350 1350
725 1220 1220
66.5 1120 1120
72.5 1260 1260
715 1340 1340
69.5 1240 1240
75 1420 1420
WCO03 4 1800 1900
83 1850 1850
97 2850 2850
718 1000 1000
73 1580 1580
COUNT 9 9 5 5
AVERAGE 71.16667 1252.222 82.3 1836
MAXIMUM 75 1420 a7 2850
MINIMUM 66.5 1100 71.5 1000
- Pinfish wCo2 105 NA
+24 collected, no length or weight 24 collected, no length or weight
COUNT 25 24
AVERAGE 10.5
MAXIMUM 105
MINIMUM 105
Yellow Bulthead wCo2 385 900 900
Catfish 325 620 620
36.5 640 640
COUNT 3 3
AVERAGE 35.83333 720
MAXIMUM 385 900
MINIMUM 325 620
Mudcat 3 fish collected at WC02, no length or weight



Benthic Macroinvertebrate
Characterization and Statistics



MARINE CORPS BASE CAMP LEJEUNE

BACKGROUND - WEBB CREEK

/7 “BENTHIC MACROINVERTEBRATES

01

wC02-8N
02 03

WCO03-BN
01 02

03

NEMERTEA
Anopla
Heteronemertea
Lineidae
Micrura leidyl
IANNELIDA
Polychaeta
Capitellida
Capitellidae
Heteromestus filiformis
Phyllodocida
Nereidae
Nereis succinea
Spionida
Spionidae
Scolecolepides viridis
Terebellida
Ampharetidae
Hypaniola grayi
PARTHROPODA
Crustacea
Amphipoda
Gammaridae
Gammarus tigrinus
Insecta
Diptera
Chironomidae
Chironomus decorus gr.
Procladius sp.
Tanytarsus sp.
MOLLUSCA
Bivalvia
Veneroida
Corbiculidae
Polymesoda caroliniana
Tellinidae
Macoma tenta

10

24 13

w

38 17

ITotal Taxa

Total Specimens

Replicate Specimens Average
Standard Deviation

Brillouin's Diversity

ISPECIES DENSITY (#/M ™ 2)

SPECIES DIVERSITY (Shannon-Wiener)

4
21

4.42531

134
0.473

4 4
33 25
26.33
10,5317 6.18466
0.518
210 159
0.380  0.419

4 5
42 22
24.67
18.3394 7.05691
0.279
268 14)
0.180 0.3u4

4
10

2.38048

64
0.473




MARINE CORPS BASE CAMP LEJEUNE
BACKGROUND - HADNOT CREEK
BENTHIC MACROINVERTEBRATES

[__

o1 o2 «

ot

01 02 03

01 o2 03

REMERTEX
Anopla
Heteronemertea
LUneidas
Micrues laidyl
ANNEUDA
Ofigochaeta
Lumbricuticn.
Lumbriculime
Ectlipidrilius 3p.
Yubificida
Tubificides
leochastides freyi
Umnodrilus hotfmaisterd
Spiroaparma carolineneis
Polychestn
Capitelida
Capitelides
Hetoromaatus filiforma
Phylicdocide
Nersides

Tarebellide
Ampharetides
MHypaniala grayi (ampharetid worm)
RRTHROPODA
Crustaces
Aemphipoda
Corophidas
Coraphium lacuatre
Gammerides
Cranganyx pesudogracillus
Gammarus tigrinus
Yanaideces
Tanaidae
Leptochetm rapox
Insecta
Coleoptera
Oytacides
Hydroporua 3p.
Elmidee
Oubiraphis sp.
Dipterm.
Cemmtopogonidee

Chironomides
Ablabesmyin annulata
Ablabesmyia ramphe gr.
Clinotanypus pinguie
Cryptochironamus fulvus gr.
Epoiciedive sp.
Giyptotendipes sp.
Nitothauma sp.
Paraiauterbornistia nigrohaierala
Polypeditum dlinoense
Proclediua sp. (misges}
Tenytarsus 3p.

Tribelas tucundum

Tipulidae
Paeudofimnaphile sp.

Ephemeropters
Ephameridae
Hexagenm bilineata
Megaioptera
Sialides
Siali sp.
Odonata

Coenmgrionides
Argm p.

Libstiuidae

Pechydiplax longipennis
Trichapters
Polycentropodides
Phylacentropus sp.
MOLLUSCA
Bivelvia
Mytioida
Mytiidas
Goukerntis demasa
Veneroida
Sphaeerides
Pisidium casertanum
Tallinidas
Mecoma tenta

Polpomyia/sphesromies sp. (biting midges)

©
P ST

21 21 e

Fotat Taxa

Fotat Specimens

Replicate Specimens Average

Standard Deviation

Britlouin’s Diversity

BPECIES DENSITY (#/M~2)

EPECIES DIVERSITY (Shannon-Wiener)

9833333
2350792 8614633 8961824
0.758
630 676 497
0.463 0.9% 0.831

NA

us

0 31 183
81.33333
4356899 0.082904 J9.67241
0673
194 198
0.554 0.364

1t66
0.449

9321903 7.120667 6,047432
0.757
200 440 k<l
0.458 0.803 0.763




MARINE CORPS BASE CAMP LEJEUNE
BACKGROUND - HADNOT CREEK
BENTHIC MACROINVERTEBRATES

01

HMO1-BN
02

03

01

HMG02-BN
02

03

01

HM03-BN
02

o |

NEMERTEA
Anopla
Heteronemertea
Lineidae
Micrura leidyl
IANNELIDA
Oligochaeta
Tubificida
Tubificidae
Limnodrilus hoffmeisteri
Polychaeta
Ariciida
Orbiniidae
Scoloplos fragilis
Capiteilida
Capitellidae
Heteromastus filiformis
Phyliodocida
Nereidae
Nereis succinea
Spionida
Spionidae
Streblospio benedicti
Terebeliida
Ampharetidae _
Hypaniola grayi (ampharetid worm)
ARTHROPODA
Crustacea
Decapoda
Palaemonidae
Palaemonetes pugic

7 *I Insecta

Coleoptera
Dytiscidae
Hydroporus sp.
Elmidae
Dubiraphis sp.
Diptera
Chaoboridae
Chaoborus sp.
Chironomidae
Ablabesmyia mallochi
Chironomus decorus gr.
Dicrotendipes nervosus
Larsia sp.
Polypedilum illincense
Polypedilum scalaenum
Tenytarsus sp.
Tribelos lucundum
Megaloptera
Sialidae
Sialis sp.
MOLLUSCA
Bivalvia
Veneroida
Mactridae
Mullinia lateralis
Tellinidae
Macoma tenta

12
18
11

159

- wN

12
31

120

180

76

17

23

[Total Taxa
[Total Specimens
Replicate Specimens Average

/7 {Btandard Deviation

Brillouin's Diversity
BEPECIES DENSITY (#/M ™ 2)
SPECIES DIVERSITY (Shannon-Wiener)

10
104

15.0864

663
0.695

3
162
115

10
78

90.934 9.06091

0.5
1033
0.045

504
0.793

3
130

66.4254

829

0.138

2
18¢
134.667

120.916 36.5639

0.122
1205
0.083

4
85

542
0.186

7
29

5.75698

185
0.583

4
48
32.3333
11.1056
0.497
306
0.4368

4
20

4.08248

127
0.480




SUMMARY STATISTICS OF BENTHIC MACROINVERTEBRATE SPECIES AT
HADNOT CREEK, HOLLAND MILL CREEK, AND WEBB CREEK
MCB CAMP LEJEUNE, NORTH CAROLINA

Species

. Number of | Number of .Spec1.es Diversity S.p eeies Macroinvertebrate
Station . . Density Diversity .
Species Organisms (Shannon- 1 Biotic Index
#/m?) Wei (Brillouin’s)
einer)
wCo2 7 79 504 0.570 0.518 9.4
WCO03 74 472 0.323 0.279 9.6
HCo1 20 286 1,823 0.802 0.755 7.8
HCo02 4 79 504 0.196 0.072 7.6
HC03 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
HMO02 404 2,575 0.128 0.122 9.6
HMO03 97 618 0.538 0.497 9.6

WC = Webb Creek Stations
HC = Hadnot Creek Stations

HM = Holland Mill Creek Stations

BN = Benthic Macroinvertebrate Sample

NA = Not Applicable

Species Density (#m?) is based on a sample area of 0.0523 m’




SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES

AT BACKGROUND STATIONS
(WEBB, HADNOT, AND HOLLAND MILL CREEKS)
MCB CAMP LEJEUNE, NORTH CAROLINA

Species USEPA®
Metals
I_J
NERMERTEA Phylum
Anopla Class
Heteronemertea Order
Lineidae Family
- Micrura leidyl Genus Species
ANNELIDA Phylum
Oligochaeta Class
Lumbriculida Order
Lumbriculiae Family
Eclipidrillus sp. Genus Species
Tubificida Order
Tubificidae Family
Isochaetides freyi Genus Species
Limnodrilus hoffineisteri Genus Species

Spirosperma carolinensis

Genus Species

Polychaeta Class
Ariciida Order
Orbiniidae Family
Scoloplos fragilis Genus Species
Capitellida Order
Capitellidae Family
Heteromestus filiformis Genus Species
Phyliodocida Order
Nereidae Family

Nereis succinea

Genus Species

Phylicdocidae

Family

Eteone heteropoda

Genus Species

Spionida

Order

Spionidae

Family

Scolecolepides virdis

Genus Species

Streblospio benedicti

Genus Species

Terebellida

Order




SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES
AT BACKGROUND STATIONS
(WEBB, HADNOT, AND HOLLAND MILL CREEKS)
MCB CAMP LEJEUNE, NORTH CAROLINA

USEPA®
Metals

Ampharetidae Family
Hypaniola grayi Genus Species
ARTHROPODA Phylum
Crustacea Class
Amphipoda Order
Corophiidae Family

Corophium lacuatre

Genus Species

Gammaridae

Family

Crangonyx pseudogracillus

Genus Species

Gammarus tigrinus

Genus Species

Tanaidacea Order
Tanaidae Family
Leptochelia rapox Genus Species
Decapoda Order 8
Palaemonidae Family
Palaemonetes pugio Genus Species
Insecta Class
Coleoptera Order
Dytiscidae Family
Hydroporus sp. Genus Species
Elmidae Family
Dubiraphia sp. Genus Species
Diptera Order
Ceratopogonidae Family
Palpomyia/sphaeromias sp. Genus Species
Chaoboridae Famuly
Chaoborus sp. Genus Species
Chironomidae Family

Ablabesmyid annulata

Genus Species

Ablabesmyia mallochi

Genus Species

Ablabesmyia ramphe gr.

Genus Species

Clinotanypus pinguis

Genus Species

Chironomus decorus gr.

Genus Species




SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES
AT BACKGROUND STATIONS
(WEBB, HADNOT, AND HOLLAND MILL CREEKS)
MCB CAMP LEJEUNE, NORTH CAROLINA

Species USEPA®
Metals
Cryptochironomus fulvus gr Genus Species
Dicrotendipes nervosus Genus Species
Epoicladius sp. : Genus Species
Glypiotendipes sp. - Genus Species
Larsia sp. Genus Species
Nilothauma sp. Genus Species
Paraiauterborniella nigrohaite Genus Species
Polypedilum illinoense Genus Species
Polypedilum scalaenum Genus Species
Procladius sp. Genus Species

Tanyrarsus sp.

Genus Species

Tribelos jucundum

Genus Species

Tribelos lucundum

Genus Species

Tipulidae Family
Psuedolimnophila sp. Genus Species
Ephemeroptera Order
Ephemeridae Family

Hexagenia billineata

Genus Species

Megaloptera Order
Sialidae Family
Sialis sp. Genus Species
Odonata Order
Coenagrionidae Family
Argia sp. Genus Species
Libellutidae Family

Pechydiplax longipennis

Genus Species

Trichoptera Order
Polycentropodidae ’ Family
Phylacentropus sp. Genus Species
MOLLUSCA Phylum
Bivalvia Class
Mytiloida Order
Mytilldae Family




SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES
AT BACKGROUND STATIONS
(WEBB, HADNOT, AND HOLLAND MILL CREEKS)
MCB CAMP LEJEUNE, NORTH CAROLINA

Species USEPA®
. Metals
Geukensia demissa Genus Species
Veneroida Order
Corbiculidae Family
Polymesoda caroliniana Genus Species
Mactridae Family
Mullinia lateralis Genus Species
Sphaeriidae ‘ Family
Pisidium casertanum Genus Species
Tellinidae : Family
Macoma tenta Genus Species




USEPA SENSITIVITY 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

USEPA® NCDEHNR®

Species Metals Organics Biotic Index

NERMERTEA
Anopla

Heteronemertea
Lineidae
Micrura leidyl NA NA NA
ANNELIDA
Oligochaeta
Lumbriculida

Lumbriculiae
Eclipidrillus sp. NA NA NA
Tubificida
Tubificidae
Isochaetides freyi NA NA 8.6
Limnodrilus hoffimeisteri NA 5 - 94
Spirosperma carolinensis NA 3 " NA
Polychaeta
Ariciida
Orbiniid«e
Scoloplos fragilis NA NA NA
Capitellida
Capitellidae
Heteromestus filiformis NA NA NA
Phyllodocida
Nereidae
Nereis succinea NA NA NA
Phyliodocidae
Eteone heteropoda NA NA NA

Spionida

Spionidae
Scolecolepides virdis NA NA - ~ NA
Streblospio benedicti NA NA NA

Terebellida




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 NCDE HNR®
Metals Biotic Index
Ampharetidae
Hypaniola grayi NA NA NA
ARTHROPODA
Crustacea
Amphipoda
Corophiidae
Corophium lacuatre NA NA NA
Gammaridae
Crangonyx pseudogracillus NA NA 7.9
Gammarus tigrinus NA 2 ' NA
Tanaidacea
Tanaidae
Leptochelia rapox NA NA NA
Decapoda
Palaemonidae
Palaemonetes pugio . NA NA NA
Insecta
Coleoptera
Dytiscidae
Hydroporus sp. NA NA 8.6
Elmidae
Dubiraphia sp. NA NA 5.9
Diptera
Ceratopogonidae
Palpomyia/sphaeromias sp. NA NA 7.0
Chaoboridae
Chaoborus sp. NA NA 8.5
Chironomidae
Ablabesmyia annulata NA 1 35
Ablabesmyia mallochi S 2 7.2
Ablabesmyia ramphe gr. NA 2 NA
Clinotanypus pinguis S 3 8.7




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 N(.:D.E HNR®
Metals Biotic Index
l Chironomus decorus gr. NA NA 9.6
Cryptochironomus fulvus gr NA 3 6.4
Dicrotendipes nervosus S 2 9.7
Epoicladius sp. NA NA 0.0
Glyptotendipes sp. NA NA 9.4
Larsia sp. NA 2 9.3
Nilothauma sp. NA NA 5.0
Paraiauterborniella NA NA NA
nigrohaite
Polypedilum illinoense NA 3 9.0
Polypedilum scalaenum NA 2 8.4
Procladius sp. NA NA 9.1
Tanytarsus sp. NA NA 6.7
Tribelos jucundum | S 1 6.3
Tribelos lucundum . NA NA 6.3
Tipulidae
Psuedolimnophila sp. NA NA 7.2
Ephemeroptera ‘
Ephemeridae
Hexagenia billineata NA 2 NA
Megaloptera
Sialidae
Sialis sp. ‘ T 4 7.2
QOdonata
Coenagrionidae
Argia sp. NA NA 8.2
Libellujidae ,
Pechydiplax longipennis NA NA NA
Trichoptera
Polycentropodidae
Phylacentropus sp. NA NA t6.2
MOLLUSCA
Bivalvia




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 NCbE HNR®
Metals Biotic Index

Mytiloida

Mytilldae

Geukensia demissa NA NA NA
Veneroida

Corbiculidae

Polymesoda caroliniana NA NA NA
Mactridae

Mullinia lateralis NA NA NA
Sphaeriidae

Pisidium casertanum NA 4 6.5
Tellinidae

Macoma tenta NA NA ¢t NA

®  Macroinvertebrate Field and Laboratory Methods for Evaluating the : .
Biological Integrity of Surface Waters

@ Lenat, 1993

NA = Not Available

S = Sensitive to heavy metals

T = Tolerant to heavy metals

Organics Ranking = 0 to 5 with O being the least tolerant



Sampling Station
Location Maps
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SHOWER INHALATION 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 (K;) for each VOC of
. interest, according to the following equation:

K=(1/ksRT/HK)™ (1)
where,
K = overall mass transfer coefficient (centimeter per hour
[cm/hr]),

H = Henry's law constant (atm-m*/mol-K),
RT = 2.4x10? atm-m*/mole (gas constant of 8.2x10

~ atm-"/mole-K times absolute temperature of 293 K),
ke = gas-film mass transfer coefficient (c/hr), and
k, = liquid-ﬁ'lm mass transfer coefficient (cm/hr).

Equation 1 describes the mass transfer rate 6f a compound at an air-water interface where
diffusion may be limited by both liquid- and gas-phase resistances.



Typical values of k, (20 cov/hr) and kg (3,000 cm/hr), which have been measured for CO, and
H,0, respectively, may be used to estimate VOC-specific values for these parameters (Liss and
Slater, 1974):

ko (VOC) =k, (H,0(18/MWypyc) - (2)
k, (VOC) =k, (CO, (44 /MW ) °-° (3)
where,
MW = molecular weight (g/mol).

The mass transfer coefficient, K, is adjusted to the shower water temperature, T,, according to
a semi-empirical equation developed to estimate the effect of temperamre on oxygen mass-
" - transfér rate (O'Cmmor and Dobbms, 1956):

KaL"KL( 1|.c.s/ 8“1)—0.5 B . ,(4) .

where,
KL = adjusted overall mass transfer coefficient (co/hr),
T, = calibration water temperature of K; (K),
T, = shower water temperature (K),
pl = water viscosity at T, (cp), and
us = 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:

Cod=Cup (1 —eXp [.—KaLts/GOd] ) (s)
where,
Ca = concentration leaving shower droplet after time ¢
(ng/0), |
Cwo = shower water concentration (jg/¢),
d = shower droplet diameter (mm), and
t, = . shower droplet drop time (sec).

The term X, /60d combines both the rate transfer and the available interfacial area across which
volatilization can occur. The value 1/60d equals the specific interfacial area, 6/d, for a special



shower droplet of diameter "d" multiﬁlied by conversion factors (hr/3,600 sec and 10 mm/cm).

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

S=C4(FI) /SV (6)
where,
s = indoor VOC generation rate (ug/m’-min),
FR = shower water flow rate (htcr/mm), and
Ssv = 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 equatlon dcscnbmg the rate of
change.of the mdoor po!lutant conccntrauon w:th time: " .. . S

dC,/dt=RC,+S - | (7)
where,
C, = indoor VOC air concentration (ug/m’, and
R = air exchange rate (min™).

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

C,(t) =(S/R) (1-exp[-Rt]) for t = D,

and
C,{(t)=(S/R) (exp [RDs] -1) exp(-Rt]) t > D,
where,
(0 indoor air VOC concentration at time t (pg/m?),
shower duration (min), and

S~ E0
Hont

time (min).



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

E,,=[VR/ (BW) (10%)1/8°C,(t) dt

where,
E, = inhalation exposure per shower (mg/kg/shower),
VR = ventilation rate (liter/min),
BW = body weight (kg), and
D = total duration in shower room (min.)

This equation can be solved as:
| Ern=(VR) (8)/ L(BWY.(R) (109)] (D, - 1/R + exp(-RD,) /Rl

for the duration of the shower, and as
exp (-RD;) ] - [exp [R(D,-D.]

R R )

Eyyy=(VR) (S) /1 (BW) (R) (109)] x ([D,+

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

Molecular weights and Henry's Law constants for the contaminants of concern are given in the
respective toxicological profiles (see Appendix F).
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PARAMETERS USED IN THE CALCULATION OF SHOWER DOSE

| PARAMETER UNITS VALUE
Calibration water temperature, Ty K 293
Shower water temperature, T, K 318

| Water viscosity at Ty, Centipoise 1.002

| Water viscosity at T,, ,. Ceatipoise 0.59
Shower water droplet diameter, d mm 1.0

| Shower droplet drop time, t, sec 2

. | Shower water. flow. rate, FR “liter/min 10

Sl;ower roomair volume, SV . m . 6 -

{ Air exchange rate, R min’ 0.0083
Shower duration, D, min 12

Total duration in shower room, D, min 15

Ventilation rate, VR (aduit) liter/min 10

| Veatilation rate, VR (child) liter/min 13.3

| Body weight, BW (Adult) ke 70

Body weight, BW (Child) kg 15




APPENDIX O (cont.)
SHOWER MODEL

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

Log kp = -2.72 + 0.71 log k,,, - 0.0061 MW
Where,
k, = permeability constant (cm/hr)

k. = octanol/water coefficient (unitless)
MW = molecular weight (g/mole)

Parameter - Logk,, MW k,

acenapthene 4 154 0.01

2-methylnaphthalene 3.86 142.2 1.5x10%
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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 techmquec the UBK model predlcts blood lead levels in younger children.

The "UBK model is ﬂexible in that the user can’ apply s1te-spec1ﬁc exposure parameters 0.
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 UBK 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 project site,
both RME and average concentrations of lead in soil were modeled. These values are presented
in Appendix D. The following discusses the exposure parameters used in estimating the blood
lead levels from 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%
from 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., 0-1 and 1-2 yr.). As a result, the ingestion rate of 100 mg/day, especially in the lower age
groups (0-2 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 K-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

. " résidence. An. mgesuon rate of -] L/day, which is censistent with the groundwater pathway, was

. .used in estimating ‘the blood lead confribution of surface water. Both the RME and: averagé'
_ groundwater concentratxons were used in estimating an overall blood lead level.

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 mode]l were used in estimating the blood lead
contributions from dictary 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.




RISK ASSESSMENT REPORT FOR THE CROWN

INDUSTRIES
UBK SOIL INGESTION RATES
SOIL INGESTION RATES (mg/day) H
($§fs) Default UBK Site Specific ll
Values Values*
0-1 100 0 ﬂ
12 100 50
2-3 100 200 |
34 100 200
4 100 50 I
5.6 100 10 ﬂ
6-7 100 10

* Intermediate tendence ingestion rate values from the Exposure

Factors Handbook (USEPA, 1989).
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INTRODUCTION

As part of the review of available site information for use in a risk assessment and feasibility study
(RA/FS), a conceptual evaluation model of the sites has been formulated. - Originally developed to
aid in planning site activities for the remedial investigation (RI), the conceptual site model also can
be used to identify potential exposure pathways, exposure points and data needs, including modeling
needs, all of which are key elements in a risk assessment.

As part of the RA/FS for CT0-0231, which includes Sites 1, 28 and 30, a conceptual evaluation
model was developed for each site. The models briefly describe the sites and present potential
sources of contamination, the constituents present, potentially contaminated media, the routes of
migration, and potential exposure pathways at each site. Ecological receptors were not be addressed
in this model. The model was developed in accordance with the guidance provided in USEPA Data
" Quality Objectives for Remedial Response Activities Development Process (USEPA, 1987).

APPROACH

For the baseline human health risk assessment, both current and future land use expQsure scenarios
will be assumed for each site. A reasonable maximum exposure (RME) case scenario 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 USEPA

documents: Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Part A

and “Supplemental Risk Assessment Guidance for Superfund, Volume I, Environmental Evaluation
Manual." ' , .

The documents to be used in the assessment include, but are not limited to the following references:

‘Risk Assessment Guidance for Superfund: Development of Risk-based Preliminary Remediation

Goals, Part B; "Human Health Evaluation Manual, Supplemental Guidance: Standard Default
Exposure Factors"; Exposure Factors Handbook; Dermal Exposure Assessment: Principles and

- Applications, Interim Report; and Superfund Exposure Assessment Manual (SEAM, 1988). ,

Toxicity values will be obtained primarily from the Region III Risk-Based Concentration Table,
which is based on IRIS, HEAST and provisional and/or recommended USEPA toxicity values, in
accordance with Region IV recommendations. _

Several mathiematical models to estimate exposure may be used. 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 model addresses the lowest age groups
because children are exceptionally sensitive to the adverse effects of lead.



TABLE 1

SUMMARY OF EXPOSURE DOSE INPUT PARAMETERS

Receptor
Input Parameter Units
Child Adult Military
Personnel

Soil (mg/kg) |

Ingestion Rate, IR mg/d 200 100 100

Fraction Ingested, FI unitless 1 1 1

Exposure Frequency, EF dfy 350 350 350 7

Exposure Duration, ED y 6 24 4
i Surface Area, SA cm’ 2,300 5,800 5,800

Absorption Factor, AF mg/cm’ 1 1 1

Averaging Time, Noncarc., ATnc d 2,190 8,760 1,460
|| Averaging Time, Carc., ATcarc d 25,550 | 25,550 25,550

Body Weight, BW kg 15 70 70

Conversion Factor, CF kg/mg 1x10% | 1x10% 1x10°%

Absorbence Factor, ABS unidess‘ | Organics =0.01; Inorganics = 0.001

Groundwater (mg/L)

Ingestion Rate, IR LAd 1 2 NA "~ NA

Exposure Frequency, EF dly 350 350 NA " NA

Exposure Duration, ED y 6 30 NA NA

Exposure Time, ET hfd - 0.25 0.25 NA NA

Surface Area, SA cm? 10,000 | 23,000 NA NA |

Averaging Time, Noncarc., ATnc d 2,190 | 10,950 NA NA

Averaging Time, Carc., ATcarc d 25,550 | 25,550 NA NA

Conversion Factor, CF Licm® 0.001 0.001 NA NA

Body Weight, BW kg 15 70 NA NA

Sediment (mg/kg)

Ingestion Rate, IR mg/d 200 100 100 NA

Fraction Ingested, FI unitless | 1 1 NA
|| Exposure Frequency, EF dfy 350 1350 350 NA
" Exposure Duration, ED y 6 30 4 NA
| Surface Area, SA cm? 2,300 | 5,800 5,800 NA
" Absorption Factor, AF mg/cm® 1 1 1 NA




TABLE 1 (CONTINUED)

SUMMARY OF EXPOSURE DOSE INPUT PARAMETERS

Receptor
Input Parameter Units ’
Child Adult Military | Construction
Personnel Worker
Averaging Time, Noncarc., ATnc d 2,190 10,950 1,460 NA
Averaging Time, Carc., ATcarc 25,550 | 25,550 25,550 NA
Body Weight, BW . kg 15 70 70 NA
Conversion Factor, CF kg/mg 1x10% 1x10°% 1x10% NA
Absorbence Factor, ABS unitless Organics = 0.01; Inorganics = 0.001
Surface Water (mg/L) '
Ingestion Rate, IR L/h 0.005 0.005 O.QOS NA
Exposure Time, ET b/d F 2.6 2.6 2.6 NAJ| .
il Exposure Frequency, EF dry 45 45 45 NA
Exposure Duration, ED y 6 30 4 NA
Surface Area, SA cm’ 2,300 5,800 5,800 NA
Averaging Time, Noncarc., ATnc d 2,190 10,950 1,460 NA
Averaging Time, Carc., ATcarc d 25,550 | 25,550 25,550 NA
Conversion Factor, CF Licm’® 0.001 | 0.001 10,001 NA
Air (mg/m®)
Outdoor Air
Inhalation Rate, IR m’/d 10 20 20 NA
Exposure Time, ET h/d 0.25 0.25 0.25 NA
Exposure Frequency, EF dly 350 350 | 350 NA |
Exposure Duration, ED y 6 24 4 NA
Averaging Time, Noncarc., ATnc d 2,190 8,760 1,460. NA
Averaging Time, Carc,. ATcarc 25,556 | 25,550 25,550 NA
Body Weight, BW kg 15 70 - 70 NA
Shower Air
Inhalation Rate, IR m’/h 0.6 0.6 NA NA
Exposure Time, ET h/d 0.25 0.25 NA NA [i
Exposure Frequency, EF dly 350 350 NA NA "
Exposure Duration, ED y 6 30 NA NA “
Averaging Time, Noncarc., ATnc | d 2,190 | 10,950 NA NA |
Averaging Time, Carc., ATcarc 25,550 | 25,550 NA NA ||




TABLE 1 (CONTINUED)

SUMMARY OF EXPOSURE DOSE INPUT PARAMETERS

Receptor Tl

Child Adult Military Construction
Worker

Input Parameter

Body Weight, BW

Fish (mg/kg)

Ingestion Rate, IR kg/d NA 0.54 NA _ NA{
Fraction Ingested, FI unitless NA 1 NA NA
Exposure Frequency, EF _ dry NA 250 NA NA]
Exposure Duration, ED 'y NA 30 NA Nt‘q'
Averaging Time, Noncarc., ATnc d NA 10,950 NA NA
Averaging Time, Carc., ATcarc d NA 25,550 NA NA
Body Weight, BW k NA 70 NA NA



The acceptable cancer risk range, as stipulated by the USEPA, is 10*to 10 For these assessments,
* cancer risks exceeding 107 will be considered unacceptable as protective of human health. The total
noncarcinogenic acceptable risk level is a hazard index less than or equal to one. This value depicts
a level at or below which adverse systemic effects are not expected to occur in the exposed

population.
SITE 1 - FRENCH CREEK LIQUIDS DISPOSAL AREA

Background

Historically, waste liquids including petroleum, oil, lubricants and battery acids, were directly
disposed into the ground at this site. The groundwater, surface water, and sediment of this site were
initially investigated in 1984, 1986 and 1993 (groundwater only). Contaminants detected included
VOCs, SVOCs, and metals. - Specific constituents with elevated levels were phenol, cadmium,
chromium and trichloroethene (TCE). In 1986, surface water and sediment were sampled. Results
indicated elevated levels of phenol and chromium. In 1991, soils were analyzed for chemical
constituents. Elevated levels of toluene, benzo(a)pyrene (B[a]P), chromium, lead, nickel and zinc
were detected. -

- The most recent sampling event included investigation of the background surface and subsurface soil,

the surface and subsurface soil from the northern and southern portions of the site, and the shallow
" and deep groundwater, including a potable water supply well. Surface water/sediment samples also
were collected from a drainage diich, but will not be evaluated for risk. ‘The sediment samples will
be included with the surface soils.

Although samples were collected from the northern and southem portions of the site and designated
as such, they will be combined for this human health risk assessment and evaluated as a single data
set since both historically and presently similar operations and processes occurred at both areas.

Current and Future Exposure Scenarios

At present, the site is divided into a northern and southemmn portion. The northern portion is used for
vehicle maintenance (Building FC-120) and also consists of an office building for the Landing
Support Battalion. The southern portion of the site is primarily used for equipment, various waste
and vehicle storage. There also are office buildings in this portion of the site which are associated
with the Marine Corps 8th Engineers and Bridge Support Company. The majority of the site consists
of a mixture of paved or coarse gravel road surfaces. Lawned and wooded areas border the site to
the north, east and west. Consequently, current receptors will be on-site military personnel. The
potential exposure pathways will be surface soil incidental ingestion, dermal contact and inhalation
of fugitive dust from vehicular traffic.

At present, the groundwater at the site is not used for potable purposes. A water supply well, HP-.
638, is located on site, but was shut down in 1993 due to benzene contamination (2 ppb).
Consequently, exposure to groundwater is not considered to be viable at the site. Exposure to
- subsurface soil is not expected for the on-site receptors. Surface water samples will not be evaluated
as part of the assessment, since the surface water was collected from a drainage ditch, which is not
considered to be a significant source of surface water exposure. . The ditches receive surface water
runoff from the nearby parking lots. Groundwater does not directly discharge into these ditches.



The sediment results from the ditches will be incorporated with the surface soil results and evaluated
as part of the surface soil exposure pathway.

Trespassers are not considered to be a viable receptor population. The southern portion of this site
is guarded by a sentry. The northemn portion of the site is primarily surrounded by a perimeter fence
and is capped with asphalt or concrete in most places. These security measures are deemed sufficient
to discourage and minimize trespassing. It is important to note that there is a hot dog stand within
the southern portion of the site, manned by a civilian attendant. However, it is assumed that this stand
is frequented by the on-site military personnel and/or visitors. It is assumed that the time spent on-
site by visitors will be minimal. Consequently, visitors will not be evaluated as part of the

assessment of this site.

In the future case, it is expected that the site will remain a military restricted area. As stated
previously, groundwater is currently not used for potable purposes. As a result, groundwatcr
exposure will not be assessed for future military personnel.

Itis unlikely that a future residence will be implemented at this site. However, to be conservative,
groundwater exposure to a child and adult residential receptor will be assessed. It assumed that a
private well could be installed on-site in the future case. The potential exposure pathways are
ingestion, dermal contact and inhalation while showering. Similarly, surface soil exposure via
ingestion, dermal contact and inhalation will be evaluated for the future residential child and adult .

receptor.

Similarly, subsurface soil exposure as a result of excavation due to construction activities that may
occur at the site in the future is to be assessed: A future constructlon worker will be evaluated for

subsurface soil ingestion and dermal contact.
Flgute 1 presents a flowchart of the potential exposure pathways and receptors at this site.
SITE 28 - HADNOT POINT BURN DUMP

Background

In the past, this site was used for solid waste disposal. This solid waste, which consisted of industrial.
solid waste, refuse, garbage, oil-based paints, was burned and covered with fill. The area is now

grass-covered.

The site is located adjacent to the Mainside sewage treatment plant, which is enclosed with a six-foot
high chain-link fence. Codgels Creek divides the site into east and west areas. The New River
borders the site in the southwest. ' Currently, the site is a recreational/picnic area. The area is
frequented by adults and children for recreational purposes. An on-site pond, Orde Pond, is stocked
with fish and used for recreational fishing. Military personnel conduct physical training, equipment
assembly and other related activities at this site. _



FIGURE 1

FLOWCHART OF POTENTIAL EXPOSURE PATHWAYS AND RECEPTORS
SITE 1: FRENCH CREEK LIQUIDS DISPOSAL AREA
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Field investigations conducted in 1984, 1986 and 1993 revealed specific contaminants in the
groundwater, surface water, sediment and fish tissue. Of the four wells sampled, the monitoring well
situated beside the New River indicated the most contamination. VOCs, pesticides and metals were
prevalent. These contaminants included 1,2-dichloroethene, trichloroethene, vinyl chloride, 4,4'-
DDD, 4,4-DDE, dieldrin, arsenic, lead and mercury. The other three wells indicated the presence
of SVOCs, pesticides and chromium. Chromium and zinc were detected at elevated levels in the
surface water samples collected from the New River.

Recent field investigations included background surface and subsurface soils, site surface and
subsurface soils, and shallow and deep groundwater; surface water, sediment, fish tissue and benthic
macroinvertebrates were collected from Orde Pond, the New River and Cogdels Creek. Although
media samples were collected from the eastern and wester portions of the site and designated
accordingly, the results will evaluated as a single data set per medium. Similar historical operations
occurred at both the eastern and wcstcm portlons of the site, and current activities do not differ

between these two areas.

Current and Future Exposure Scenarios

At Site 28, on-site military personnel and recreational adults and children frcque;lt the area. In

addition, anglers mainly fish at Orde Pond and the New River. Fishing at Cogdels Creek is less - -

frequent. No swimming has been observed at any of the surface water bodies, although wading is
* possible. Signs prohibiting swimming are posted at Orde Pond. However, it is important to note that
the on-site military personnel conduct training exercises at this site, including activities in Orde

Pond.

In the current exposure scenario, potential receptors include on-site military personnel, recreational
adults and children, and fishermen. Potential exposure pathways include surface soil ingestion,
dermal contact and inhalation for the military personnel and recreational receptor population.
Recreational adults and children are expected to become exposed to surface water and sediment
while playing/wading in the New River and possibly Cogdels Creek. Fishermen may become
exposed to these media while fishing at Orde Pond and the New River, with less frequent exposure
at Cogdels Creek. It is assumed that exposure to surface water and sediment at Cogdels Creek and
the New River will be minimal for the on-site military personnel during physical training exercises.
However, exposure to the surface water and sediment of Orde Pond via incidental ingestion and
dermal contact will be evaluated for the on-site military personnel. In addition, fish ingestion for the
adult receptor (fisherman) will be evaluated.

‘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, surface water, sediment and biota exposure, as calculated in the current scenario for the
child and adult receptor, is expected to remain the same in the future case.



Similar to Site 1, 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.

Figure 2 presents a flowchart of the potential exposure pathways and receptors at this site.

SITE 30 - SNEADS FERRY ROAD FUEL TANK SLUDGE AREA

Background

Historically, sludge collected from storage tanks containing fuels such as leaded gasoline were
disposed of in this area. In addition, cleaning solvents used as part of the sludge removal proces

were disposed. :

In 1984, 1986 and 1993, the groundwater was sampled and analyzed for contaminants. Levels of
methylene chloride, chloroform, cadmium, chromium, lead and mercury were detected. In the
surface water and sediment samples collected from French Creek in 1986, no VOCs or metals were

detected. ‘-

The most recent sampling event investigated the following media: background surface and
subsurface soil, sitc' surface and subsurface soil, groundwater, surface water and sediment.

Current and Future Exposure Scenarios

At present, the site is not used by the on-site military personnel for training. However, the area north
of the site is used for the training exercises by military personnel, and an access road-is located on
the northern border of the site. Access to the site by trespassers is not restricted. French Creek and -
Sneads Ferry Road border the site. The site is sandy with some wooded areas.

Potential receptors are the on-site military personnel. It is unlikely that trespassers, both adults and
children, will be potential receptors because the area is primarily used for military training exercises.
The potential exposure pathways include surface soil incidental ingestion, dermal contact and
inhalation. Exposure to the surface water and sediment in French Creek via incidental ingestion and
dermal contact are also viable for the current receptors. ;

The groundwater at the site is not potable. Hence, groundwater exposure will not be assessed.
Subsurface soil exposure is not considered to be a viable pathway in the current scenario.

Similar to Sites 1 and 28, a future residential exposure scenario is not likely at Site 30. The site is
a military restricted area. It is assumed that the present activities at this site will continue into the
foreseeable future. However, to be conservative, groundwater exposure to a residential child and
adult will be assessed. Similarly, subsurface soil exposure to a construction worker will be

evaluated.

Figure 3 presents a flowchart of the potential exposure pathways and receptors at this site.
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FIGURE 2
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FIGURE 3

FLOWCHART OF POTENTIAL EXPOSURE PATHWAYS AND RECEPTORS
SITE 30: SNEADS FERRY ROAD FUEL TANK SLUDGE AREA
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Computed by: RSP Checked by: TMB Date: 12/94

EXAMPLE SOIL* INGESTION CALCULATIONS
OPERABLE UNIT NO. 7
CONTRACT TASK ORDER 0231

Purpose: Estimate intake/risk from ingestion of soil

Cx CFx EF x ED x IR
BW x AT

Intake (mglkg-day) -

Where: C Contaminant concentration in soil (mg/kg)
CF = Conversion factor (kg/mg)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

IR = Ingestion rate (mg/day)

BW = Body weight (kg)

AT, = Averaging time carcinogen (days)
AT, = 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

1.2 mglkg x 100 mgl/day x 350 days/yr x 30 yrs x 1.0E-6 kg/mg
70 kg x 25,550 days

Intake (mglkgday) =

= 7E-07

Risk = SE-09 mg/kg-day x 1.75 mg/kg-day" = 1.2E-06

Example Noncarcinogen: Barium

9.1 mglkg x 100 mg/day x 350 days/yr x 30 yrs x 1.0E-6 kgimg
70 kg x 10,950 days

Intake (mglkg-day) -

= 1.2E-05

Risk - L2205 mglkgday _ ep o4

7E-02 mglkg-day

* This example calculation also is applicable for sediment ingestion.
Re: Site | Future Residential Adult



Computed by: RSP Checked by: TMB Date: 12/94

EXAMPLE DERMAL CONTACT WITH SOIL* CALCULATIONS
OPERABLE UNIT NO. 7
CONTRACT TASK ORDER 0231

Purpose: Estimate intake/risk from dermal contact with soil

Intake (mglkg-day) - C x CF x S4 x AF x ABS x EF x ED

BW x AT
Where: C = Contaminant concentration in soil (mg/kg)
CF = Conversion factor (kg/mg)
SA = Surface available for contact (cm*/event)
AF = Soil to skin adherence factor (mg/cm®)
ABS = Fraction absorbed (percent) - 0.01 organics, 0.001 inorganics
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
IR = Ingestion rate (mg/day)
BW = Body weight (kg)
AT, = Averaging time carcinogen (days)
AT, = Averaging time noncarcinogen (days)

Risks:
Carcinogens = Intake (mg/kg-day) x dermally - adjusted CSF (mg/kg-day)'
Noncarcinogens = Intake (mg/kg-day)/ dermally - adjusted RfD (mg/kg-day)

Example Carcinogen:  Arsenic

1.2 mglkg x 1.0E-06 kg/mg x 5,800 em¥event x 0.001 x 1 mglem?® x 350 daysliyr x 30 yrs

Tniake (mglkgda) - 70 kg x 25,550 days

=4.1E-08

Risk = 4.1E-08 mg/kg-day x 8.8 mg/kg-day” = 3.6E-07

Example Noncarcinogen: Cadmium

0.32 mglkg x 1.0E-06 kg/mg x 5,800 cm*levent x 1 mglem? x 0.001 x 350 dayslyr x 30 yrs

Tmiake (meltgdey) - 70 kg x 10,950 day:
g B c)

=2.5E-08

Risk - 2.5E-08 mglkg-day - 2.5E.04
1E-04 mglkgday

* This example calculation also is applicable for sediment dermal contact.
Re: Site 1 Future Residential Adult



Computed by: RSP Checked by: TMB Date: 12/94

- EXAMPLE INHALATION OF PARTICULATES CALCULATIONS
OPERABLE UNIT NO. 7
CONTRACT TASK ORDER 0231

Purpose: Estimate intake/risk from the inhalation of soil particulates
C x IR x EF x ED x 1/PEF

Intake (mglkgday) -

BW x AT
Where: C = Contaminant concentration in soil (mg/kg)
IR = Inhalation rate (m*/day)
EF = Exposure frequency (days/year)
ED = Exposure duration {years)
PEF = Particulate Emission Factor (m*/kg)
BW = Body weight (kg)
AT, = Averaging time carcinogen (days)
AT, = Averaging time noncarcinogen (days)

Risks:

Carcinogens = Intake (mg/kg-day) x CSF (mg/kg-day)"
Noncarcinogens = Intake (mg/kg-day)/R{D (mg/kg-day)

Example Carcinogen: Arsenic

1.2 mgtkg x 20 m>/day x 350 dayslyr x 30 yrs x V/4.6E09 m>/kg

Intake (mglkg dzy) - 70 kg x 25,550 days

=3.1E-11

Risk = 3.1E-11 mg/kg-day x 15.1 mg/kg-day’ = 4.6E-10

Example Noncarcinogen: Manganese

8.5 mglkg x 20 m3/day x 350 days/yr x 30 yrs x VA4.6E09 m3/kg
70 kg x 10,950 days

Intake (mglkgday) =

=5.1E-10

Risk - 2 LE-10 melkgday (s

1.4E-05 mglkg-day

Re: Site 1 Future Residential Adult



Computed by: RSP Checked by: TMB

EXAMPLE GROUNDWATER INGESTION CALCULATIONS
OPERABLE UNIT NO. 7
CONTRACT TASK ORDER 0231

Purpose: Estimate intake/risk from ingestion of groundwater

Intake (mglkg-day) - C x IR x EF x ED

BW x AT
‘Where: C = Contaminant concentration in groundwater (mg/L)
IR = Daily intake ingestion rate (L/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT, = Averaging time carcinogen (days)
AT, = 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

2.7E-03 mg/L x | Liday x 350 dayslyr x 6 yrs

Intake (mglkg-day) - 15 kg x 25,550 days

= 1.5E-05

Risk = 1.5E-05 mg/kg-day x 1.75 mg/kg-day™ = 2.6E-05

Example Noncarcinogen: 4,4'-DDT

1.8E-04 mg/L x | Llday x 350 dayslyr x 6 yrs

Intake (mglkg-day) - 15 kg x 2,190 days

= 1.2E-05

Risk - 1.2E-05 mglkg-day - 23E.02
5E-04 mglkgday

Re: Site 28 Future Residential Child

Date: 12/94



Computed by: RSP

Checked by: TMB Date: 12/94

EXAMPLE DERMAL CONTACT WITH GROUNDWATER CALCULATIONS -

OPERABLE UNIT NO. 7

: ) CONTRACT TASK ORDER 0231
Purpose: Estimate intake/risk from dermal contact with groundwater
Cx CFx 84 x PCx ET x EF x ED
Intake /kg-day) -
take (mglkg day) BW x AT
Where: C Contaminant concentration in groundwater (mg/L)
CF = Conversion factor (1 L/1,000 cm’)
SA = Exposed skin surface available for contact (cnr’)
PC = Chemical-specific dermal permeability constant (cm/hr)
ET = Exposure time (hr/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
IR = Ingestion rate (L/day)
BW = Body weight (kg)
AT, = Averaging time carcinogen (days)
AT, = Averaging time noncarcinogen (days)
Risks:
Carcinogens = Intake (mg/kg-day) x CSF (mg/kg-day)"
Noncarcinogens = Intake (mg/kg-day)/RfD (mg/kg-day)
P
' Example Carcinogen: Arsenic
Intake (mglkgday) - 2.7E-03 mg/L x 1.0E-03 Liem> x 10,000 cm*/event x 1.0E-03 cm/hr x 0.25 hriday x 350 dayslyr x 6 yrs
15 kg x 25,550 days
=3.7E-08
Risk = 3.7E-08 mg/kg-day x 8.8 mg/kg-day’ = 3.3E-07
Example Noncarcinogen: Mercury
Intake (mglkg-day) - 5E-04 mg/L x 1.0E-03 Licm® x 10,000 cm*/event x 1.0E-03 cm/hr x 0.25 hriday x 350 dayslyr x 6 yrs
15 kg x 2,190 days
= 8E-08
Risk = 8E-08 mglkgday | 3p g3
6E-05 mglkg-day
o~

Re: Site 28 Future Residential Child



Computed by: RSP Checked by: TMB Date: 12/94
EXAMPLE INHALATION OF GROUNDWATER VOLATILES CALCULATIONS

OPERABLE UNIT NO. 7
CONTRACT TASK ORDER 0231

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

Intake (mglkg-day) - S5 EE * ED
AT
Where: C = Contaminant concentration in shower air (mg/kg/shower) - Foster Model
(Appendix O)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
AT, = Averaging time carcinogen (days)
AT, = 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: Trichloroethene

4E-05 mglkg/shower x 350 dayslyr x 24 yrs

Intake (mglkg-day) = 25,550 days

= 1.7E-05
Risk = 1.7E-05 mg/kg-day x 6E-03 mg/kg-day” = 9.9E-08

Example Noncarcinogen: None identified as a COPC

Re: Site 1 Future Residential Adult



Computed by: RSP Checked by: TMB Date: 12/94

EXAMPLE SURFACE WATER INGESTION CALCULATIONS
OPERABLE UNIT NO. 7
CONTRACT TASK ORDER 0231

Purpose: Estimate intake/risk from ingestion of surface water

C x IR x EF x EDsET

Intake (mglkg-day) - B 5 AT

Where: C = Contaminant concentration in surface water (mg/L)
IR = Daily intake ingestion rate (kg/meal)
EF = Exposure frequency (meal/year)
ED = Exposure duration (years)
ET = Exposure time (hrs/day)
BW = Body weight (kg)
AT, = Averaging time carcinogen (days)
AT, = 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

4.3E-03 mg/L x 0.005 L/day x 48 dayslyr x 30 yrs x 2.6 hrs/day

Intake (mglkgday) - 70 kg x 25,550 days

=4.5E-08

Risk = 4.5E-08 mg/kg-day x 1.75 mg/kg-day” = 7.9E-08

Example Noncarcinogen: Cadmium

4.2E-03 mg/L x 0.005 L/day x 48 dayslyr x 30 yrs x 2.6 hrsiday
70 kg x 10,950 days

Intake (mglkgday) -

=1E-7

1E-7 mgikgday
SE-04 mglkgday

Risk = = 2.1E-04

Re: Site 28 (New River) Current and Future Fisherman



Computed by: RSP Checked by: TMB Date: 12/94

EXAMPLE SURFACE WATER DERMAL CONTACT CALCULATIONS
OPERABLE UNIT NO. 7
CONTRACT TASK ORDER 0231

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

Cx CFx EF x ED x S84 x ET

Intake (mglkgday) - BW » AT

Where: C = Contaminant concentration in surface water (mg/L)
SA = Skin surface area (cm’)
CF = Conversion factor (1 L/1,000 cm’®)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
ET = Exposure time (hrs/day)
IR = Ingestion rate (L/day)
PC = Chemical-specific dermal permeability constant (cr/hr)
BW = Body weight (kg)
AT, = Averaging time carcinogen (days)
AT, = 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: 4,4'-DDD

SE-05 mglL x 5,800 cm? x 48 dayslyr x 30 yrs x 2.6 hrs/day 1.0E-3 Licm® x 0.001 cmihr

Intake (mglkgday) - 70 kg x 25,550 days

=1.75E-07

Risk = 1.7E-7 mg/kg-day x 0.48 mg/kg-day™ = 8.2E-08

Example Noncarcinogen: Arsenic

4.3E-03 mg/L x 5,800 cm? x 48 daysiyr x 30 yrs x 2.6 hrsiday 1.0E-3 Liem® x 1E-03 emihr

Intake (mglkgday) » 70 kg x 10,950 days

=1.2E-07

1.2E-07 mglkgday
6E-05 mglkgday

Risk - = 2E-03

Re: Site 28 (New River) Current and Future Fisherman



Computed by: RSP Checked by: TMB Date: 12/94

EXAMPLE FISH INGESTION CALCULATIONS
OPERABLE UNIT NO. 7
CONTRACT TASK ORDER 0231

Purpose: Estimate intake/risk from ingestion of soil

C x FI x EF x ED IR

Intake (mglkgday) =

BW x AT
Where: C = Contaminant concentration in fish tissue (mg/kg)
F1 = Fraction ingested
EF = Exposure frequency (meal/year)
ED = Exposure duration (years)
IR = Ingestion rate (kg/meal)
BW = Body weight (kg)
AT, = Averaging time carcinogen (days)
AT, = 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: 4,4'-DDD
2.3E-02 mglkg x 0.284 kg/meal x 48 days/yr x 30 yrs x 1.0

Intake (mglkgday) = 70 kg x 25,550 days

= 5.3E-06

Risk = 5.3E-06 mg/kg-day x 2.45E-01 mg/kg-day” = 1.3E-06

Example Noncarcinogen: Antimony

0.24 mglkg x 0.284 kg/meal x 48 daystyr x 30 yrs x 1.0

Intake (mglkgday) - 70 kg x 10,950 days

=1.3E-04

1.3E-04 mglkgday
4E-04 mglkgday

Risk - 0.32

Re: Site 28 (New River) Current and Future Fisherman
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GROUNDWATER INGESTION WURE ASSESSMENT
OPERABLE UNIT NO, 7 (8ITE 1 - SHALLOW AND DEEP GROUNGWATER)

REMEDIAL INVESTIGATION CTO-0231
MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE RESIDENTIAL CHILD

intake from drinking water Is calculated as follows:

Intake (mgikg-day) = C * (Rw * EF * EO/BW * AT or ATne * DY

Risk = Intake * CSF or /RID

Where: INPUTS
C = cortaminant coneentration in water (mg/)
1Rw = chitd daly water Ingestion rate (L/Day) 1
EF = child exposune frequency (daysiyr) 350
ED = chikd exposure curation {yr) [
BW = child body weight (kg) 16
ATe = averaging time for carcinogen (m) 70 !
ATne = averaging tme for noncercinogen (1) [}
O = days per your (daylyssr) 35
CSF = cancer slope factor (mg/kg-day)4 specific
RID = referenice dose (mg/kg-day) specific
Note: Inputs are sconario and site specific
SHALLOW ANO DEEP GROUNDWATER
corc TEREATVRIOn | Tigoston | EXposure | EXposwe| Boay | Average =Tae Siope CH GG “Fercont Average oore [ NorCHerogent Percort |
{mg/) Rate Froquency | Duration | Weight Carc Time Dose Factor Risk Carcinogenic Noncare Time Dose Dose Risk Noncarcinogenic
Uday) (daylyear) (year) (ka) (years) (mokgdey) | (mg/kg-day)-t Child Risk yoars) (mg/kg-day) (mgfkg-day) Chiid Risk
. Chid Chid Chid Chitd Chaid Child Chid Chid
ﬁ TEE0S T e T R A TIEET00 E2ETS To0% iy N SOOEDA TEETO0 0%
acium 46E-02 1 as50 8 15 25660 25604 Q.00E+00 0.0E+00 o 2190 29603 T.00E-02 41602 %
Manganess (water) 126400 1 350 8 15 25550 GOE03 0Q.00E+00 0.0E+00 % 2190 17602 B.00E-03 1.5E401 88%
Mercury 1.0E-03 1 350 [} 15 26850 G.8E08 0.00€+400 0.0E+00 % 2190 66E-08 A.00E-04 22601 1%
2-Dichioroethene 28E0 { 380 8 18 25550 1.4E-05 0.00E+00 0.0E+00 0% 2190 17604 500800 18802 o%
[Trichioroethene A1EQ 1 350 8 15 25550 22605 1,10E-02 25E-07 o% 2190 26E-04 G.00E-03 AAE-02 %
OTAC 82505 T7ET0T

1GWICWG1 0Jun-95




GAOUNCWATER DERWAL CONTAC 1 c/APLSURE ASSESSVENT
OPERARLE UNIT NO. 7 {SITE 1 - SHALLOW ANO DEEP GROUNOWATER)
PREMEDAL INVESTIGATION CTO-0231

MCE CAMP LEEUNE, NOATH CAROUNA

FLUTUPE AESOENTAL LD

Dermal Cormtact rom Qrounciwater is Celcustad s folows:
Intaks (MQMQ-ciay) = CW * SA * PC * €T * £F * ED * CF/EW * ATe or ATne * DY

Whete: WPUTS
CW = contaminnt concenuation in wate (o)
SA = chii sidn suece avatable for coract (cm2) 10000
PC = comuTinant speciic derme permablity (cm/h) Spechic
£T = chid exposure tne (hours/ioey) a8
EF = £hiG exponurs requency {deyahr) 250
ED = chid exposure dureton (yewrs} L]
CF = voumetr comversion factor for water (11000 cend) Qoo
BW = chid body weight (k) 18
AT = averaging trne for carcinogen () 70
ATAG = averaging Bme for noncarcnogen (v []
OY =~ duys per yow (days} 205

Note: POt are st and scenario spechc

" SHALLOW AND DEEP GROLNOWATER

ORI ST e BT TG ooy SRora Tat Bl Forcam R (T BT £ Bt e B &S

i men An Pomesity Tins Fracuancy Dureton Corvension Weigr Carc Tima o Siops [ Carcloogenic | Noncarc T ore Retorarcs Pk

emz fom) (roursicey) ) tyears) wma [ tywan) (mogey) Facwor ] Piok (makgom) Doss O

e & CMEEN

tar = TR o000 TORD o = T S sy TR = % i T |
bk aE@ 1o 1 0ED 02 0 o ot 18 2620 aiEor 00E+00 acE+00 ox 2900 TiE0e 140602 81804
Manganess fwater) 120 10000 VESY as 0 ] a0 1% 2565 10608 DUCE+20 [oE+0 o a0 1EDE 1.00E-00 1601
Marcury 1LER 10000 1.00EC3 aes 350 [ ] a0 18 265650 14808 OODE+00 00E+00 o 290 1.0 B00E-05 270
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CT0-231 SITE 1 GROUNDWATER INHALATION
01-Jun-95
FILE: SHOW.¥Q1

GROUNDWATER INHALATION ~ RME CASE

CHILD .
C rme ED _ EF AT ATC CDI CcbIC RFD PF HI CR % CONTRIB % CONTRIB
CHEMICAL mg/ke/shw y shwr/y d d me/kg/d  mg/ke/d  mg/ke/d  (mg/ke/dY~1 NC RSK  CARC RISK
1, 2-Dichlorgethene 1.73E-04 6 350 3285 25550 1.1E-04 1.4E-05 0.0E+00 0.0E+00 —— 0.0E+00 0% 0%
Trichloroethene 2.44E-04 6 350 3285 . 25550 1.6B-04 2.0E-05 0.0E+00 6.0E-03 - 1.2E-07 0% 100%
TOTAL 0.0E+00 1.2E-07

SHOW.WQL 01-Jun-95



SHOWMOD.WQ1

07Jun-96

AmESeaRAN RANARANANAEANASaEARGAR.

cAS
No.  TARGET COMPOUND LIST CONSTITUE
AEmAREAS EARASAAEEmESEasmassEE.
VOLATILE ORGANICS:
ADULT
540590 1,20ICHLOROETHENE (totaf)
700t6  TRICHLOROETHENE (82)

CHILD
540690 1,2DICHLOROETHENE (tota)
73014 TRICHLOROETHENE (B2)

)

SHOWER EXPOSURE MODEL
wamanmas assamean ammmam - R
OVERALL  HENAY'S  GAS  ABSOLUTE GASCONST. GASFILM

MASS TRANSF LAW CONSTAN CONSTAN  TEMP, .

COEFFICIENT ) ® (M)  ABS.TEMP COEFFICIENT
(L] {at-my )
{crvte} (stn-m3ymolK)  moHQ (G4 (L] {em/tw)

mmmmmmma amammuan mmmmAN ammmmAR ARRREER mmmaEEER
1.30B+01 758508 8.20E05 2000 240802 1256403
1.138+01 9.10E-03 8.20E-05 2930 240802 1.41E403
1308401 756500 8.20606 200 24002 1L2E+0
1.43E+01 910E-63 820E05 230 240E-02 111E+03

LIQUID-FILM

MASS TRANSF, MASS TRANSF.
COEFFICIENT TRANS, COEFF.

)
{emMh)

1.36E+0t
1.46E+01

1.38E+01
1.46E+01

3

MEN EmxmEz EeRmsmE

CARBON WATER  MOLECULAR RECIPROCAL @1y OVERALLMASS  WATER WATER SHOWER  ((T1)*(Us))/

DIOXIDE  TRANS. COEFF. WEIGHT OF ((H)*(kg))  TRANSF.COEFF., VISCOSITY  VISCOSITY  WATER  ((Ts)*(U1)
) TEMP.COMP. (AT Ts) AT TY) TEMP.
04-C02) (kg-H20) : (Kal) Us) 1) )
{emitn) (emin) (gram/mole) femitn) (ep} ep) ®

200 000.0 92.00 ) 7.42E-02 245803 ) 1.76E+01 0.59% 1.002 318.0 5.48E-01

200 3000.0 131.40 8.84E-02 2.38E-03 1.52E+01 0.596 1.002 3180  548E01

200 3000.0 97.00 TAE02 245603 1.76E+01 0.508 1.002 3180  SASE0

200 3000.0 131,40 a84E-02 238E-03 1.62E+01 0.596 1.002 3180 5.43E-01
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SUBSURFACE SOIL INGESTIO“ EXPOSURE ASSESSMENT ’
OPERABLE UNIT NO, 7 (SITE 1)
REMEDIAL INVESTIGATION CTO0231

MC8 CAMP LEJEUNE, NORTH CAROLINA
FUTURE RESIDENTIAL CHILD

intake from Ingestion of soll is calctdated as follows:
Intake {(mg/kg-day) = C* CF * EF * ED * IR/BW * ATe or ATnc * DY

Risk = Irtake * CSF or /RID

Where: INPUTS
C = contaminant concentration in sofl {mg/kg)
CF = conversion for kg to mg . 1E£-08
EF = chiid sxposure frequency (daysfyr) 350
ED = child exposure duration {yr) ]
1R = chid soll ingestion rate (mg/day) 200
BW = ehild body weight (ko) 15
ATg = averaging tme for carcinogen () 70
ATne = ging me for inogen (yr) [}
DY = days per year (Gayr/yesr) 5
CSF = cancer slope factor (mg/kg-dey)-1 specific
RID = reference doss (My/kp-day) specific

Note: Inputs are scenario and site specific

FORC T CONEOTTRUoN | EXpOSONS | EXposre | CONVersIon | INGesion | Body | AVerAge | C&rc CHCTOGNT Forcar V600 Ronewe S Reterones | NoTCaTROpens Percmt
{mg/kg) Frequency | Ouration Factor Rate Weight Care Time. Doss Factor Risk Carcinogenic Noncarc Time Dose Dose Risk Norcarcinogenic
(deysiym) om (kg/mg) (mg/day) (k) (yoars) (mo/kg/day) | (mg/kg/day)1 Chid Fisk (years) (ma/kg/day) (mg/ky/day) Child Risk
Chid Child . Child Chitd Chid Chid Chid Chid
THETOT 350 L] — 1EXS 00 15 BET | SIE TO0ET00 TOEF00 % 2T BOET2 TUCEFT0 BHETZ %
g«k 126400 aso 8 1E-08 200 15 25550 1.3E-08 1.768+00 223E08 100% 2190 1.65-05 3.00E-04 8202 8%
acum 91E+00 350 [ 1E08 200 15 28650 1.06-05 0.00E+00 0.0E+00 0% 21%0 1.26-04 7.00602 176 1%
[loadmium (st 32601 350 ] 1E08 200 18 25550 35E-07 0.00E+00 0.0E+00 % 21%0 41E-08 1.00E03 A1E-03 %
Etromium 7.0E+00 350 s 1E-08 200 18 26550 7.7E-08 0.00E+00 0.0E+00 0% 2190 9.0E-05 1.00E400 9.0E-05 0%
[Cobat ATEON 350 ] 1E08 200 18 258580 | BME-07 0.00E+00 0.06+00 o% 2190 5.96-08 BO0E0R 99E-05 0%
Eopper 136400 380 [] 1E08 200 18 25550 1.4E-08 0.00+00 Q.0E+00 0% 2190 17605 A7TIE0R ASE-04 %
ond 56E400 350 (] 1E-08 200 18 26550 S.1E08 0.00E+00 0.0E+00 0% 2190 74E08 0.008+00 Q0E+00 o%
Manganese (sol) 8.8E+00 350 [ 1E08 200 18 25550 0.3E-08 0.00£400 0.0E+00 0% 2190 11604 1.40E-01 7.8E-04 1%
Nicket 1.8E400 350 [ 1E-08 200 18 25550 1.6E-08 0.00E+00 0.0E+00 o% 2150 19505 200E-02 Q4E04 %
Vanadkum 43E4+00 a0 [ 1E-08 200 15 25550 9.4E-08 0006400 0.0E+00 % 2190 1AE04 7.00E-03 1.5E-02 1%
S4E+00 350 & 1E-08 200 15 25580 8.0E-08 0.00E+00 0.0E+00 o% 2190 89505 3.00E-01 23E-04 o%
g::ammmgmdm 44E01 30 [ 1E-08 200 18 25550 4.8E07 $.40E-02 S.7E-00 o% 2150 5.6E-08 200802 28E-04 o%
TR — I T TIE01

1SICWQT 01dun-05



SUBSURFACE SOIL DERMAL CONTACT EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 1)

REMEDIAL INVESTIQATION CTO-0231

MCB CAMP LEJEUNE, NORTH CAROLINA

FUTURE RESIDENTIAL CHILD

Dermal cortact with solt Is calculated as follows:

Intake {mg/kg-day) = C*CF * SA*AF * Abs * EF * ED/BW * ATc or ATne * OY

Risk = Intake * CSF or /RID

Whers: INPUTS
C = contaminant concentration in soll (mg/kg)
CF = conversion factor (ka/mg) 1E-08
SA = child exposed skin surface ares {(cm2) 2300
AF = soll to skin adherence factor (mg/em2) 1
Abs = fraction absorbed (unitless) Specific
EF = child exposure frequency (events/yr) as50
ED = child exposure duraton (years) ]
BW = child body welght (kg) 15 ,
AT = averaging me for sarcinogen {y) 70
AThe = ging tme for gon () [}
DY = day per yesr (day/yr) 35
CSF = cancer slope factor (mo/kg-day)-1 specific
RIO = raference doss {mg/kg-day) specific

Note: Inputs are scenario and site spacific

IR

LOPC ummwmmwmmw—wwm 1% [ CATIOIRNT PaTT NOTRET | DT AGUST [ NOTCHCTogane | Porcsnt )
{mg/kq) Factor Arex Factor |Absocbed] Frequency | Duration | Welght] Carc Time Dose Slope Risk Carcinogenic Norcare Time Dose Reference Risk acchogenic]l
Gkomg) | (em?) | imgfema)| (%) | (svertsiyr) | Oms) | (ko) (years) (mg/kg/day) Factor Chid Risk (rears) (mg/kg/day) Dose Chid
Chid Chid Chad | chid crid | (mokpdey)-t Chid Chid (mg/g-day) Chid
RCEFOT TEGE | 2300 T V00T R L B e B N % 2 CIEDR ~ZOET SIS L7
onic 1.26+00 1E-08 200 1 0.001 250 [} 18 28550 1.5E-08 48E+00 1.3E.07 9% 2190 1.8E07 8.0E-05 A0E-0 8%
arhum 9.1E+400 1E08 2300 1 0.00t 350 [} 185 25550 14E07 0.06+00 0.0€+00 o% 2190 1.3-08 1.4E02 9.6€-05 1%
adenium (soff) A2E0 1808 2300 1 0.001 350 8 15 25550 4.0E-09 0.0E+00 0.0E400 % 21% 4.7E08 20E-04 23804 %
Chrombum 7.0E+00 {08 2300 4 0.001 350 ] 15 26560 R8E08 0.0E+00 0.0E+00 0% 2190 1.0E08 2001 52608 %X
[Cobalt 47E0Y 1E-08 200 1 0.001 350 [ 15 26550 G.9E-09 0.0E+00 0.0E+00 % 2190 &8E-08 1.2602 6.7E-08 0%
Foppet . 19E+00 1E08 2300 1 0.001 B0 8 16 26550 1.86-08 0.0E400 0.0E+00 o% 2190 19807 7.4E-03 26E-05 o%
oad 5.6E+00 1E08 2300 1 0.001 380 ] 18 25550 7.06-08 0.0E+00 0.0E+00 0% 2190 81E07 0.0E+00 0.0E+00 %
Mangarese (sof) A.5E+00 1E-08 2300 1 0.00t 350 8 16 26550 1.1E07 0.0E+00 Q.0E+00 % 21% 4.26-08 28E-02 45E-08
Nicke! 1.8E400 1E06 2300 1 0.001 380 L] 15 25560 1.9E-08 0.0E+00 0.0E+00 % 2190 22807 4.0E03 S4E05
Vanadium 83E+00 1€-08 2300 1 0.001 280 [} 18 26560 1.0E07 0.0E400 0.0E400 % 219 1.26E08 1.4E03 8.7ED4
B4E+00 1EC8 2300 1 0.001 350 6 i85 26550 S8.8E-08 0.0E+00 0.0E+00 0% 2190 BOEDY Q0E-02 1.0E05 %
i ate 4.4_§ﬁ 1E-gl;_] 2300 1 0.01 350 8 18 26550 5.5E-08 2.8E02 1.88.09 1% 2190 8.4E07 1.0E-02 B84E-05

1SDCO.WQI OfJun-95
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SUBSURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT

OPERABLE UNIT NO, 7 (SITE 1)
REMEDIAL INVESTIGATION CTO-02
MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE RESIOENTIAL CHILD

ntake from the inhalation of particuiates is calculated as foows:

Intake (mg/kg-day) = (C * EF * ED * IR * 1/PEF)/(BW * ATc or ATnc * DY)

Risk = Intake * CSF of /RO

Whers: INPUTS
C = cortaminant concentration in soll (mg/kg) Calctiated
CSF = carcinogenic siope factor Specific
RID = ref dose for inog Specific
1R = inhalation rate (m3) 10
EF = child exposurs fraquency (days) 380
€D = child exposure dration {years) &
BW = child body weight (kg) 15
ATc = aversging tene for carcinogen {yr) 70
ATne = ging tirme for ‘ [V a
OY = day per year (daylyr) 05
PEF = particuiate stmission factor (MIkg) 4.83E+09
Note: Inputs are scenario and site specific
FoPe CoRCortaton | FAOCUATS | EXposws | InNaaton | EXposore | or Tare =Siope Carcviogens Poroort RVerags. TRTRTonCE ] NOTG A CROGerie Forcent
. Carcinogen Emission Frequency Rate Duration Weight Carc Time Dose Factor Risk Conrtribution Noncare Time Dose Dose Risk Noncarcinogenic
(ma/kg) Factor (overttshyr) | (md/day) 0] (ka) (yoars) (mp/kg/day) | (mg/kg-day)t P::k (yeers) (mg/kg/day) (mo/kg-dey) Risk
vk
FW =TEET0S Aﬁ B T 5 TS BEEDY TOET 00 GOETO0 % 2150 TEEDS VUEFT0 ~TOEF00 T
onic 1.2E4+00 46E+09 350 10 L] 15 25550 1.4E-11 1.5E401 228410 100% 2190 1.4E-11 0.0E+00 0.0€+00 0%
arfum 84E+00 46E+09 350 10 [} 15 25560 1.4E-10 0.0E+00 0.0E+00 % 2190 1.4E-10 14604 7.86-07 100%
Padmium (sol) 3.2E-01 48E+09 350 10 (] 16 25550 386412 0.0E+00 0.0E+00 o% 2190 38E12 0.0E+00 0.0E+00 3
7.06+00 48E+09 30 10 (] 15 26550 823E-11 0.0E+00 0.06+00 0% 2150 &23E-11 Q.0E+00 0.08+00 o%
Eobalt ATEQt 48E+09 350 10 [ 15 25850 6.5E-12 0.0E+00 0.0E400 0% 21%0 6.5E-12 Q0E+00 0.0E+00 0%
Dopper 1.3E4+00 48E+09 350 10 [ 18 26550 1.56-11 0.0E+00 0.0E+00 o% 2190 16611 0.0E+00 0.0E+00 0%
Lead &8E+00 4€6E+09 350 10 [ 15 25550 8.5E-1t Q.0E+00 0.0E400 0% 2190 65E-11 0.0E+00 00E+00 0%
Manganese {sofly A5E+00 46E+09 350 10 [] 15 25550 1.0E-10 Q.0E+00 0.0E+00 % 2150 1.0E-10 0.0E+00 0.0E+00 %
Nicket 1.5E+00 AGE+09 350 10 [ 16 26550 1.7E-11 0.0E+00 0.0E+00 0% 2190 4.7E-11 0.0E+00 0.0E+00 0%
[Vanadhum B3E+00 ACE+09 250 10 [ 18 26850 S.8E-14 0.0E+00 00E+00 % 2190 9,861 0.0E+00 0.0E+00 o%
64E+00 4€E+00 350 10 [ 15 26650 S4E11 0.0E+00 0.0E+00 % 2190 GA4E11 0.0E+00 Q.0E+00 o%
Ez_«mmmm A4E01 4.8E+09 350 10 [] 18 26550 62612 0.0E+00 0.0E+00 % 2190 52642 0.0E+00 O.0E+00 oK
FUTAC Z2ETU 7507

1PICWQ1 01Jun95
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" GROUNDWATER INGESTION EXPOSURE ASSESSMENT

OPERABLE UNIT NO. 7 (SITE 1 « SHALLOW AND DEEP GROUNDWATER)
AEMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NORTH CAROLINA

FUTURE RESIDENTIAL ADULT

Irtake from drinidng water is calculated as follows:

Inake (mgkg-day) s C* [Rw * EF ¢ ED/BW * AT or ATne * DY

Risk = Intake * CSF or /RID

Where: INPUTS
C = contaminant concentration in water (mg/h)
1Rw = adult dally water ingestion rate (1L/Day} 2
EF = acult exposure frequency (dayshr) 350
£D = adult exposure duration (yr) 20
BW = acit body weight (g) 7
ATe = averaging time for carcinogen (y) 70
ATne = aversging time for noncareinogen {yr) 30
DY = days per year {day/year) w5
C8F = cancer slope factor (mp/kg-day)-1 specific
RID = reference dose (mg/kg-day) specific

Note: Inputs are scenario and she specific

SHALLOW AND DEEP GROUNDWATER

FoPC CoReentaton | Ingeston | —EXposure | EXPOIUe | Body | Average Care ~Stops Carenogenic Vareent AVorags Noncare Hototonce | NONCACNOGOME Farcent
(maf) Rate Frequency | Duration | Weight Care Time Dose Factor Risk Carcinogenic Noncare Time Dose Dose Risk Noncarcinogsnic
(LUday) | (dayfyear) | (voar) (g) (years) (mg/g<ay) |  (mgkg-day) Adurt Risk (yoars) (mghgday) (mo/kg-day) Aduit Risk
Adut Aduh Adutt | Adutt Adutt Aduit Adutt Adutt
g_?seru TEE-03 s 350 T 1 70 TER | AOEDE | V.IBEF00 7603 T00% Y0550 pxoiy =T TR 0%
arkam 4AEE02 2 350 0 70 25560 B.3E-04 0.00E+00 0.0E+00 % 10950 1.2E03 7.00E-02 1.8E-02 o%
Manganese (water) 4.2E+00 2 350 30 70 25550 1.4E-02 0,00E400 0.0E+00 % 10950 A2E02 5.00E-03 6.6E+00 88%
Mercury 1.0E03 2 350 0 70 25550 1.2E-05 0.00E+00 0.0E+00 0% 10950 28E05 3.00E-04 9.4E-02 1%
2-Dichiorosthens 26E-03 2 350 30 70 25580 31608 0.00E+00 0.0E4+00 o% 10950 7.4E05 $.00E-03 7.9€08 %
[Fachioroethene 41€03 2 350 %) n 25550 48605 110802 52607 % 10950 1.4E04 4.00E<3 10502 %
TOTAL TE08 T BET 00

1GWIAWQ1 01-Jun-95




GAOUNCWATER DEPMAL CONTACT EXPOSURE ASSESSMENT ’
OPERABLE UNT NO, 7 (SITE 1 - BHALLOW AND DEEP GROUNDWATEH)
AEMEDAL INVESTIGATION CTO0Z0

Dermal Commact from grouncwater ls Caicuamd as folows:
ke {Mo/g-day) = CW * 8A *PC *ET * €F *£0 ¢ CF/BW * ATc or ATne * DY

Puaic » Itskg ¢ CSF or /O
Wwhern:

DY = deys par ysw (Osy3)
Nots: Fpats are site 00 scenwio spechic

SHALLOW AND DEEP GROUNOWATER
5 L BT T 5 Lo T Cacrogee Fercem T e R B e e e o
{maN Ao Permesbitty Time Frequency Duration Conversion Waight Cwe Tine Fisk Cweinogenic Noncere Time: Cave Petorence Pk

(o) (e (hours/dey) (cuysir) ows) iy ) [ ] Aan ke years) . (mg/icg-dey) Cose Ads fsk

- Aol At {mpep dey) Aon
TR 02 - 5T o 7T r X TR =HTEOT UL = o

vm asE@ 00 1.00E-08 azs 250 20 aoot ] 25550 QeE+00 ox 10850 AsE08 1406 2604 ox

twater) 1. +00 2000 100608 aes s E aom 70 25650 GOE+00 ox 10850 RES 1008 a2 %

1.E0 2000 1.0EQY a2s 0 0 [:1e0] 7 256550 OE+D0 m 10850 BIEL8 GOEDS 1.46.03 1=

2 DKhoreTns 2060 000 1.006-02 azs 30 £ aoo! n 268550 QCE+00 ox 10950 20608 720608 2EE04 o%

cniorouthens IE® 2303 1.80602 025 s 0 aoot 7 25550 08 1% 10650 S2£08 483 1.1E08 "
== e — = )

TGWDCAWQN 018



'm~231 SITE 1 GROUNDWATER INHALATION
01-Jun-95
FILE: SHOW.WQ1

GROUNDWATER INHALATION ~ RME CASE

ADULT
C rme ED EF AT ATC CDI CDIC RFD PF HI CR % CONTRIB % CONTRIB
CHEMICAL me/kg/shw y shwr/y d d me/ke/d  rog/ke/d  mg/ke/d  (mg/ke/d)-1 NC RISK  CARC RISK
1, .2-Dichloroethene 2.8E~05 30 350 10950 25550 2.7E-05 1.2E-05 0.0E+00 0.0E+00 ~=- 0.0E+00 0% 0%
Trichloroethene 4.0E-05 30 350 10950 25550 3.9E-05 1.7E-05 0.0E+00 6.0E-03 =~ 9.9E-08 0% 100%
TOTAL 0.0E+00 9.9E-08

SHOW.WQ1 01-Jun-95
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SHOWMOD.WQt SHOWER EXPOSURE MODEL

0795
akasanna ARmmmEEm.n" - annn = - - x
OVERALL HENRY'S QAS  ABSOLUTE GASCONST. QASFILM  LIQUIDFILM CARBON WATER  MOLECULAR RECIPROCAL AT OVERALLMASS  WATER WATER SHOWER' ((T1)*(Us))/
MASS TRANSF LAW CONSTAN CONSTAN  TEMP. * MASS TRANSF. MASS TRANSF.  DIOXIDE  TRANS. COEFF. WEIGHT OF (M)*kg))  TRANSF, COEFF. VISCOSMTY  WISCOSITY  WATER  ((Ts)*U1)
COEFFICIENT ) ® (1)) ABS, TEMP COEFFICIENT COEFFICIENT TRANS. COEFF. (] TEMP, COMP. (AT Ts) ATTY) TEMP.
CAS [ (-my [ ) KC02) (kg-H20) : (Kal) Us} Wy [
No. TARGET COMPOUND LIST CONSTITUE {em/tn) (atmmdimolk)  moHK) [ ®n (emvhe) (emvtv) {cmyin) (emitn) (gramimols) : {em) {cp} (cp) ®
smazmmms mmm - amamanx
JOLATILE ORGANICS: H : H
ADULT H H :
540-590  1,2-DICHLOROETHENE (total) 1.06+01 7.68E03 8.20E-05 220 240E-02 1.20E+03 1.35E+01 200 3000.0 97.00 TA2£E02 245E-03 1.76E4+01 ‘0.598 1.002 3180 5.48501
79014 TRICHLOROETHENE (B3 1.13€+01 8.10E0d  820E08 2830 240802 111E+03 1.16E+01 200 3000.0 13440 8.64E-02 238E-03 1.52£401 0.558 1002 318.0 5.48E-01
CHILD - ;'
540590 1,2.DICHLOROETHENE ({tota) 1.30€+01 7.58E03 820605 250 240802 1.20E403 1.35E401 200 3000.0 97.00 742602 245E-03 1.76E+01 0596 1.002 a0 5.48E-01
79016 TRICHLOROETHENE (B ' 1.138+01 9.10E03  8.20E-05 2330 240E-02 11E+ 1.16E+01 20.0 3000.0 181.40 8.64E-02 238E-03 1.52E+01 0.69¢ 1.002 3180 548801
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N i AANG WATEA onorer e HoLw ¢ CENERMATION WATER ROOMAR  © YOCCONG EXO¥NGE  DURATION 1 DPOWNE mrE WEGHT unE (A0 ~ L)
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oA H Cod O L] H m [.] (] H omy L] o H " " -~ =
Mo TAROET COMPOUND LT CONETITLSHT : (4] o L] i ymeen Lo} [ P e Laie] L] E L ] ey ~ L]
: B f f asnnan
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SO 1 20CHOONTHING : (XL 2 2000 30 00 Fr 2] aks0r 40t0  goneo : temem " T el a0on L] " aona e 208 [ n o ot LI R £ neos
THOLA  TRNCROACETEN ) 1498400 As0E400 100 200 204E+01 aocketn A0 emmEQ : 2TEMO 10 ERRET 2} (L] ” " Avse0r s acaon 1 n wa 16 L0t 1178€ 402 3 a0
oxo .
$0G 1 20OL0NCETHENE B 1A% 00 200403 .00 200 EL_L) AR AN WX 190 " L0800 aon 1 1 At o 1IROL 13 1% Rl 2] 1" (2 2 11702 4 e
T4 TROLOROETHERE 82) : 149400 At08e00 100 20 Aoamn L 2] 4TS GOREM ;2700 10 1208402 acoxr ” " 4000 wea 2404 " " [T 2] 15 L (XL, 2.3 a 2004




SUBSURFACE SOIL lNGESl’(ON EXPOSURE ASSESSMENT

OPERABLE UNIT NO. 7 (SITE 1)
AEMEDIAL INVESTIGATION CTO-0231
MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE RESIDENTIAL ADULT

intake from ingestion of soll is caleulated as foflows:

Intsie {(mg/g-day) = C * CF * £F * ED * IR/BW * ATc or ATne * DY

Risk = Intake * CSF or /RO

Where: INPUTS
C = contaminant concentration in soll (mg/kg) .
CF = conversion for kg tomg 1E-08
EF = adult exposure frequency (days/yr) 350
ED = acudt exposure duration (y1) k)
IR = adutt sok ingestion rate (mg/day) 100
BW = adult body weight (kg) 70
ATc = averaging tme for carcinogen (1) 70
ATne = averaging tene for noncarcinogen (m 0
DY = days per year (daysiyear) ko
CSF = cancer siope factor (mg/kg-day)-1 specific
RID = reference dose (mg/kg-day) specific
Nots: Inputs are scenaric and site specific
poFe ConconTaton | EXpotire | EXposuie | TWW Tgeston | Dody | Averags | Carc = THenogoTic T ar ~—Roncarc Feerarce Toncarcrogenic Poreemt ]
¢ {mghg) Frequency | Duration Factor Rate Woelght Care Time Dose Factor Risk Carcinogenic Noncare Time Dose Dose Risk Noncarcinogenic
(deys/ym) o) (kg/mg) (mg/day) (ko) (years) (mg/kg/day} | (mg/kg/day)-1 Adult Risk (yoars) (mg/kg/day) (mg/kg/day) Adult Risk
Adult Adutt Aduit Adult Adult Adutt Aduit Adult
E::wm““"‘ TTEFOS £ 0 TEDS 70 1 25660 | S TUEL00 T% TOE0 BAEDS TOET00 TAEDS |
anic 1.2E+00 350 0 1E-08 100 70 25550 7.4€07 1.8E+00 12608 100% 10950 1.7€-08 A0E-04 &£8E-03 8%
arkam .1E+00 380 0 1E08 100 70 25650 G.4E-08 0.0E+00 0.0E+00 % 10950 1.2606 7.08-02 1.8E-04 %
Cadmium (sof) 22601 30 0 1E-08 100 70 28550 1.9607 0.0E4+00 0.0E+00 % 10950 4.4E07 1.0E-0 44E04 %
Chromium 7.0E400 380 0 1E-08 100 70 25560 A4E06 0.0E+00 0.0E+00 % 10950 9.6E-08 1.0E+00 9.6E-08 o%
Cobalt A7E01 O » 1E-08 100 70 26560 27E07 0.0E+00 0.0E400 0% 10950 S.4E-07 G.0E-02 11605 0%
bopp« 1.3E+00 330 30 108 100 70 25580 7.6E-07 0.0E+00 0.0E+00 o% 10956 1.8E-08 37ECR 4.8E-05 0%
Jead 5.6E+00 B0 30 1808 100 70 25550 A2E-08 Q.0E+00 0.0E+00 % 10950 7.6E-08 0.0E+00 0.0E+00 o%
Manganese (scll) A5E+00 350 k) 1E-08 100 70 25550 B.0E-08 0.08+00 0.0E+00 0% 10950 1.2E-08 1.4E01 8.3E-05 1%
Nickel 1.5E+00 380 0 1E-08 100 70 25550 BIEOT 0.0E+00 0.0E400 o% 10950 20E-08 20E-02 1.0E-04 1%
8.3E+00 380 » 1E08 100 70 25550 49608 0.0E400 0.0E+00 % 10950 1.1E-05 7.0E-03 1,863 1%
S4E+00 350 0 1E-08 100 70 26850 A2E-08 Q.0E+00 0.0E+00 o% 10950 TAE0S A.0E-01 25505 %
Es‘;?:ﬁﬂ'n phithalate 44E-0t 350 b 1E-08 100 70 25550 28E-07 1.4E02 3.6E-09 o% 10950 8.0E-07 20€-02 A.0E-05 0%
TOTAL AR08 R TAE0T

1SIAWQ1 014Jun-95



SUBSURFACE SOIL DERMA. ,JlACT EXPOSURE ASSESSMENT

OPERABLE UNIT NO. 7 (SITE 1)
REMEDIAL INVESTIGATION CTO-0231
MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE RESIDENTIAL ADULT

Dermal contact with soll is calcudated as follows:

Intake (mkg-day) = C*CF * SA * AF * Abs * EF * ED/BW * ATe or ATne * DY

Risk = Intake * CSF or /RID

Ma:

C = coraminar concentration in soll (mg/kg)

CF = conversion factor (kg/mg)

SA = adult exposed skin surface ares (em2)
AF = 30l to skin adherence factor (mg/em2)
Abs = fraction sbsotbed (unitiess)

EF = adult exposure frequency (events/yr)
ED = acult exposire duration {years)

BW = aduit body weight (kg}

ATe = sveraging time for carcinogen {r)
ATno » okg tme for 0
OY = day per yew (dayhr)

CSF = cancer slope factor (mg/kg-day)-t
RID = refersnce dose (Mmg/kg-day)

Note: Inputs are scenardo and site specific

INPUTS

1E-08:

Specific

Bgausf

specific
specific

COPC e — S ST AIOR, | COTVATSON | SOTTACS [ACTATSNTS | TTACHON | EXposars | EpOTIa] BO0) | AVerage T [ Caromogen | PeTEent RVATEQS WONCHTE | DSHIA AGIIEL | NOPCRERe0eTe [ Parcant |
{mg/kg) Factor Ares Factor | Absorbed| Frequency | Duration | Weightl Care Time Dose Slope Risk Carcinogenic Noncare Time Dose Risk Noncarcinogenic|
. kamg) | (cm) | (mglem| (%) (evertafyr) | Om) | (ko) (yoars) (mg/kg/day) Factor Adutt Risk (yeers) (ma/p/day) Dose Adutt Risk
Adkit Aduit AdR | Akt Adutt {mg/kg-day)-1 Ackit Ackt %ﬁﬂ Adult
SO TEET TE0e | 5800 T 00T 0] e TR ] UUEFU0 “GOET O g Y000 TTER TE08 =%
Rrsenic 1.2E400 1E-08 5800 1 0.001 350 30 70 28560 41E-08 48E+00 A6E-07 9% 10950 9.6E-08 8.0E€-05 1.6E03 8%
Barkum 9.1E+00 1E-08 8800 1 0.001 30 1 il 28650 AIEO7 Q.0E+00 00E+00 0% 10950 7.2E.07 1.4E-02 5.2605 1%
Fademium (sof) Q2601 1E08 5800 1 0.001 350 30 70 26560 1.1E-08 0.0E+00 0.0E+00 0% 10950 28E08 20E04 1.3E-04 3%
Phromium T.0E400 1E08 £800 1 0.001 250 3 70 26550 24E07 Q.0E+00 QOE+00 % 10350 5.6E07 208-01 28E-08 o%
Cobalt ATEO1 1E-08 8800 1 0.001 350 ko k] 25850 1.45-08 Q.0E+00 0.0E+00 o% 10950 A7EC8 12602 A1E08 %
Copper 1.3E+00 1E-08 £800 1 0.001 350 0 70 28550 A4E-08 0.0£4+00 0.0E+00 0% 10050 1.0E07 TAE-03 14805 o%
lead 5.6E+00 1E-08 5800 1 0.001 350 2 70 28550 1.8807 Q.0E+00 0.0E+00 % 10950 44E07 0.0E+00 Q.0£+00 o
Manganese (soll) 8.6E+00 1608 6800 1 0.001 350 E 7 25550 29E07 0.0E+00 0.0E+00 o 10950 8.7E-07 28E-02 24E-05 %
Nicket 1.6E+00 1E08 6800 1 0.001 350 0 70 28550 5.0£-08 Q.0E+00 0.0£+00 % 10950 1.2807 40603 2.9E-05 1%
/ anadium A.3E+00 1E-08 5800 1 0.001 350 20 70 28550 28E-07 0.0E+00 0.0E+00 % 10950 6 6E-07 14E03 ATE-04 1%
e S84E+00 1E-08 baco 4 0.001 350 20 7 25550 1.8E-07 OOE+00 DO0E+00 0% 10950 4JE-07 &OE-G2 7.2E-08 o%
Bis(2-ethythexyiphthalate Algﬁ 1E-08 5600 1 0.01 350 N 70 25650 1.6€-07 28E-02 42609 1% 10950 ABEQ7 1.0E-02 J6E-08 1%
v — S7ED7 = T2ETI
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SUBSUAFACE 8OIL PARTILULATE INHALATION EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 1)

AEMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NOATH CAROLINA:

FUTURE RESIDENTIAL ADULT

Imake from the inhalation of particulates is calculated as folows:

Intake (mg/kg-day) = (C* EF * ED * IR * 1/PEF)/(BW * ATe or ATne * DY)

Risk = Intake * CSF or /RID

Where: INPUTS
€ = contaminant concentration in soll (mgrkg) Calcuiated ..
CSF = carcinogenic slope factor Specific
RID = raference dose for noncarcinogen Specific
1R = Inhalation rate (m3) 20
EF = adult exposurs frequency (days) 350
. ED = acult exposurs duration {years) , 0
BW = acult body welght (kg) b0
ATe = gveraging tme for carcinogen (yr) 70
ATnc = averaging tme for noncarcinogen () 0
OY = day per year (duy/yr) 365
PEF = particulate emission factor (makg) 4.63E4+00
CoPe CONCETTRION | PRTCOAR ] EXpOTrs | TAOAoH | EXporars | Body TGETAGS CHE {5 CAICHOgere Porceny AVSIAgS WONCAE HOTATONEs | NONCMETIOYOTIE PEICETT
Carcinogen Emission Frequency Rate Duration Weight | , Care Time Dote Factor Risk Contribuion Noncare Time Dose Dose Risk Noncarcinogenic
(mohg) (FW (eventsfyr) | (md/dey) o) (ko) (yours) (mg/kg/day) | (mgkg-day)-1 to (yoars) (mg/kg/day) (mg/kg-deay) Risk
[k Risk -
_me = TEET 0T T £ = £ 70 Zo650 TaE07 TE T 00 TUET00 % o0 ZOEGT TET 00 TOET 00 %
onic 1.2£+00 48E+08 0 20 0 70 25550° A1E11 1.5E+01 4.6E-10 100% 10950 7.2611 Q.0E+00 0.0€+00 %
ariam 91E+00 4.8E+09 350 20 0 70 25550 23E-10 0.0E+00 0.0€400 % 10950 S.4E-10 1.4E04 A8E-08 100%
Cadmium (sol) A26-01 48E+09 350 20 0 70 B550 8.1E12 0.0E+00 0.0E+00 % 10950 1.9E-11 Q.0E+00 0.0E+00 %
[-hromium 7.0€+00 406409 360 20 ke 70 25550 1.8E-10 0.0E+00 0.0E400 % 10950 426-10 0.06+00 0.0E+00 0%
Cobalt A7E01 48E+09 350 20 20 70 26550 12611 0.0E400 0.0E+00 % 10950 28E-11 0.0E+00 0.0E+00 %
Copper 1.3E+00 A6E+09 350 20 30 70 25550 A3EN 0.0E+00 Q.0E+00 o% 10950 7.7E11 0.0E400 0.0E+00 o%
Lead §BE+00 ABE+09 380 20 0 70 25550 1.4E-10 0.0E+00 0.0E+00 % 10950 3.23E-10 0.0E+00 Q0E+00 %
Manganese (sol) 45E+00 48E+09 50 20 k) 70 285560 22E-10 0.0E+00 0.0E+00 % 10950 5.0E-10 0.0E+00 0.0E+00 0%
Nickel 1.5E+00 4.8E409 30 20 30 70 25560 ATEA 0.0E+00 0.0E+00 0% 10950 A7E11 0.0E+00 0.0E+00 %
Vanadkrn 83£+00 4.6E+09 350 20 0 70 25850 21E10 0.0E+00 Q.0E400 o% 10950 49E-10 0.0E+00 0.0E+00 o%
5.4E+00 48E+09 350 20 0 70 26550 1.4E-10 0.0E+00 0.0E+00 0% 10950 a2E-10 0.0E+00 0.0E+00 %
g:(;ﬂhyhaxyﬁ)phﬁdﬁ. A4E-01 46E+00 350 20 0 70 28550 11811 0.06400 0.0E+00 o% 10950 28E-11 0.0E+00 0.0E 400 0%
[FOTAL ABE-10 - SUETE
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SURFACE SOIL INGESTION EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 {SITE 1)

REMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NORTH CAROLINA

CURRENT MILITARY PERSONNEL

intake from ingestion of soil Ia calculated as foRows:

Intake (mg/kg-day) = C * CF * EF * ED * IR/BW * ATc or ATnc * DY

Risk = [ntake * CSF or /RID

Where: INPUTS
C = contaminant concentration in sof (mg/kg)
CF = conversion for kg to mg 1E-06
EF = acult exposure frequency (days/yr) 250
ED = adult exposure duration {yr) 4
IR = adult sol ingestion rate {mg/day) 100
BW = adit body weight (kg) 70
ATc = averaging time for carcinogen {yr) 70
ATnc = averaging tme for noncarcinogen () 4
DY = days por yeur (daysiyens) 385
CSF = cancer slope factor (mg/kg-day)-1 specific
RID = reference dose (mgkg-day} specific
Note: Inputs are scenario and site specific
COPC ConcenTaton | EXposure | EXposare | COnversion | Ingeston | Body | Average orT3 Siops THCNGGOIE Percert Averags Noneare Teloroncs | Woncarciogerws | Percent |
{makg) Frequency | Duration Factor Rate Weight Carc Time Dose Factor Risk Carcinogenic Noncare Time Dose Dose Risk Noncarcinogenic
(dayshym) o (ka/mg) (mg/day) (ko) (yoars) (mg/kg/day) | (mg/kg/day)-1 Adutt Risk (years) (mg/kg/day) (mg/kg/dey) Aduit Risk
Adutt Aduft Adult Adult Aduit Adult Adult Aduit
Fhmnam TEET03 75 T TEDE 00 2 ZE550 ZYEDE GO0E 400 TOE+00 T TA50 B7608 006300 TTETS =%
Rntimony 826400 250 4 1E-06 100 70 26550 3.5E-07 0.00E+00 0.0E+00 % 1460 6.1E-08 4.00E-04 1.5€02 8%
Prsenic 1.1E+00 250 4 1E-08 100 70 25550 6.2E-08 1.75E+00 11E07 100% 1460 1.1E-06 A.00E-04 A6E-03 15%
Cadrmium (sof) 74E-01 250 4 1E-06 100 70 25550 4.0E-08 0.00E+00 0.0E400 0% 1480 8.9E07 1.00E-03 89E.04 3%
Chromium 84E+00 250 4 1E-08 100 70 25550 A6EQ7 0.00E+00 0.0E400 0% 1480 6.3E-08 1.00E+00 6.3E-06 %
G (sol) 1.0E+01 250 4 1E-08 100 70 25550 6.8E-07 0.00E+00 0.0E+00 0% 1460 1.0E-05 1.40E-01 7.2€05 %
anadium 62E+00 250 4 1E08 100 70 25550 34E-07 0.00E+00 0.0E+00 0% 1460 6.0E-06 7.00€-03 S.6E04 4%
26E+01 250 4 1E-08 100 70 25550 1.5E-06 0.00E+00 0.08400 0% 1460 26E-05 A00E-0 85E-05 0%
,4"-DDE 28E02 280 4 1E-08 100 70 25550 1.6E-10 3.40E-01 5.0E-11 o% 1460 28E-09 0.00E+00 0.0E+00 0%
4-00T 5.0E-03 250 4 1E-08 100 70 25660 26E-10 3.40E-01 9.4E-11 % 1450 4.9E-09 5.00E-04 9.7E-08 %
[[CTAC TIETT, ZAEL
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SURFACE SOL DERMAL CONTACT EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 1]

PEMEDAL INVESTIGATION CTO0234

MCB CAMP LEJEUNE, NORTH CAROLINA

CURRENT MUTARY PERSONNEL

Darnal COTACt with 308 s caicuiated aa folows:
Itake (m@Ag-day) = C * CF * SA * AF * Abs * EF * E0/BW * ATc or ATnc * OY

Risk = ¥1take * CSF or D

‘Where: INPUTS
C = comaminant concentration In soll (mg/&xg)
CF = converskon factor (kg/mg) 1£-08
SA = st &xposad skin suface ares (emQ 400
AF = ol to sidn acherence factor (mg/em) 1
Abs = fraction sbsorbed (uritess) Spectic
EF = sult ©xpOsLre fraquency (sventa/yr) 0
ED = acuit exposre urtion (ywars) 4
BW = acult bodly weight (k0) 70
ATe = avaragng teme for carcinogen () ]
ATng = avaregig tme for noncarcinogen (v} 4
OY = dey pae yewr {twyfyn) 208
CSF = cancer siops factor (NGO Oay)-t speciic
D = reference SO (MO/RG-Cay) spechc
Naote: Inputs are scenario and site specic
T oI | Cies | AT Encs | Frawon | xposss | EXpOsWe | BGay | Awersos Tat T AL CRERagee ForconT Avorage NoRae TomR AGRL || NoTCRonogene o
{mg/q) Factor A Factor Absorbed Fequency Dunation | Weight Care Time: Doss Siope Risk Carcinogenic Noncare Time Dose Reference Pisk Noncarcinogenic
tamg | ca | (mgrema) ] (evornapn) o) (] tyeare) (mgkgiday) Factor Adut Risk tywars) (mohgicey) Dose Acut Fisic
Aot Adhit Adutt Aduit Adult (ma/kg-day)-1 Adult Acut (moKg-day) Adult
[ T8 REoT ] 100 T T vy T L R LTS TE0 T+ 3 T80 TeE0s ZOEDT ROE0F ]
frimony 82400 1E-08 4200 1 aon 20 4 0 25550 1.68-08 OOCE +00 O.0E+00 o 1460 2007 a0EDs AXEW =%
hrsenic 19E+00 1E-08 40 1 aon 0 4 0 25550 27600 B7SE+00 208 9% 1480 47608 a0cE08 7.8E04 15%
Padmium (soll) TIEM 1EC8 A0 1 aom 20 4 70 25550 1LES 0.00E +00 QC0E+00 % 1480 A8 200604 1.56-04 %
Phomun B4E+00 1€-08 4300 1 aom 20 . n 26550 1.6E.08 0.00E +00 Qe +00 o% 1480 27T 20001 1,608 o%
Manganess (so} LE+D1 1E-08 400 1 Qoo 250 4 70 25550 25E08 QO0CE +03 QCE+00 o% 1460 44807 20E2 1.8605 o%
paneckan A +00 1E08 4200 1 a0 25 4 kel 25550 1.56-08 0.00E +00 00E+00 % 1480 26E07 1.40E-03 1.8E-04 4%
pinc 20401 1E-08 4300 1 aom 25 4 n 25550 B3E08 Q.00E +00 0.0E+00 o% 1480 1.1E-08 GOCE-02 1.8E05 o%
4 D0E 2600 1E-00 4300 1 am 250 4 T 25550 BIE1 GHE-M 461 o 1480 11608 QOCE+00 QE+00 o%
‘l_.l'm'f S0E-00 1E-08 4200 1 (1) 250 4 70 25550 1.2610 B80E-01 BAE-t1 0% 1480 21E00 2.50E-04 A4E-08 02
lgn. T ez

1SOCMWAY 13n-85
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SURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 1)

REMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NORTH CAROLINA

CURRENT MILITARY PERSONNEL

irtake from the inhalation of particulates is calculated as follows:
Imtake (mgkg-day) = (C * EF * ED * IR * {/PEF)/(BW * ATc or ATnc * DY)

Risk = Intake * CSF or /RID

Where: INPUTS
C = contaminant concentration In soll (mg/kg) Calculated
CSF = carcinogenic siope factor Specific
RfD = refe dose for inogen Specific
I8 = inhalation rate (m3) 30
EF = adult exposure frequency (days) 250
ED = adutt exposure duration (years) 4
BW = adult body weight (kg) 70
ATc = averaging time for carcinogen () 70
ATne » ging tme for Inogen (yr) 4
DY = day per year (day/yr) %5
PEF = particulate emission factor (mdtkg) 463E+08

Note: Inputs are scenaric and aite specific

LGPC TORCONTATON ] PACals | EXPosUre | Wwalavon | EXposurs | Body Fverage Care STope ACNOgorc “Parcent Average Toricare Teterences ] NOACArGIOGOTIC Percent

(mg/kg) Emission Frequency Rate Duration Weight Care Time Dose Factor Risk Conrtribution Noncare Time Dose Dose Risk Noncarcinogenic

:‘-;kwr) (evertsiyr) | (m3fday) (rs) ko) (years) (mg/kg/day) | (mg/kg-day)-1 to (yoars) (mg/kg/day) (mg/kg-dey) Risk

Risk

%%ﬁ‘ T 3 75 TEE0 TRE0E VOETT0 | OOETO0 ] % THE0 TIEO7 TO0EF00 TOEF0 T%

&2E+00 4.6E+09 2506 30 4 70 25550 23E-11 0.00E+00 0.0E+00 0% 1460 4.0E-10 0.00E+00 0.0E+00 0%

1.1E+00 46E+09 250 k) 4 70 25550 4.0E-12 151E+01 &1E-14 100% 1480 7.0E-11 0.00E+00 0.0E+00 o%

74E01 46E+08 250 30 4 70 25550 28E-12 0.00E+00 0.0E+00 0% 1460 A5E11 0.00E+00 0.0E+00 0%

S4E+00 46E+08 250 3R 4 70 25550 223E-11 0.00E +00 0.0E+00 0% 1460 44E-10 0.00E+00 Q.0E+00 %

1.0E+01 4.8E+09 250 X 4 70 25550 A7E11 0.00E +00 0.0E+00 0% 1460 6.6E-10 0.00E+00 0.0E+00 0%

| B2E+00 A48E+09 250 30 4 70 25550 22811 0.00E+00 0.0E+00 o% 1460 AgE-t0 0.00E+00 0.0E+00 o%

26E+01 4.8E+09 250 3 4 70 25550 9.5E-11 0.00E+00 0.0E+00 0% 1480 1.7E09 0.00E+00 0.0E+00 0%

26E-03 46E+09 250 30 4 70 255580 9.6E-15 0,00E +00 0.0E+00 0% 1460 17613 0.00E +00 0.0E+00 0%

5.0E-03 4.8E+09 250 30 4 70 25550 1.8E-14 3.40E8-01 8.1E-16 0% 1460 A.2E-13 0,00E+00 0.0E+00 0%

BIE-TT VUETO0

1PIMWQT 13JuneS
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SUBSUAFACE SOl lNGEs'ﬂON'B(FOSURE ASSESSMENT

OPERABLE UNIT NO. 7 (SITE 1)
REMEDIAL INVESTIGATION CTO-0231
MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE CONSTRUCTION WORKER

frtake from Ingestion of sol ls calcidated as fofows:

irtake (MQ/Kg-day) = C * CF * EF ¥ ED * IR/BW * AT¢ or ATnc * DY

Risk = Intake * CSF or /RID

Whers: INPUTS
C = contaminant concentration in soll (mg/kg)
CF = conversion for kg to mg 1E08
EF = adult exposure frequency (dayshyr) 20
ED = adult exposure duration (1) 1
1R = acult sof Ingestion rate (mg/dey) 480
BW = adult body weight (kg) 70
ATe = sveraging tme for carcinogen (1) 70
ATne = aversging tme for noncarcinogen (yr) 1
DY = days per year (days/year) 385
CSF = cancer slope factor (mgikg-day)-t apecific
RID = reforence dose (ma/kg-day) specific
Note: Inputs are scenario and site specific
COPC | Concenuabon | EXPOSUIS | EXPOSUIS | CONVersion |  INgesuon | Body ]  AVerage Tarc CACIOGeric 012 AVeTags GNcarc Relerericé | NORCAcKIogersc | Percert |
{mg/kg) Frequency | Duration Factor Rate Weight Carc Timo Dose Factor Riskc Carcinogenic Noncare Time Dose Dose Risk Noncarcinogenic
(dayalyr) ) (kg/mg) (mg/day) ko) (years) (mgkg/day) | (mg/kg/day)-s Adktt Risk (yorrs) (mg/kg/day) (ma/kg/day) Adt Risk
Adutt Adutt — Aduit Adult Adult Adult Aduit Adutt
FW — ABET0S W T TELE 250 70 25550 TIET OUWETW | UUEFO0 0% TS TIER TETO0 TIEDR L2 a—
otic 1,26400 80 1 1E08 480 70 25550 29E08 1.75E+00 51E08 100% %5 29E.08 A.00E-04 9.8E-05 8%
ariuen 9.1E+00 - 1 1E08 480 70 25550 22607 0.00E+00 0.0E+00 0% 85 22E07 7.00E-02 J1E08 1%
Cadmium (sol) 32801 - 1 1E08 480 70 25550 7.7E08 0.00E+00 0.0E+00 % 8 7.7E08 1.00E-03 7.7E-08 3%
Chromium 7.0E4+00 0 1 1E-08 480 .70 28550 1.7607 0.00E+00 0.0E400 0% 385 1.7E07 1.00E+00 17807 o%
Pobalt 47601 % 1 1E-08 480 70 25550 1.1£-08 0.00E+00 0.08+00 0% 85 1.1€-08 @.00E-02 1.9€-07 o%
Copper 136400 0 1 1E-08 480 70 25650 A1E-08 0.00E+00 0.0E+00 o% 365 34E-08 ATIE0R ABE07 %
l.ead 85E+00 80 1 1€-08 480 70 25650 1.3E407 0.00£+00 0.0E+00 % 365 1.3607 0.00E+00 0.0E+00 - 0%
Mangarese (sol) 85E+00 80 1 1E08 480 70 25550 21E07 0.00E+00 0.0E+00 o% 85 24E07 1.40E-01 1.5E08 1%
Nickel 1.5E+00 0 1 1E-08 480 70 258550 A8E-08 0.00E+00 Q.0E+00 0% 385 38E-08 200E-02 1.8E-08 1%
Nanachum B.3E+00 0 1 1£08 480 70 25550 20E-07 0.00E+00 0G.0E+00 o% 65 R0E07 7.00E-03 29E05 1%
g 5.4E+00 0 1 1E-08 480 70 25550 1,307 0.00E+00 0.0E+00 o% 85 196807 3.00E-01 44E07 0%
i3 (2-ethythexyliphthalate 44E-01 90 1 1E-08 480 70 25550 1.4E-08 1.40E-02 1.5E-10 0% 365 1.1E-08 200E-02 5.3807 o%
TOTAL BIETE = ZEE04 3

1Swwai Ol-Jun95



SUBSURFACE SOIL DERM~.. ONTACT EXPOSURE ABSESSMENT

OPERABLE UNIT NO. 7 (SITE 1)
REMEDIAL INVESTIQATION CTO-0231
MCB CAMP LESEUNE, NORTH CAROLINA
FUTURE CONSTRUCTION WORKER

Dermal contact with soll i calcudated as follows:

Intake (mg/kg-day) = C* CF " SA* AF * Abs * EF * EO/BW * ATc or ATne * DY

Risk = intake * CSF or /RID

Where:

C = contaminant concentration in soll (mg/kg)

CF = conversion factor (kg/mg}

SA = acult axposed skin surface area (cm2)
AF = g0l 0 skin acherence facter (mg/em2)
Abs = fraction absorbed (unitess)

EF = adutt exposure frequency (svents/yr)
ED = adult exposure duration {yewrs)

BW = adult body weight {kg)

ATe = sveraging time for carcinogen (yr)

ATne = ging Sme for rogen (yr)

OY = day per yvor (duyfyr)
CSF = cancer slope factor (mg/kg-day)-1
RID = reference dose (mg/kg-day)

Note: inputs are scenario and site specific

INPUTS

1E08
4300

1
Specific
0

1

70

70

1

388
specific
specific

COPG e = G SR SRTRDGT ] COTVATSON | SUMTACS [ACTATSICS] FIACUON | EXPOSUrS | EXPOSIIE] BOay | AVSTAgS 3 Dera AGST ] AVSTAG8 = ONCHE | OSTIMA AGJSC | - ROTRWEGGoTe | Porcemt ]

{mg/kg) Factor Aroa Factor [Absorbed| Frequency | Duration | Weight] Care Time Dose Slope Risk Carcinogenic Noncare Time Dose Reforsnce Risk Noncarcinogenic!
&kgmg) | (em3) | (mglemd| (%) | (eventshm) | om) | (<q) (yoars) (mg/kg/dey) Factor Adut Pisk (yoars) (mgkg/day) Dose Adult Risk
Adut Adult Aduit | Adult | Adult (mg/kg-day)-t Adutt At %m . Adut

AT TEET 03 TEV6 ] 4900 ¥ LV107) I R T T 550 Y0E068 UOGE+00 “UGEF U0 T %5 =T} gz wE )
oric 1.2E+00 1E08 | 4300 1 0.00 20 1 70 25550 26410 875E+00 23E-00 9% 28 1.8E-08 8.00£-05 AIE04 38%
arfum 1E+00 1E08 | 4%00 1 0.001 %0 1 7 25550 206-09 0.00E+00 0.0E+00 o% 25 1.4E-07 1.40E02 9.9E-08 1%
Fadmium (sol) azgo1 tE08 | 4300 1 @001 0 1 70 25550 &9E-11 QO0E+00 0.0E+00 0% s ASE09 200E-04 24E-08 %
Ehvomium 7.0E400 1E08 | 4300 1 0.001 2 1 » 25550 1.6E-09 0.00E+00 0.06400 3 265 1.4E07 2.00€-01 6AE07 0%
Eobat ATEQ 1E08 | 4300 1 0.001 %0 1 70 26550 1.0E-10 0.00E+00 0.0E+00 0% 25 7.0E-09 120602 59607 0%
Bopper 1.3E400 1E06 | 4200 1 0.001 % [} 72 25550 26E-10 0.00E+00 0.0E+00 % 25 20£.08 TA2E-03 27E-08 o%
.oad S.5E400 1E08 | 4300 1 0.001 [ 1 70 25650 1.2609 0.00E+00 0.0E+00 0% 385 84E-08 0.00E+00 0.0E+00 o%
Manganese (sof) 86E400 1E08 | 4300 1 0.001 % 1 k) 25550 1.8E09 0.00E+00 0.0E+00 o% 25 1.3607 280E-02 AEE08 1%
Nicket 1.5E400 1E06 | 4300 1 0.001 % 1 70 25650 A2E-10 ©0.00E+00 0.0E+00 % 25 22E08 400E-03 6.6E.08 1%
snadium 8.3E+00 1608 4300 1 0.001 %0 1 70 25550 1.8E-09 Q.00E+00 0.0E+00 0% 365 13607 1.40E03 9.0E-05 1%
6AE+00 1608 | 400 1 0.001 90 1 70 26550 1.2E09 0.00€400 0.0E+00 o% 25 8.2E-08 6.00E-02 1.4E-08 %
Eu;mnxmmm 44E01 1608 | 4000 1 0.01 20 1 70 25550 9.4E-10 280E-02 2841 1% 265 8.6E-08 1.00E02 G.6E08 1%

roTAL =ZaE0d TOEOR
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SUBSURFACE SOIL PARHCULATE INHALATION EXPOSURE ASSESSMENT

OPERABLE UNIT NO, 7 (SITE 1)
REMEDIAL INVESTIGATION CTO-0231
MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE CONSTRUCTION WORKER

intake from the inhalation of particulates s calculated as follows:

intake (mgAg-day) = (C * EF * ED * IR * 1/PEF)/(BW * ATe or ATne * DY)

Risk = Intake * CSF or /RID

Whers: INPUTS
C = contaminant concentration in soll (Mg/kg) Caleudated .
CSF = carcinogenic siops factor Specific
RD = refersnice dose for noncarcinogen Specific
IR = inhalation rate (M) 20
EF = acult exposure frequency (days) 0
ED = ackidt exposurs duration (years) 1
BW = adult body weight (k) 70
AT m averaging time for carcinogen (v} 70
ATnc = averaging time for noncarcinogen {r) 1
OY = day per yoar (daylyr) 8
PEF = particulite emission factor (Makg) 4,83E+09
Note: Inpts ars scenario and site specific
f
FOPC CORCONTaton | Patcuate | EXPOSUS ] Fm—m—_o e | oGy | AVerage e Tiope Cacnogenc Percont vor “Norcare THoterencs ] NONCAICIOgEne Parcent
Carcinogen Emission Frequency Rate Duration Weight Care Time Dose Factor Risk Contribution Noncare Time Dose Dose Risk Noncarcinogenic
(mgrkg) Factor (oventsiyr) | (m3/day) s} (L] (years) (mg/kg/day) | (mg/kg-day)-t R‘;k (yours) (mg/kg/day} (my/kg-day) Hisk
(m3kg)
LG XOETUB W 20 T =70 =550 eS| UOET U0 OOEF 00 T% B8 TAE08 ~GOET 00 TOET 0%
enic 1.2E400 46E+09 20 20 1 70 26550 26E-13 1.5E+01 AOE12 100% 85 1.8E411 Q.0E+00 0.0E+00 o%
arlum 91E+00 48E409 20 20 1 70 25550 20812 Q05400 0.0E+00 % 85 1.4E-10 1.4E04 $.7E07 100%
[Cadmium (soll) 22680 4.68E+09 €0 20 t 70 25550 G9E-14 0.0E+00 0.0E+00 0% 35 49E12 0.0E+00 Q0E+00 0%
Cheomium T.0E400 46E+09 0 20 1 70 25550 1.6E12 0.0E+00 Q.0E+00 0% 65 1.4E-10 Q0E+00 QOE+00 %
Cobalt ATE-O 46E+09 0 20 1 70 25550 1.0E-13 0.0E+00 0.0E+00 % 285 71E12 Q.0E+00 Q.0E+00 o%
Copper 1.3E400 4.6E+09 20 20 1 70 25550 28E13 0.0E+00 0.0E+00 0% 365 20E-11 0.0E+00 0.0E+00 R
Lead ' 55E+00 46E+09 0 0 1 70 26550 12642 0Q.0E+00 Q.0E+00 % 285 R4E-11 Q.0E+00 Q.0E+00 o%
Manganese (sof) 85E+00 46E+00 90 20 1 70 25550 18812 0.0E+00 Q.0E+00 % 265 1,310 Q.OE+00 0.0E+00 o%
Nickel 1.8E+00 46E+08 80 20 1 70 26550 32E13 0.0£400 0.0E+00 % @S5 22811 0.0E+00 Q.0E+00 o%
‘anadium 43E+00 4.8E+09 20 20 1 70 26550 1,812 0.0E+00 0.0E+00 % aes 1.23E6-10 Q.0E+00 0.0£+00 ox
g BAE+00 485409 90 20 1 70 25550 1.2E-12 0.0E+00 0.0E400 % 385 82E-11 0.0E400 Q.0E+00 0%
in{2-o! phthalate 44E-01 4.8E4+09 90 20 1 70 25650 9.5E.14 0.0E+00 0.0E+00 0% e 86E12 0.06+00 0.0E400 0%
TOTAC AVETZ %
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GROUNDWATER INGESTION EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 28)

REMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NORTH CAROLINA

FUTURE RESIDENTIAL CHILD

intake from drinking water is calcudated as folows:
Intake (mg/kg-day) = C * IRw * EF * ED/BW * AT or ATne * DY

Risk = Intake * CSF or /RID

Where: INPUTS
C = contaminant concentration in water (mg/)
IRw = child dally water ingestion rate (L/Day) 1
EF = chid exposure frsquency (daysir) 350
ED = child exposure duration {y) [
BW = child body weight (kg) 15
ATe = averaging time for carcinogen (y) 70
ATng = g time for Inogen 4m) [
DY = days per yesr (day/yesr) 5
CSF = cancer siope factor (mg/kg-day)-t specific
RO = reference dose (mg/kg-day) specific

Note: Inputs are scenario and site specific

SHALLOW AND DEEP GROUNOWATER

F;‘p‘u Corcentaton | Tngeston | Exposure | Exposre] BOdy | AVerage Tare “Siobe Tarcmogenic Teen Fvetage NoTGare Sterence rﬂm_r——___—arm-m e T Percent ]
Carcinogen Rate Frequency | Duration | Weight Carc Time Dose Factor Risk Carcinogenic Noncare Time Dose Dose Risk Noncarcinogenic
(mgn (Udsy) | (dayyean) | (year) | (@ (days) (mgkg<day) | (mgkg-day)-1 Chid Risk (days) (ma/kg-day) (mg/kg-day) Chad Risk
Child Child Child Child Child Child Chitd Child
F% T T oy 3 T8 25550 T5E05 TEET00 TS 5% 250 TTE08 TOE08 5807 F
arkam 7.6E-01 1 350 ] 15 25850 4.2E03 0.0E+00 Q.0E+00 0% 2190 4.9E-02 7.0802 6.9E-01 3%
| sad A7E-02 1 350 8 16 25580 20E-04 0.0E+00 0.0E+00 0% 2180 24E-03 0.0E+00 0.0E+00 0%
Manganese (water) 1.5E+00 1 350 ] 15 285550 7.9E-03 0.0E+00 0.0E400 % 2190 9.3E-02 5.0E-03 1.88+01 2%
S0E-04 1 350 [} 15 25550 27E-08 0.0E+00 0.0E+00 0% 2190 3.26-05 3.0E-04 1.1E-0¢ 1%
43E03 1 350 ] 15 25550 24E-08 0.0E+00 0.0E+00 0% 2190 27E-04 20802 1.4E-02 0%
1.0E-02 1 350 [} 15 25550 5.5E-05 0.0E+00 0.0E+00 % 2190 6.4E-04 G.0E02 11E02 0%
1.6E-03 1 350 8 15 25550 8.8E-08 3.4E-01 3.0E08 7% 2190 1.0E-04 0.0E+00 0.0E+00 o%
9.0E63 1 360 & 15 25550 4.9E-05 24E-01 1.2605 29% 2190 6.8E-04 0.0E+00 0.0£+00 0%
1.8E-04 1 350 L] 15 25550 9.9E-07 3.4E-0t 3.4E07 1% 2190 1.2€-05 5.0E-04 23602 o%
12600 1 350 6 15 258550 6.6E-08 81E03 40E-08 0% 2190 7.7E-05 1.0E<02 7.7€03 %
$.3E-0d 1 50 [ 15 25550 51E-05 0.0E+00 0.0E+00 0% 2190 5.9E-04 40E-02 1.58-02 o%
86E-0d 1 350 -3 16 26550 3.6E-05 0.0E+00 0.0E+00 0% 2190 42604 A0E02 1.4£-02 o%
9.3E-03 1 350 [ 15 25550 51E-08 0.0E+00 0.0E+00 0% 2180 6,9E-04 5.0E-03 1.2E-01 1%
TIE05 ZOEFOT
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GROUNCIWATER DERMAL CONTACT EXPOSURE ASSESSMENT

Oermal Contact from groundwates s caicutited a8 follows:
Intake (m/kg-Cay) » CW * BA *PC * ET * EF * ED * CF/BW * ATe or ATnc * OY

sk » Intaks * CSF or IO

Where: NRUTS
CW = comaminant cancentration In water (mQ/)
SA = chid skin surtece svalabls for contact (om2) 10000
PC w cortaminant speclic dermal permabitty {emviv) Speclic
ET = chid exposure time (hoursiday) 025
EF = chid oxposune frequancy (deysir} 350
ED w chilc xposurs duratiin (years) L]
CF = volumitic for water (! e aom
BW « child bocy weight (k) 15
ATc = svaraging tene for carcinogen () kgl
ATne = svaraging time for noncercinogen () (]
OY = cays por yeur (Coys) 285
Nats: inputs e site ard scenario specic
BHALLOW AND DEE? GROUNOWATER
= O RO SOy TR S EXOOST B0t VoETT B0y =R T LG ADEL | ForcHnT “RTETE NORRT ]~ et RORT T NOiE T P}
Carcinogen A Parimaabity Time Frequency Duration Convarsion Weight Carc Tine Dose Siopa Risk Carcinogenk Noncarc Time Dose Peterence Risk Noncwcinogenic
(mo) {em2 {emin {hourns/cy) (dysty) (yswrs) Umy 0) {days) {mg/xg-dey) Facter Crad sk (cays) (mag-day) Oose Crid Pk
Chid Chid Chig LChid Chid Crid {r -3 Chig Crad {mgfg-dy)) Chid
s TR =TT [ OED U5 507 V8 =" "5 = X | X7 2% i e —BEAS TEUS 'ZT_“
T.0E-0 10000 1.00E0 025 0 L] con 16 25550 1.0E-05 QOE+00 BOE+00 o= 2w 12604 14602 R7E-0 %
E arca 10003 4.00E-08 a% 20 L] aon 15 25650 20600 O.CE+00 QE+m0 o% fal-] 24E08 QCE+00 QOE +00 o%
1 {wate) 1.6E+400 10009 1.00E.03 02 260 L] adoat 15 25550 2(E08 GoE+00 QeE+00 o% 2te0 2% 04 1.0E-03 2%-0 7%
Mercury S0E-04 10000 1.00E-0 [+ a0 ] .00t 15 BSE-00 0CE+00 QOE+00 % %0 HE-08 GLE-0S 160 o%
EW 42600 10000 1.606-02 aes 60 L ado 15 26850 BEEQ? Q0E+00 GOE+00 % a0 1.E05 10E02 1.0E-03 0%
1.CECR 10000 1.5E0 025 60 L] com 1B 25550 21E08 QCE+00 QCE+00 o% an 24604 AELR [ 3123 2%
4-00€ LELS 10000 24D as 0 a oo 15 25660 X8 Qe 308 17% 20 BIEDS 00E+00 GOE+0 o%
D00 QCE 10000 2:CEDY %5 0 L) Qoo 15 25550 305 AED 1.7E06 s A0 4004 O0E+00 QOE+00 o%
b 4007 1.6E04 10000 AXE-Ot [+t 250 L] 0001 15 29550 11E08 S8E-01 TEO? » 90 1208 25504 ageQR 4%
{riorofom 1.E£m 10000 [0 2 <] az2s 2350 1] aom 15 25550 18607 7€ 11E00 0% an 1.7E-08 A0E-C 21E04 o
p-Methynapinhalens LEQ 10000 14EM 625 0 L] a0 15 26550 1.8E-05 00E+00 QOE+00 o% 2% 21E-D4 20602 tI1EQR »
Phecenthrene e 10000 2ATED 025 2 L] o 15 25550 2405 B0E+00 QCE+00 o 2190 28604 LE®R 19602 =
m_‘ R.E03 10000 1.80E-02 025 350 [:] aoot 15 25550 2308 00E +00 0.0 +00 o% A90 27E05 20 11602 I
JOTR——— —ZTEs f XSEOT

28GWDCC.WQT 13un68



CT0-231 SITE 28 GROUNDWATER INHALATION

13~Jun-95
FILE: SHOW.WQL

GROUNDWATER INHALATION ~ RME CASE

CHILD
C rme ED EF AT ATC Cbi cDIC RFD PF H CR % CONTRIB % CONTRIB
CHEMICAL mg/ke/shw v shwr/y d d mg/ke/d  mg/ke/d  mg/ke/d  (mg/ke/d)*-1 NC RISK  CARC RISK
Chloroform 7.09E-05 9 350 3285 25550 6.8E-05 B.7E-06 0.0E+00 8.1E-02 =-- 7.0E-07 0% 88%
Phenanthrene 1.57E~-04 9 350 3285 25550 1.56-04 1.9E-05 0.0E+00 0.0E+00 ==~ 0.0E+00 0% 0%
2, 4-Dimethylphenol 8.71E-07 9 350 3285 25550 8.4E-07 1.1E-07 0.0E+00 0.0E+00 --- 0.0E+00 0% 0%
Acenaphthene 1.81E-04 9 350 3285 25550 1.7E-04 2.2E-05 0.0E+00 0.0E+00 ——- 0.0E+00 0% 0%
4, 4'-DDE 2.06E-05 9 350 3285 25550 2.0E-05 2.5E~06 0.0E+00 0.0E+00 ~-— 0.0E+00 0% 0%
4, 4-DDT 2.20E-06 9 350 3285 25550 2.1E-08 2.7E-07 0.0E+00 3.4E-01 —- 9.2E-08 0% 12%
4~-Methylphenol 3.05E-06 9 350 3285 25550 2.9E-086 3.8E-07 0.0E+00 0.0E+00 =~—- 0.0E+00 0% 0%
TOTAL 0.0E+00 B.OE-07

SHOW.WQ!L 13~Jun-95



site 28 groundwater
13Jun-96 fie: showmod.wqt
asmemmns msmmzaas =szass=s Easmmmes so=asz =asssss === P -
OVERALL  HENAY'S GA3  ABSOLUTE GASCONST. GASFILM  LIQUIDFILM  CARBON WATER  MOLECULAR RECIPROCAL  (RTY/ OVERALL MASS ~ WATER WATER  SHOWER  ((T1)*(Ua))/
MASS TRANSF LAW CONSTAN CONSTAN  TEMP. *  MASSTRANSF. MASS TRANSF.  DIOXIDE  TRANS. COEFF. WEIGHT OF (H)*ka)  TRANSF. COEFF. VISCOSITY  VISCOSITY  WATER  ((Ts)*(u1)
COEFFICIENT %) 3] (1) ABS.TEMP COEFFICIENT COEFFICIENT TRANS. COEFF, %) TEMP.COMP. (AT Ts) (&7 T) TEMP.
CAS Q) (at-md/ (xg) ] (4-C02) (kg-H20) : (Kay) Us) Y Ts)
No.  TARGET COMPOUND LIST CONSTITUE (cm¥)  (atmmdmot)  mokg ® (G} {emih0) femvhe) (emvbn) emin)  (gramimole) : (v - (op) (cp) ®
.a === === == = == =az=== === -
site 28 RME
adutt : : :
Chioroform 1.12E+01 267600 8.20E06 2000 240E02 116403 t21E+01 200 20000 119.40 8.24€02 749603 1516401 0596 1002 380 649E01
Phenantiene 386E+00 169604  8.20E05 2900  240E02  96E+02  DOAE+0 200 30000 17822 1.01E-01 1.58E-01 621E+00 059 1002 880  6.4SE01
2.4dmethyiphencl 301602 GI0EQ7 820605 2030 240602 LIBE+03  1.20E+01 200 30000 12218 8302 AMNE+Ol 407602 059 1002 3180  548E01
acenspithene 287E+00 920605  8.20E05 2930  240E02 1006400 1.07E4O 200 30000 154.00 9.356-02 285E01 388E+00 05% 1002 3180 B48E01
44-DDE 200€+00 920505  8.20E-06 2930 240E02 7446402 T.44E+00 20 30000 31800 1.346-01 366501 2706400 05% 1002 3180  54sE0t
44007 1.89E+00 920605  8.20E05 2930 240602  €7EE+02  7.05E+00 200 30000 36450 142601 285601 2856£400 059 102 3180  B48EO!
&Mgnoh_«g 4.87E-02 960E07 _ 8.20E-06 2000 240E02 1226403 1.28E+01 200 30000 10813 784602 204E+00 8.58E:02 0596 1002 3180  648E01
shid oform TA2E+01 287603 8.20606 K0 BA0ED2  LIGEFd  121E+01 200 30000 719.40 8.20E02 AR TH1ELON 0,596 1002 3180  646E01
Phenanthrene 2,86E+00 150604  B.20E05 2000 240602 OKEH2  9.04E+00 200 30000 17822 1.01E01 188501 E21E+00 059 1002 3180 B4sEt
24-dmettyiphencl 301E-02 Q0BT 820605 2000 240602 1ASEH03 1208401 200 30000 12218 83E02  AME+0Y 4.076-02 0598 1002 3180  6.48E01
scensphthens 267E+00 920605  8.20E-06 2000 240802 1.03E+03  1.07E+Of 200 30000 154,00 235602 256601 A46E+00 0596 1002 B0 BAGE01
44-DDE 2006400 920506  B.20E06 2000 240B02  T.AMEH02  T44E+400 200 30000 31800 1.MEQ1 a66£01 270E+00 0596 1002 380 64%E01
44007 1895400 920605 820608 200  240E02  676E+02  7.05E400 200 20000 35450 142601 266501 2856€+00 0596 1002 3180 648501
4-Motyphenol 487E-02 960607  8.20E06 2030 240602 12403 1.20E+01 200 20000 10813 TRMECR  204E401 850E-02 0598 1002 3180  B4sE01
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20 AME :
saz :
Criorm GE+0 C0E 401 LUECT  GOMED TRED 1 LR ¥ 2] aooes 12 1 400601 wen 11708 0 ™ LT-1.) 16 1AM TSR 3
Fraweree 1.04€001 aox 01 e RAOHE0H 1706400 1© a:  r8Ee aces 12 18 AvmEon wen 260608 10 n (L2 15 TAME AR K]
24cmwryehet 214602 Q006401 ANEQ  9seeEOt onea 10 [ A2 agm ] 16 4000 rex 0l 14007 " o eE 15 sase.2 1T E]
e Qo+t Aed ANNE 2026400 0 € dreEst 0088 ? 18 a0 2400 200605 © L o LA 3
44008 840000 agE ot AER WD 230601 10 ) [T acoes i} 15 40001 e 2308 0 » (L2} 15 LeE.am L]
aso0t SNE+0 Q00401 AXR  WEED 2002 0 & L0 oooes ” 18 100601 (2] 3620 1 o 2001 15 12 a
1z 200E+01 21D A9OEO J4ER kL] [ 1ATES00 o008 2 18 e 2901 80207 19 n 1] 1B 1IeE a :
) ‘Crigorm a0+ 00E 401 SECT | AGBED T [ [] R4 o0 00063 1z 16 oo =) 70608 13 16 *eEDN 16 L2 E)
Frewere 106401 G005 401 ATES  B4OED 1788400 10 ) T80 oo 2 1 Anee0t e 15TEDL It} 6 (L] 16 11800 3
24amenyrens e S00E401 460 G0NEDt : anecs 1) [} AEQ ame 2 16 e 860 aEQ ] 18 =0 LLIREL 2 X k]
L T2E+00 600 400 AWEN ATeED D 2006400 10 [ . aces 12 13 Aveo oxEo 1MES 12 16 e 18 tiMe.a 11786402 L]
44006 6406200 000t TE@ TR 23601 10 . 2] acoes 2 " Aoscot e 2om08 12 18 [T 16 tisEaz 1976002 3
45007 ANE+00 S00E «01 AER  VIRED 2402 0 DR 2 aooes ” [ 400e01 e 2208 [} ] wxn 18 iR [, 2] a2




SURFACE SOIL INGESTION EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 28)

REMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NORTH CARQUINA

CURRENT RESIDENTIAL CHILD

Intake from ingestion of sol is caicudated as follows:
irtake (Mg/kgday) = C* CF* EF * ED * IR/BW * ATe or ATne * DY

Risk = Intake * CSF or /RID

H INPUTS
C = cortaminant concertration in solt (mg/kq)
CF = conversion for kg to mg 1E-08
EF = child sxposirs frequency (daysfyr) 250
ED = chiid exposure duration 1) [}
IR = chitd sol ingestion rate (mg/day) 200
BW = chikd body weight (kg) 18
ATc = averaging tme for carcinogen () 70
ATno = averaging tme for noncarcinogen () []
DY = days per yeur (deysiyer) 5
CSF = cancer siops factor (me/kg-day)1 specific
RID = reference dose (mg/kg-day) specific
' Note: Inputs &% s¢enario and site specific
TOPE T CONCOATAtan | EXpOSUTS | EXDORNG | CONVerson | Tgeston | Body | Averags Tae ] SIope ] CWORGGenE FRITOAT Average. ~NORERE ] FATeTencs | NOMCACTogonme | Pereort ]
{mg/kg) Frequency Factor Rate Weight | Carc Time Dose Fector Risk Carcinogenic Noncarc Time Dose Dose Risk Noncarcinogenic
(daytiyr) o (a/mg) {mg/day) (g) (days) (mg/kg/day} | (mgg/dey)-1 Chird Risk (days) (ma/kg/day) (mg/kg/day) Chid Risk
Chid Chid Chid Child chid Chid Chikd Chid
— QAETOT o5 1 VEE R0 13 BER | I/E03 | CUOEFUO TOETO0 TR 250 XAV [ WUOEFU0 XAETZ =% )
| S.TE+00 %0 [] 1E08 200 15 25650 6.2E-08 Q.00E+00 0.0E+00 o% 2190 7.2805 4,008-04 1.8E-0 31%
1.7€400 350 ] 1E08 200 15 26580 1.9E-08 1.76E+00 33608 (133 2190 22608 A.00E-04 TAE0R 13%
asE+01 350 [ 1E-08 200 15 28850 48E05 0.00E+00 0.0E+00 o% 2190 A4E-04 7.00E-02 GIE0 1%
1.6E400 350 [] E08 200 16 25650 1.7E-08 0.00E+00 0.0E+00 o% 2190 20806 1.00E-03 20802 3%
1.0E+01 350 [ 1E-08 200 15 26660 14605 " | 0.00E+00 0.0E+00 0% 2190 1.3E-04 1.00E+00 1.3E0¢ o%
9.4E01 350 [] 1E08 200 15 285650 1,008 0.00E+00 0.0E+00 o% 2190 1.26-08 6.00E-02 1.9E04 0%
136402 350 [] 1E-08 200 15 26560 1.4E04 0.00E+00 0.0E+00 0% 2190 1.7€-03 ATIECR ABE-02 %
1.7E+02 %0 [] 1E-08 200 18 25560 1.9€-04 0.00E+00 0.0E4+00 0% 2190 22€08 0.00€400 0.0E400 o%
336+02 380 [ 1E-08 200 16 26850 ABE04 0.00E+00 0.0E400 o% 2190 42808 1.408-01 Q0E-0R %
20E01 350 8 1E08 200 15 25850 4E0? 0.00E+00 0.0E+00 0% 2190 36E08 A00E-04 1.2602 2%
B6E400 350 [] 1E08 200 15 26550 61E08 0,00 +00 0.0E400 o% 2190 TAE05 200E-02 ALEQ 1%
1.1E400 350 [ 1E08 200 16 25650 1.2E08 0.00E+00 0.0E+00 0% 2190 1.4E-08 8.00E03 20503 o%
81E-01 350 [ 1E-08 200 15 28650 6.6E-07 Q.00E+00 0.0E+00 0% 2190 6.6E-08 8.00E05 2602 14%
7.9E400 350 [ 1E08 200 18 26650 L7E08 0.00E+00 0.08400 0% 2190 1.08-04 7.00E-03 1.5E02 2%
14E+08 as0 s 1E08 200 18 28880 1.2E03 0.00E+00 0.0E4+00 [ 219 14802 3.00E-01 4BE02 8%
G4E02 350 [ 1E08 200 1% 26550 7.0E-08 2406-01 1.76-08 o% 2190 8.2607 G.00E +00 0.0E+00 o%
ASE0t 350 3 1E-08 200 18 25550 A0E07 3.406:01 13807 2% 2190 44508 0.00E+00 Q.0E+00 o%
1.6601 350 [ tE-08 200 15 26560 1.6E07 340601 55508 1% 2190 1.9E-08 6.00E-04 S6E-03 1%
24E-01 350 [ 1E08 200 1% 26550 22€07 0.00€+400 0.0E+00 o% 219 26E-08 A.00E-01 A7E-08 o%
28801 250 s 1E<08 200 15 26550 A0E07 7.30501 22807 % 2190 A6E08 0.00E+00 Q.0E+00 o%
27E01 350 [ 1E-08 200 16 25550 20€07 7.30£400 21E08 0% 2190 4E-08 0.00E+00 0.0E+00 o%
29E01 350 [ 1E-08 200 1% 25850 | azEo7? 7.30E-01 24E-07 % 2190 A6E-08 0.00E+00 0.0E+00 o%
25E01 250 [ 1E-08 200 18 25550 28E07 0.00E400 0.0E+00 % 21% 32608 A.00E-02 1.1E04 0%
1.7E01 350 6 1E08 200 15 25550 1.96-07 2.00E-02 ATE00 o% 2190 22E08 0.00E+00 0.0E+00 0%
28E-01 as0 [ 1E-08 200 15 25550 31EQ7 T20E0Y 22600 o% 2190 36E-08 0.00E+00 0.0E+00 0%
8.9E-03 350 (] 1E08 200 15 25550 7.8E-09 2.90E+00 &9E-08 % 2190 Q.AE-08 1.90£-05 6.8E-0) 1%
ndeno(,2.3<d)pyrens 25E-01 380 [ 1E08 200 15 28550 28E07 7.0E-01 20E07 % 2190 32608 0.00E400 0.0E400 0%
Phenanthrene 20E-01 250 [ 1E08 200 13 25880 A1E07 0Q.00E+00 0.0E+00 0% 2190 36E08 S.00E-02 1.2604 o
hicha-Chiordane 38602 350 [} 108 200 15 25880 42E-08 1.30E+00 84E-08 9% 2160 49807 8.00E-08 84E03 1%
bamma-Chicrdans 1.3602 250 ] 1E-08 200 15 25550 1.4E-08 1.00E+00 1.88-08 0% 2190 1.7E-07 6.00E-05 20E-03 0% '
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SURFACE SOIL DERMAL Cw... . +CT EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 29)

REMEDIAL INVESTIGATION CTO-023¢

MCB CAMP LEJEUNE, NORTH CAROLINA

CURRENT RESIDENTIAL CHILD

'Derrnal contact with soll ls calculated as folows:
Intake {mghg-day) = G*CF *SA * AF * Abs * EF * ED/BW * ATc or ATnc * OY
Risk = Intake * CSF of /RD

Where: INPUTS
C = contarminant concentration In sof (mg/kg)
CF = conversion factor (kg/mg)

SA = child exposed skin surface area (em2)
AF = g0l to sidn adherence factor (mg/em2)
Abs = fraction absocbed (unitless)

EF = chid exposure frequency (svents/yr)
ED = chid exposure duration (years)

BW = child body weight (kg)

ATc = averaging time for carcinogen {r)
ATne =« averaging tene for noncarcinogen &)
DY = day per year (dey/yr)

CSF = cancer siope facter (mg/kg-dey)-1 specific
RID = reference dose (mg/kg-day) specific

Note: Inputs are scenario and site specific

§.3;.§g‘§§

COPC e e P ST RUOTT | GOTVETERON | SUITACE [ATTTOTSITCR | FTECHON | EXPOSNE | EXPOSUIS] 803y ] caT GaME AOIC T CAICHogsric PRTCENT FVTRTS —NOTCWT ] DS AGIIEC ] NOTCRCIGgse | PoIcsm )

{mg/kg) Factor Area Factor | Absorbed| Frequency | Duration | Weight] Carc Time Dose Slope Risk Carcinogenic Noncarc Time Dose Reforence Risk Noncarcinogenic
kgimg) | (em2) | (mgiemd) | (%) (everahyr) | Oms) | (@) (days) (mg/kg/day) Factor Chid Risk (days) (mg/kg/day) Dose Child Risk
Chid : Chitd Ctid | chad Chid (mgkg-day)-1 Chid Chid (mg/kg-day) Chad

TAETOS e 2500 T G007 0 S R T B RIES ~UOEF O TOEFOD %~ rar ==FOE0% —ZOEOT— ZRE T
67E+00 1E08 | 2300 1 0.001 30 [ 18 25580 7.4E08 0.0E400 0.0E+00 o% 2180 83607 R0E05 1.0E:02 2%
onic 176400 1E08 | 200 1 2.001 250 [ 18 25850 22608 8.8E+00 1.9607 © 2% 2180 2€6E07 8.0E-05 A3ECA 1%
arium ASE+01 1608 | 2000 1 0.001 380 3 15 ‘26850 44EQT 0.064+00 0.0E+00 % 2190 EAE-08 14602 A7E04 1%
Eadmium (sol) 1.8E+00 1€08 | 2300 1 0.001 350 3 18 26850 20E08 0.0E+00 0.0E+00 o% 2190 23E07 20804 1103 %
Eheomium 1.0E+01 1E08 | 2300 1 0.001 350 e 15 26850 12AE07 0.0E400 0.0E+00 0% 2190 1.6508 20E01 7.6608 %
Pobatt 9.1E01 1£08 | 2300 1 €.001 280 [ 15 26550 1.1€08 0.0E+00 0.0E+00 % 2190 13607 12602 14605 0%
Fopper 13E+02 1E08 | 2300 1 0.001 250 s 15 26650 1.6E-08 0.0E400 0.0E+00 % 2190 1.96-06 74808 26600 %
| ead 1.7E402 1E08 | 2000 1 0.001 350 6 18 26580 21E08 G.0E+00 0.0E+00 o% 2190 25E05 0.08400 0.0E+00 o%
Manganase (sof) A3E402 1E08 | 2%00 1 0.001 350 ] 15 25850 4.1E-08 0.0E+00 0.0E+00 % 2190 48E05 28E-02 17608 %
Mercury 28E-01 1€08 | 2%0 1 0.001 350 e | 15 25550 A6E09 0.0E+00 0.0E+00 o% 2190 42E08 6.0E05 7.0604 2%
Nickel S.E+00 1e0e | 2%0 1 0.001 a0 s 15 25550 7.08-08 0.0E400 0.0E+00 o% 2190 82607 40E03 20604 1%
116400 1£08 | 2000 1 0.001 250 8 15 26550 1.4E08 0.0E+00 0.0E400 0% 2190 1.7E07 10603 1.7604 %
BIE0 1E08 | 2300 1 0.001 250 [ 15 25550 G5E0D 0.0E+00 0.06+00 o% 2190 7.8E08 1.66-06 47603 13%
anadum 79E+00 1E08 | 20 1 0.001 350 [ 15 25550 1.0E07 0.0E+00 0.06+00 o% 2190 1.2E08 1.4E03 83604 %
19E+08 1608 | 2300 1 0,001 250, 3 15 26550 1.3605 0.0E+00 0.0E+00 0% 2190 1.8€-04 £0E-02 26E-08 %
400D 84802 1E08 | 2000 1 001 ) 8 18 25550 81600 48E-01 29600 o% 2190 9.4E-08 0.08+00 0.0E+00 %
4'ODE ASE08 1E08 | 2000 1 001 350 e 16 25550 44508 €001 A0E-08 % 2190 S1E07 0.0E+00 0.0E+00 %
ka-0OT 156801 1608 | 2300 1 ] 360 s I3 25650 1.9E08 8.6E-01 1,3508 1% 2190 22607 26604 87E04 2%
hrthracene 21E01 1608 | 200 1 0.01 360 [ 15 28650 26E-08 0.0E+00 0.0E+00 o% 2190 20E07 1.5E-01 20E-08 %
Benzo(a)anttvacens 28E01 1608 | 2%0 1 0.01 350 s 16 26550 ASE08 1.6E4+00 S.1E08 % 2190 A1E07 0.0E+00 C.0E+00 o%
Benzo(s)pyrene 27601 1608 | 2%0 1 0.01 250 ] 16 25650 A4E08 1.6E+01 4.9E07 54% 210 ASE07 0.0E+00 0.0E+00 o%
Bonzo)fuoranthens 29601 1€08 | 2300 1 a0t 350 ] 15 26550 A7E08 1.5E400 S4E08 [ 2190 AJE07 0.0E+00 0.0E+00 o%
iBenzo(ghipensens 25601 1608 | 2%0 1 0.0 30 ] 15 25550 a2£.08 0.0£+00 0.0E+00 % 2190 ATE07 15602 25608 %
Earbazole 17601 1608 | 2%0 1 oo’ 250 ] 15 25550 21E-08 A0E-02 8.6E-10 o% 2190 28E07 0.0E+00 0.08+00 %
one 28E-01 1£08 | 2300 1 L] 260 s 18 26550 A6E08 1.6802 S1E10 o% 2190 41E07 0.0E+00 0.0E400 %
Heptachior epoxide . 6sE0s 1608 | 2300 1 0.01 250 e 18 28550 47E10 1.8E+01 1.6600 % 2190 1.0608 ase08 1.6603 4%
ndeno(1,23-ccipyrene 26E01 1€08 | 2%0 1 (] 250 [ 15 26850 3268 1.8E400 ATE08 % 2190 ATEQ? Q.0E+00 0.0E+00 %
Phenantivens 26E01 1E08 | 2300 1 oot 350 [ 15 258550 26E08 0.0E+00 0.0E+00 o% 2190 42607 1.6802 28E06 o%
hipha-Chiordane asE02 1E08 | 2300 1 0.01 250 3 16 25550 48E-09 28E+00 13608 1% 2190 5.6E08 A0E05 19503 %
bammaChiordane 1.36-02 1608 | 2%0 1 0.01 350 [ 16 25550 1.6E-09 26E400 42E-00 0% 2190 1.9€-08 30605 SIE-04 2%
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SURFACE SOIL PARTICULA. . (WHALATION EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 26)

AEMEDIAL INVESTIGATION CTO-021

MCB CAMP LEJEUNE, NORTH CAROLINA

CURRENT RESIDENTIAL CHILD

Intake from the inhalation of particulates is calcuiated as follows:
Ineke (mg/kg-day) = (C * EF * ED * IR * 1/PEF)/(BW * AT¢ or ATnc * DY)

Risk = Intake ® CSF or /RO

Where: INPUTS
€ = contaminant concentration in sol (mg/kg) Calculated
CSF = cartinogenic slope factor Specific
RID = reference dose for noncarcinogen Specific
1R = inhalation rats (M3) 10
EF = child exposure frequency (days) 350
ED = chid exposure duration (years) []
BW = child body weight (kg) 15
ATc = averaging tme for carcinogen {m) 70
ATnc = averaging time for noncarcinogen {yr) [ ]
DY = day per yoor (day)yr) %65
PEF = particulate emission factor (mafke) AG3E+08
Note: Inputs are scenaro and site specific
“CONESHUATON ] PATCUAT | EXpORNe | INENoN | DDORHs | 8O0y | AVeTRgs ] CHC S RVeTEg% TONCRT “TOTRTeTRs ] NONENGNGGeNE | PATCont
(mga/ka) Emission Frequency Rate Ouration | Weight Care Time Dose Factor Risk Conntribution Noncare Time Dose Dose Risk Noncarciogenic
Factor (oventafyr) | (m¥day) Ors) k9) (days) (mg/kog/day) | (mgkg-day)-1 A (days) (mghkg/day) (mo/kg-day) Risk
{mdkg) Risk
“SHETR | AEET® | o 10 % 15 50 AUE0e | GUETU0 OUETO0 TR TG0 R IETT ETO0 GUET0 T%
&7E+00 40E+09 350 10 8 15 26550 8.7E-11 Q.0E+00 0Q.0E+00 o 2150 7.8E-10 QOE+00 0.0E+00 %
1.7€+00 48E+09 30 10 L] 15 25550 24E11 1.5€4+01 A1E10 °”x 2190 24E-10 Q.0E+00 0.0E+00 o%
35E+01 46E+00 350 10. L] 18 26560 41E10 0.0E+00 Q.0E+00 % 2190 4.8E-09 1.4E04 A4E-05 9%
1.6E+00 ACE+09 350 10 L] 18 255%0 1.8Et1 0.0E+00 0.0E+00 % 2190 21E-10 0.0E+00 0.06+00 o%
108401 AGE+09 350 10 [} 16 25550 1.2610 0.0E+00 0.0E+00 (3 2190 1.4E09 0.0E+00 Q.0E+00 o%
$.4E-0t 46E409 50 10 L] 15 25550 14611 Q0E+00 0.0E+00 % 2180 1.3E10 0.0E+00 0.0E+00 %
1.3E+02 46E+09 350 10 ] 15 25550 1.6E-09 0.0E+00 0.0E400 o 2190 1.8E08 Q.0E+00 Q.0E+00 o%
17E+02 48E+00 250 10 L] 1] 25550 20€-09 0.0E+00 0.0E+00 [ 2190 23608 0.0E+00 0.0E+00 %
23E+02 ABE+0D 380 10 [} 15 25850 A9E-00 Q.0E+00 0.06+00 o 2190 4.5E-08 0.0E+00 0.0E+00 %
20501 46E+09 350 10 8 11 25850 34812 0.0E+00 0.0E+00 o 2190 AsE-11 86E05 48E07 1%
G.6E4+00 46E+09 350 10 [ 18 25550 6.6E-11 0.0E+00 0.0E+00 o% 2190 7.7€10 0.0E+00 0.0E+00 o%
, 1.1E400 ACE+09 0 10 L] 16 25650 1.3E11 0Q.0E+00 QOE+00 o% 2190 1.8E10 0.0E+00 Q0E+00 0%
8.4E01 46E+09 8o 10 ] 18 28850 G1E12 0.0E+00 0.0E+00 o% 2190 TAEA1 Q.0E+00 0.0E4+00 o%
7.9E4+00 46E+09 350 10 [} 16 25550 9.4E-11 Q.0E+00 0.0E+00 % 2190 1.1E<09 0.0E400 0.0E+00 0%
11E+03 A48E+00 50 10 [} 15 25550 1,308 G.0E+00 0.0E+00 ox 2190 1.6607 Q.0E+00 0.0E+00 o%
8.4E-02 ASE+00 350 10 [} 15 28550 7.6E-13 0.0E+00 0.0E+00 o 2120 6.8E-12 Q.0E+00 0.0E+00 %
ABE01 ABE+09 350 10 [} 15 26550 41E12 0.0E+00 0.0E+00 % 2190 ABE-11 Q.0E+00 0.0E+00 %
1.58-01 ASE+09 350 10 [} 15 28550 1.8E-12 A4E0 S0E13 o 2190 24E-11 Q.0E+00 0.0E4+00 o%
21E-01 4.8E+09 250 10 [ 15 268650 24E-12 ODE+00 0.0E+00 o% 2190 28E-11 0.0E+00 0.0E+00 o%
28E-01 ACE+09 50 10 ] 16 26550 AIE12 (312 20E42 1% 2190 A.8E-11 Q.0E+00 0.0E+00 0%
27E01 48E+09 50 10 8 18 25550 A2E12 S1E+00 1.9E-14 [ 2190 AT7E Q.0E+00 QO0E+00 o%
29601 48E+09 350 10, L] 16 25550 ABE-12 &1E-01 21612 % 2190 A1Eq4 0.0E+00 Q.0E+00 %
28E01 4CE+09 B0 10 L] 1% 25580 3.0E-12 Q.0E+00 Q.0E+00 % 2190 35E-H 0.0E+00 Q.0E+00 o
1.7E01 AGE+09 350 10 L} 15 26850 20E12 Q.0E+00 0.0E+00 o 219 22311 0.0E+00 Q.0E+00 0%
28E-01 46E+09 350 10 [} 15 26550 AE-12 S1E-03 20E-14 o% 2190 asE-1 0.0E+00 0.0E+00 0%
Heptactilor epoxide 8.9E03 46E+09 350 10 8 15 25550 8.2E-14 9.4E+00 7.4E13 o% 2190 9.5E-13 Q.0E+00 0.0E+00 o%
ndeno(1,2,3-cd)pyrene 2801 4.6E409 350 10 L] 15 26550 A0E-12 81E-01 1.6E-12 % 2190 ABE-11 0.0E+00 Q.0E+00 0%
Phenantrene 28E01 4.6E+09 350 10 8 15 26550 34E-12 QOE+00 QOE+00 % 2490 A%E1 Q0E+00 0.0E+00 %
hipha-Chiordane ABE02 A6E+09 250 10 ] 16 25650 45E-13 1.2E+00 58613 o% 2190 S.3E-12 0.0E+00 0.0E+00 0%
Em%rdm 1.3E02 4.6E+09 350 10 L] 15 25550 1.5E-13 1.3E+00 20E-13 % 2190 1.8E-12 0.06+00 0.0E4+00 0%
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SUBSURFACE SOIL. INGESTION EXPOSURE ASSESSMENT
OPERABLE UNIT NO, 7 (SITE 28)
REMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE RESIDENTIAL CHILD

Intake frem ingestion of 3ok ls calculated as folows:
Intake (mg/kg-day) = C * CF * EF * ED * IR/BW * ATc or ATre * DY

Risk = intake * CSF or /RID

Where: INPUTS
C = contaminant concentration in soll (mg/kg)
CF = conversion for kg to mg 1£-08
€F = child exposurs frequency (days/yr) 350
ED = chiid exposure duration {r) [
1R = child sof ingestion rate (mg/day) 200
BW = chid body weight (kg) 15
ATc = averaging tirne for carcinogen {y) 70
ATnc = averaging time for noncarcinogen () ]
DY = days per year (daysiyesr) 38
CSF = cancer siope factor (mg/kg-day)-t spacific
RID = reference doss (Makg-day) spacific
Note: Inputs are scenardo and site spacific
[ EXPOTRE | LoPOUre | COTVorsion | Ingesson | Body | Average ~Care Siope — CACROgenic “CAVeTage NoTcwe Heleronce Noncarcnogenic | otce
(mg/ka) Frequency | Duration Factor Rate Weight | Cars Time Dose Factor Risk Carcinogenic Noncare Time Dose Dose Risk Noncarcinogenic
(days/yr) om (kg/mg) (mg/day} (kg) {days) (mg/kg/day) | (mg/kg/day)-1 Chid Risk (days) (mg/kg/day) (mg/kg/day) Chitd Pisk
Chid Chitd — Chid Chid Chitd Chid Child Chid
TEETUS o2 L] TETE 0 13 25550 | GBEUS TO0ET 0 UOET U0 TR ity TIETT T.00EFU0 TR0V 5% |
1.26+01 0 8 1E-08 200 15 25550 1.3E-05 0.00E4+00 0.0E+00 ox 29 1.6E-04 4.00E-04 38E-01 24%
7.9€+00 350 ] 1E-08 200 18 25550 8.7E-08 1.75€400 1,508 % 2190 1.0E-04 A00E-04 A4E-M 2%
arkam 7.8E401 250 [} 1E-08 200 16 25550 8.6E-05 0.00E+00 0.0E+00 0% 2190 1.0603 7.00E-02 1.46-02 %
eryBum 1.4E-01 350 ] 1E-08 200 16 25550 1.8E-07 4,30E+00 &8E-07 % 2190 1.8E-08 5.00E-00 A7E04 o%
[Cadmium (soll) A2E+00 350 L] 1E-08 200 15 28850 A5E-08 0,00E+00 0.0E+00 % 2190 A1E-08 1.00E-03 41E-02 £2
Eheormium A4E+01 350 L] 1E-08 200 16 25550 A7€05 0.00E+00 0.0E+00 % 2190 4.4E-04 1.00E400 4.4E-04 %
Cobat 276400 380 L 1€-08 200 18 25650 295E08 0.00E+00 0.0E+00 o% 2190 A4E05 6.00E-02 S7E04 %
Copper 89E+02 380 [] 1E08 200 185 25560 9.7E-04 0.00E+00 0.0E+00 % 2190 1.4E02 ANE02 atEo0t 20%
Lead 1.7E+Q 350 6 1E-08 200 18 25560 19603 0.00E+00 Q.0E+00 0% 2190 22602 0.00£+00 0.0E+00 0%
Margarese (sol) 1.2£408 as0 6 1€-08 200 15 25550 1.3603 0.00E+00 Q.0E+00 o% 2190 1.8E-02 1.406-01 1.4E-01 %
Mercury 23801 0 e 1E08 200 15 25550 25607 0.00E+00 0.0E+00 0% 2190 29E-08 3.00E-04 9.7E-03 1%
Nickel 23E+01 350 [} 1E-08 200 15 25550 25€-05 0.00E+00 0.0E+00 o% 2190 A0E-04 200E-02 1.8E02 1%
25E+00 350 L] 1E08 200 15 25550 27E-08 Q.00E+00 0.0E4+00 o% 2190 A2E08 5.00E-03 &4E03 o%
24E+01 0 L] 1€-08 200 15 26550 27608 0.00E+00 0.0E4+00 0% 21920 A1E-04 7.00E-03 ASE02 %
438403 350 L] 1E08 200 16 26550 47€-03 0.00E+00 0.0E+00 o% 2190 S.8E-02 3.00E-01 1.8E-01 2%
8.9E-02 350 L] 1E08 200 16 25550 9.6E-08 0.00E+00 0.0E+00 % 2190 1.1E-08 4.00E-02 28E05 %
8.8E-01 50 L 1E-08 200 16 26550 9.6807 240E-01 223E07 1% 2190 11E06 Q.00E 400 Q.0E+00 %
1.6E+00 330 [} 1€-08 200 18 25560 1.6E-08 3.40E-01 8007 2% 21% 20608 0.00E+00 0.0E+00 %
1.26-01 350 [} 1E-08 200 18 25850 13607 3.40E-01 A4E-08 o% 2190 1.5E-08 5.00E-04 20808 %X
B.8E0 350 [ 1E-08 200 1% 25650 6.4E07 7.30E-01 4SE0T % 2190 7.4E-08 0.00E +00 Q.0E+00 %
6.6E-01 350 L] 1E-08 200 18 25550 8.26-07 7.30E+00 ABE08 18% 2190 7.2E-08 0.00E400 0.0E+00 %
€201 %0 L] 1E-08 200 18 25560 6.7€-07 7.30E-01 49607 % 2190 7.9E08 0.00€+00 Q.0E+00 %
44E01 360 L 1E-08 200 15 25650 4.9E-07 0.00€400 G.OE+00 o% 2190 S.7E08 200602 1.9€04 %
8.4E-0t 350 L] 1E-08 200 18 26580 6.9E-07 7.90E-02 A3E08 o 2190 6.8E-08 Q.006+00 0.0E+00 % .
48601 80 [} 1€-08 200 16 26550 8.2E07 1.40E02 7.38-00 o% 2190 G1E-08 2.00E-02 A1E-04 o%
BIE0 380 [ 1E-08 200 18 25550 &3E-07 7.306-03 46E-08 o 2190 73808 0.00E+00 0.0E+00 %
Pibenz(a h)anthracene 28E-01 0 [} 1E-08 200 18 28560 AtE07 7.30E+00 23E-08 "% 2190 J3.6E-08 0.00E+00 0.0E+00 o%
Fiuorene 28E-01 50 8 tE-08 200 15 25850 31EO7 0.00E+00 C.0E+00 % 2t90 3.6508 AQOE02 89E05 %
ndeno(1,23-<d)pyrene A3E01 350 L 1E08 200 18 25550 4.8E07 7.30E-01 38607 1% 210 B.6E-08 0.00E+00 Q.06+00 o%
Naphthalene A4E-01 350 8 1E08 200 15 25550 A.8E07 0.00E+00 0.08400 % 2190 4.4E-08 4.00E-02 $.1E04 %
Phenanthrene B4EO1 k) [} 1E-08 20 18 258550 7.0E07 0.00E+00 0.0E+00 % 2190 A2E-08 J00E-02 2TE04 %
pipha-Chiordane $.26-02 350 ] 1E-08 200 15 25850 1.3E-08 1.30E+00 1.8E-08 % 2190 188907 Q.00E0S 25E-03 o%
gamma-Chiordane 87EQY 350 [} 1E08 200 15 25550 7.3E-09 1.30€+00 9.5E-09 % 2150 8.5E-08 8.00E.05 1.4E-063 %
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SUBSURFACE SO0 DERMAL Clav. 5T EXPOSURE ASSESSMENT

OPERABE UNITNO. 7 (STE 28)
PEMEDAL INVESTIGATION £T0-02
MCB CAMP LEJELINE, NORTH CAROLNA
FUTUAE AESOENTIAL CHLD

Dermal cOMtact with 90k is calcuiated a9 folows:

iake (moNg-oay) @ C ¢ CF % SA * AF * Abs * EF * ED/EVW * ATc or ATne * OY

Resic = Imaka * CSF or 1D

Wnere: NPUTS
C = contaminant concentraton i sol (mghg)
CF = conversion factor (kg/mg) 1ED8
SA = chid mxposed skin satace eres (CM2) 200 7
AF = 001 1 shon acherence factor (mg/om@) 1
AD# = racton sbscrbad (Lrivess) Spschc
£F = chiks exposure frequency (eventsyr) 0
£D = chid eposurs durstion; (ysars) [}
BW = chid body weignt ) 15
ATe = sveragng Bme for Carchnogen iy} 70
AToe = gveraging Ime f0r noncarcinogen {yr) ]
OY « duy per yeer (Gey/Y) 06
COF =~ corcer sope fachr (MO/XG-dey)4 spechic
D = reterence dove (Mo/kg-dey) pechc
Nots: OIS 00y scenanic wd site spschc
I TR Aon | COMVEIEn | SOTect | AIGoies | FTRA | Dpovat | Bposos | 000y | Aangs Tae T aean Taite —mm—rm Foco
Carcnogen Factor A Factor | Absorbed | Frequency | Ounaton | weignt | -~ CarcTime Oose Siope Pk Carcnogenic Noncars Time Do - Pefersnce sk Norcarchogene
o) t/mg (o) | (mgiema) [ (everts/yr) om) o] {oeys) {mo/gitey) Factor chid Fask (chwys) moAc/dey) Oone Chd Pk
Cris o Cad | o Crid 4 Crid Chid {mg/gdey) Chit
TETE 1 =1 o0 | — % (i T == % TED L 70 - TED 3= T
12640 1E08 230 1 aon 0 ] 18 25550 1607 CE+00 GUE+00 on 290 1TEC8 A0E0S 20640 4%
726E+00 1508 2300 1 aon s e 5 28555 1607 &0 RTECT F) 2190 T 12608 L1 2 19602 a%
Berm THE+0 1E08 200 t aom E- ] 18 26550 QUEDT QLE+00 Qe+ o 2190 12605 14602 128 ALY
Berymum €0 1E08 20 1 (1] =0 s 18 250 10608 298401 E0n 1Y 2w 21608 1E@ 21E08 ox
Bacmium (so) AE 0 1E08 2300 1 com 0 [ 13 25650 40608 QCE+00 1 2% ] o% 2190 aTEOT 20504 2480 £
freomum 4 440 1E08 200 1 aoot s (] 1% 25850 A0 QLE+00 ocE+00 ox 2190 SE08 20EM 205 o
Foban 27E0 1E08 = 1 000t »» ] 15 a0 OE+00 Qe+ o% 200 AEQ 1E0R AELS o
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.
SUBSURFACE SOIL PAR. 422 INHALATION EXPOSURE ASSESSMENT
OPERABLE UNIT NO. 7 (SITE 28)

REMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NORTH CAROLINA

FUTURE RESIDENTIAL CHILD

Intake from the inhalation of particulates s calculated as fokows:
Intake (Mg/kg-day) = (C * EF * ED * IR * 1/PEF)/(BW * ATe of ATn¢ * DY)
Risk = Intake * CSF or /RID

Where: INPUTS
C = contaminant concentration in soll (ma/kg) Calculated
CSF = ¢arcinogenic slope factor Specific
RID = ref doss for nor g Specific
IR = inhalation rate (m3) 10
EF = child exposure frequency (days) 380
ED = chid exposure duration (years) [}
BW = chid body weight (kg) 18
ATc = gveraging tme for earcinogen (1) 70
ATno = averaging trme for noncarcinogen {r) []
OY = day per year (day/yr) 285
PEF = particulate emission factor (mdvkg) 4.8E+09
Note: Inputs are scenario and site specific
TN REOT | PAGCTATE | CXposrs | BN | EXpotas |~ Body AVETEDS THE ) CRIEIEJoTe FRIEeRT P TOREATE TRATITATEs | NOTCACHO0onG | Poreem — )
Carchogen Emission Frequency Rate Duration | Woelght Corc Time Dose Factor Risk Conrtribution Nencare Time Dose Dose Risk Noncarckogenic
(o) Factor (oventslyr) | (m3day) Ore) a) (deys) (mghkg/day) | (mg/kg-day)-t i (dayz) (mg/kg/day) (mg/kg-day) Risk
(M Risk
= IRET O3 XGEL 0T I Rl 3 Z550 TREE TOETO0 TIETO0 % T TE® TOET 0 VUEF00 3
126401 48E+0D 350 10 [} 16 25850 1.4E110 0.0E+00 0.0E400 0% 2190 1.6E-09 QOE+00 0.0E400 o%
7.9€+00 46E+09 &0 10 [} 16 25550 S.4E-14 15E+01 1.4E-09 84% 2190 11609 0.0E+00 0.0E400 %
7.8E+01 &6E+09 aso 10 [} 15 28550 9.3E10 0.0E+00 00E+00 o% 2190 1.1E08 1.4E04 7.6E-05 100%
1.4E-01 ABE+09 350 1 ] 18 26650 176412 84E+00 1.4E41 1% 2190 20611 0.0E+00 0.0E+00 0%
a2£+00 46E+09 350 10 [} 18 25550 38E-14 0.0E+00 0.0E+00 0% 2190 44E-10 0.0E+00 0.0E+00 0%
B4E+01 ACE+09 as0 10 L} 15 25550 40E10 0.0E+00 0.0E+00 % 2190 47E08 0.0E+00 0.0E+00 0%
27E+00 4CE+09 250 10 [} 15 25550 A2E-1 0.0E+00 0.0E+00 0% 2190 AT7E10 0.0E+00 0Q.0E+00 0%
89E+02 46E+09 350 10 [ 15 25550 1.0E-08 0.0E4+00 0.06+00 % 2190 1.2607 0.0E+00 0.0E+00 %
176403 4CE+09 850 10 [} 15 25550 20E-08 0.0E+00 0.0E+00 0% 2190 24E-07 0.0E+00 Q.OE+00 o%
1.2E403 ASE+09 350 10 ] 15 25550 1.4E08 0.0E+00 0.0E+00 0% 2190 1.6E07 0.0E+00 0.0E+00 %
2360 A8E+09 350 10 (] 15 25550 27€12 0.0E+00 0.0E+00 o% 2190 A1E1 8.6E05 ATE0? %
23E+01 48E+09 380 10 [ 15 25550 27E-10 0.0E+00 0.0E+00 % 2190 32809 0.0E+00 0.0E+00 %
25E400 ABE+09 3850 10 [ 15 25550 A0E-1 0.0E+00 0.0E+00 0% 2190 ABE-10 Q.0E +00 0.0E+00 0%
24E4+01 ABE+0D 350 10 8 15 25550 28E10 0.0E+00 0.08400 o% 2190 A4E09 0.0E+00 0.0E+00 0%
AJE+08 ACE+09 350 1 [} 15 25550 S1E-08 0.0E+00 0.0E+00 0% 2150 8OE07 0.0E+00 0.0E+00 o%
$.9E02 48E+09 350 10 [} 18 26650 1.1E42 0.0E+00 0.0E+00 o% 2190 12611 0.0E+00 0.0E+00 0%
88601 48E+09 250 1 ] 15 26550 1.0E-11 0.0E+00 0.0E+00 0% 2190 12610 0.0E+00 0.0E+00 %
1.6E+00 AGE+09 280 10 ] 1% 26550 1L9E11 0.0E+00 0.0E+00 o% 2190 22810 0.0E+00 0.0E+00 0%
1.2801 48E+09 250 10 L] 15 28550 1.4E-12 34E-0 47613 % 2190 1.8E-11 Q.0E+00 Q.0E+00 %
8.0E-01 ASE+09 350 10 (] 15 26550 89E42 &1E-01 42642 0% 2190 B.0E-11 0.0E+00 Q.0E+00 o%
5.6E01 46E+09 350 10 ] 15 285550 &7E12 84E+00 A1E-11 » 2190 7.8EAt 0.0E+00 0.0E+00 o%
62E01 A6E+09 350 10 [] 16 26550 7.3E-12 Q1E0 44E12 0% 2190 8.5E-11 0.0E400 0Q.0E+00 o%
4.4E01 46E+09 350 10 [] 15 25550 §.3€-12 0.0E+00 0.0E+00 o% 2190 G1E1t 0.0E+00 Q0E+00 o%
64601 KEE+09 350 10 L] 15 25550 6.3812 6.1E-02 39613 0% 219 7.4E1¢ GOE+00 0.0E+00 0%
4.8E-01 46E+09 3850 10 [ 15 25550 576412 Q.0E+00 O.0E+00 % 2190 6.6E-11 0.06400 0.0£+00 0%
L7E01 AGE+09 350 10 ] % 25550 88E.12 &1E03 41E14 o% 2190 7.9E-11 0.06+00 0.0E+00 %
28E-01 46E+09 350 10 [ 15 26850 23612 G1E+00 20611 1% 2190 A9E-11 0.0E400 0.0E+00 0%
i 28E01 ASE+09 350 10 [ 15 25550 23E12 0.0E+00 0.0E+00 % 2190 A9EA1 0.0E+00 0.0E+00 %
ndenc(1,23-cd)pyrene 43E0 ACE+09 350 10 [} 16 25680 5.1E12 8.1E-01 A4E42 o% 21%0 8.0E19 0.0E+00 0.0E+00 %
Nephthaiene 34E-01 ASE+09 3850 10 ] 15 26550 41E12 0.0E+00 0.0E+00 0% 2190 ATEN 0.0E+00 0.0E400 0%
Phenartrens 84E-01 48E+09 a50 10 L 15 25550 7.6E-12 0.0E+00 0.0E400 % 2190 8.9E-11 0.06+00 QCE+00 0%
Riphar-Chiordane 1.28-02 46E+09 350 10 L] 16 25580 1.4E13 1.3E+00 1.8E13 % 2190 1.6E12 0.0E+00 0.0E400 %
parnma-Chiordane Q760 486403 350 10 L] 15 25550 7.9€14 136400 |.Oﬂ§ 0% 2190 9.26413 (_I._9§+00 0.0E+00 0%
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OFERABLE UNT NQ. 7 (STE 28 - NEW RIVER ANO COGCELS CREEG

PEMEDAL INVESTIGATION GTOQzzn
MCB CAMP LEJELNE, NORTH CAROLNA

CUPRENT AND FUTURE PESIDENTAL CHLD

maxe Fom ngestion of seckmen Iy caicuieted as folows:

ritaien (MgAg-clay) = C IR ¢ CF * EF ¢ EDY BW * ATC or ATnc * OY

sk = intake * CSF or O
Whers:

CF = convarsion for kg to Mg

C = contaminant CONCHTTRICA I 6cknent (MEAT)

EF = oxposurs requency for chid (deyayr)

ED = sxpomuxrs duretion Kr chid m)

R« 301 ingestion rete for chid (mg/dey)

BW = boxy weignt for chid ()

ATt = avereging tme for cartinogen {)
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SEDMENT DEPMAL CONTACT Exr xSCFIE ASSESSVENT
OPEAABLE UNIT NO.T (SITE 28 - NEW FIVER ANO COODELS CREEK)

The Irttaks from decmal CONMAGE 1 secknent is calcutated as folows:

iake (MGMG-iay) » C *CF * SA * AF * Abs * EF * ED/BW * ATc or ATnc * DY

Pasic = ¥tiaks * CSF or FYO
NPUTS
C = contaminartt concentration in sof (moig)
CF = conveesion fackor (kg/mg) 1.0CE-08
SA = chidd exposed siin sufacy mrsa (ch2) 2300
1 AF @ scknent 10 SN scherence factor t
Abs « fraction sbsorbed (unitess) (comaminant spechic) Spechc,
£F = chikt posure [( 45
£D » chics mxpaosure duration (yeers} ]
BW = child bodly wwight 18
ATe = sversging tme for carcinogen {yn) 0
ATne = averaging tme for noncarcinogen (1) 8
OY = cey por yewr (deylyr) ' w5
CSF & cancer #0p8 factor (Mykg-day)- Spechic
MO = refarenca cose (MONG-Cey) Spechc
Note: Inputs 90 #Cena0 and #1e spectic
NEW AVER
= T e L B By AVEagT Twr - e e FETOm ROTTC ] Do RORL ] PR
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SEDMENT INGESTION EXPOSUPE rusESSMENT

OPERASLE UNIT NO, 7 (SITE 28 - NEW AIVER AND COGDELS CREEX)

PEMEDWL NVESTIGATION CTO-020
MCH CAMP LEJEUNE, NORTH CARCLINA-
CURPENT AND FUTURE RESDENTIAL CHLD

itsikcd rom ngestion of seciment i caicuieted 8e folows!

taice (Ma/Rpcmy) = C * 1N * CF *EF = £0/ BW * ATC or ATng * OY

Pusk = frais * CSF o YO

Hhers:

C = contaminant concentration in seciment (Mo/Aq)
CF = canversion for kg to mg

EF = exposurs frequency for chid (daysArn)
EC = exposure duraton for chid {yr}

A = 300 ingrestion rate for chiG (Mafcey)
BW = by weight for chid (<g)

ATe = sveraging Yme for carcinogen fyr)
ATnc = gvaraging 9ms for noncarcinegen ()
OY = ceys pr yaar {deyaiysw)

CSF = cancer siops factor {ng/kg-dey)-t
PO =~ reference dOM (MO Cey)

Nots: Ut we acenanio end sty spechic
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The Kmaks from Cenmel CONTact 1 secimert i Calculated & folaws:
Imakd (MOXO0eY) » C % CF * BA ® AF * Abs * EF * ED/BW ¢ ATe or ATne * OY
Fisk = Intaks = CSF or D

Whers:
C = comtaminant concerration in sol (/o)
CF = corversion factor (qp/mg)
SA = chid exposed skin surface wrea (cm?)
AF = saciment 10 3kin achersnce factor mg/cma)
ADs & fraction abecrbadt (unftiess) {contarninent speclic)
£F = chid mposrs recuency (sventwyr)

ggﬁnaaoag-sg ;

COOOELS CREEX
RIS i U R e L e e T FES RO BT i b e P T o e G E e o L o e
. Curcinogen Factor ANer Factor Fector Frequency Duragon Weight Corc Time: Dose Slope Pesic Carcinopenic Noncare Tene Doss Pefarence flisk Noncartinogenic:

(mo/a) G {om2) {mo/ema) L] (overmiyr} o) ) (days) {mafg/dey) Factor crd Rsic (days) (moficey) Dose od Pk
Chia Crid ond Cnd Chid %-‘I Cnid Cnid Cnig

" =t = ‘ e = == = e S T == 55 g e
ke d T4E400 1€08 200 1 000 s [} " 20 12608 aEE+00 1LETT 2% 2190 146407 aEos 2¥m 2%
Bakm BE 07 1€-08 20 1 Qaom 45 e 18 o= acEm QE+00 age+00 o aw 1.1E08 14€02 agEos "™
Ervomum . 26401 TE08 20 1 aon ' [ " 25550 48608 00E+00 BCE+00 o 290 SZEO7 20601 R6E08 %
Copper SIE+D 160 0 1 aon 45 L] 15 25550 a8 GCE+00 Q0E+00 o% 200 e T4EDD 1604 1%
Lees HLELR 1E00 =0 A aon 5 L] 15 25550 207 QCE+00 QCE+00 o 20 AE-08 QCE+00 QacE+00 o
Manganess {sof) 2% +02 1E08 X0 1 o0 a5 L) 15 25550 arEor Q0E+00 Q0E+00 o% 2% 4XE08 28R 1.56.04 %
Mercury AN 1E08 00 1 aon 48 L] 15 24550 RIE10 QUE+00 CE+00 [ 2790 TAEQR QEDS 1.2E04 hL
fhatum 20E+00 1E00 0 1 ao 45 L] 15 28550 AeE00 QCE+00 QCE+00 o 10 S4E08 1LELS A£ED rx
Veraaum AE+01 1E08 200 A aon % L] 15 2555 SEECR QeE+00 Q0E+00 on a0 L.t 2.4 14600 ASE-D4 %
pec 1L.IE+02 1E08 =0 1 aom 45 L} 15 25550 26€07 O0E+00 BOE+00 o% 00 2x08 agER L5505 1%
A 3-Dichiorobenzions A1E0 €08 200 1 an L3 L] 16 25650 QeEH SOE01 BOE00 2» 290 7.8€-08 GOE+00 OEE+00 o%
4000 AEO 1E-08 2 1 am L.} L} 15 28650 TELS 46E-01 AL 1% a0 _EE08 QOE+0D QCE+00 o
"e00E 1EQ 1E08 0 1 am a5 L] 15 25680 28600 4o 18600 o 20 ACE08 GOE+00 QCE+00 o%
3enzo()artiracens 14E0 1E-08 20 1 aot L] e 15 25550 20600 1EE+00 A% 1 2190 20608 QOE+00 Q0E+00 o
Jenzo(Woyrene 1I1E40 1E-08 o0 1 am 46 L] 15 25550 1.7E08 1.8E4+0t 20E07 fa% ano 20E-07 OCE+00 QE+00 o%
JenzoD)Romnthens X2 1E-08 o0 1 ao 8 L] 18 2550 1.0E-09 1.6 +00 15608 o 20 1.0 RCE+00 acE+00 o
Jmzo(Qhuonens xR 1E08 2200 1 aot 45 [} 15 25650 asE10 1EEO K561 os a0 THEDR QCE+00 QCE+00 o
S (24Tytexy)phtheiat TLED 1E-08 1 ags 45 L] 18 26550 11EQ8 2UELR 2EAC o% 210 1ETT 1.06-02 1305 o%
Saton Disutice 1EMR €08 2300 1 aot 4S5 [} 15 28550 21E10 QE+00 QCE+00 o 180 25500 ROEQR A1E08 o
Trysene 1.0 1E08 -0 1 ooy 48 L] 185 25550 2600 1£02 A4t o% 2190 0608 QCE+00 0.0E+00 %
Aoranthene A€ 08 200 Al aot 45 L] 195 2550 85600 QCE+00 GCE+00 o% 2190 R4ED8 2E-@ R+, ] %
‘nenartrene 26E0M 1E-08 20 1 ool 48 ] 16 25650 AZED0 QCE+00 QCE+00 o 2100 AcE08 1E€0R 308 o%
Hyrece 250 1£-08 0 1 oot 48 L] 15 25650 A1E00 BOE+00 QCE+00 o% ne ATER RE- 2.3 aAxDs o%
Voha-Criorone SEX 1€08 x>0 1 aot 45 L] 15 25680 QEE1Y 2€E4+00 2810 o% [nw 11E0 AEDS Ao o%
[maChiordsne BIEC 1E08 20 1 oot L] ] ] 25550 1.4€40 206400 340 o% 2190 1.E00 A0E08 SX.08 %

Te—— — = = '—'—y = — ——— ——— S )
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OPERABLE LT NQL7 (SITE 28 - NEW FIVER ANG COGOELS CREEX)

The irtakes from Tv NQEEBEN ¢F surfice water Js caiculated a4 folows:
Intakw {MQiey) = Ow ¢ CA *£T * EF ¢ ED/BW * ATe or ATne *OY

Prak = Fake * CSF or AD

Where: WNPUT
Cw = contaminant concenaion n surface water (Mo
CA = conmact rate (Ltarhour acs
ET o chid exposurs tme hours/even) 26
£F = chikd exposure requency (sventsiyr) 43
ED = chid &xpossre duraton {yrs) ]
BW = chi body weight (kD) "
AT = aversging tme for carcinagen () 70
ATnG = averaging trme for noncarcinogen () L]
Y = deys per ywar (ceys) 25
CSF = cances sope factor {mpkg-dey)-1 spechic
D « refererce JOse (MOAG-OeY) pachic
Nots: Inguts re $Cenario and sits spechic
NEW AVER
Fo°T CoanRon CORET EROVE 5o TR ooy RT T TEEo SO08 TR PUEa T N P RO WEnogene ]~ Poream
Carcnogen Pate Time Frecumncy Duration Weight Core. Time Dase Factor Pasic Cawrcinogeric Norcare: Dose Dos Prok Noncarcnogenic
man (howry (hn/even) (oventay) tysws) (o] (uyy) {maAg-dsy) (mgfg-cey)- Crad Lind (days) mo/g-oey) mo-ouy) Cnid Fiak
Cri crig e Ctid Crid o craa crid
FO T o0 i E ] Y& =0 TEEDS TET0 TETD 3 T T TEFD TR L
hrsoric AE® acos 20 “ s 15 2550 ave08 186400 acE0 1008 2190 wEm F3N 1£0 £
Becmm (water) AR aces 28 . a 5 P 20E08 Q0E+00 QCE+00 o 2 weor seE04 R0EO4 P
boopsr 1e€G acos 20 . [ It 20 17EO7 QcE+00 QCE+00 o a0 1.96.08 aree 808 ™
e 2€® aos 20 " 0 1 om0 21E07 QCE+00 QG+ o 2% 2008 acE+00 QCE+00 o
(water) soEa2 a0s 28 “ e . 25580 wecar acE+00 Qi+ o% 210 s%E® P 1168 P10
o gD acos 20 . e s 25880 seEo8 Qg+ aEsm o n% asEo? 160 Q%08 ™
prc 3E0 aoos 28 48 [ ] 15 26550 AXELo8 OCE+00 O.0E +00 o 080 A0E05 I0EOt 1.3E04 »
R400E ACE0S oS 28 45 [} 18 25550 AEN0 A 12610 oM anw A0S QOE +00 QCE+00 o%
,4-000 S0E-08 0,008 26 45 1] 18 26680 AGE10 24801 19610 0% 2190 53600 QCE+00 OCE+00 0%
L — T D T
COGOELS CREEK
o CHEe SO CONTRET EXOORT ERRORT EXpoTaT oo AVETG00 THT Carer S TN FHOGR ARG TR OB Py ]~ NGCuoogie. | PEee )
Carcinogen Rate Time Frequency Durston Weight Care Tma Do Factor ok Cartinogenic Nonewe, Dose Do L3 Noncarcihogenic
(] houy feveven (G ] {yeary) [ ] (cays) nokg-day) (mogcey)1 Cnid Fisic {gwyy) (monkg-dey) mgmg-dey) Chid Fisk
Crig crad =] Crid Crid : Crid o Crd
T U TS %5 =5 5 C=oo TeE08 OO0 TOET 0 2T A TETT 00 TER o
hrsaric 20m aoos 20 .“ [ i 2553 24E08 106400 AIED8 T Y a0 21EQ? 2cE04 aEn [y
o arm aoos 268 s [ s 25550 a4E08 QcE+00 O+ ™ 210 aveor QE+00 002400 o
Langanese twareq e acos 28 s o ] 25580 Ao QCE+00 neE+00 ox a0 SE08 SE0Y LED %
yanechum 240 Qoos 28 4 [ ] 1% 25550 2208 QOE+D0 BCE+00 o% 2190 2007 TEM arEos %
e _ 1LE®R 0oos 28 s o 18 25530 1IETT Q0E+00 Q0400 o 21% 1E00 Aceor 408 0%
I_E_"‘ S —— e — AS )
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SURFACE WATER DEAMAL CC ASSESSMENT
OPERABLE UNIT NQL7 (SITE 28 - Nuwy AVER AND COODELS CREEN)
PREMEDAL

The itaies rom cermal COMaCT with surfece water is calcuisted e tolows:

irtwks (mQ/Q-Cay} = Cw ® SA * PC *ET * EF *ED * CF/BW * ATe or ATne * OY

Aisk = \ntake ¢ CSF or RO

Wher: NPUTS

CW = contaminnt concentanon in water (maf)

SA = chikt sidn surfece svallabie for conact (em2) X0

PC = comaminant spechic denmal pacmaditty (emv) Spechic

ET = chid exposurs time (haura/ciay) 28

EF = chid sxpdsute frequenty (osys/yn a

ED = chid sxposurs Surasion (rews) L]

CF ~ volumetic factor for water {1t/ omy) oo

BY = ehid body waight (cg) 18

AT » aversging tme for carcinogen {yr) m

ATNG « sversging tima for noncarcinogen (y} L]

O = ceys per yewr (Ges) x5

CSF = concer #ope factor (mo/kg-day)-1 Spechic

FID = reterence 0O (MO/KG <) Spechic

.
Note: Fpats e Nte and 04nerio e
NEW FVER
Wrﬁﬁ TR EREOR | o EXPOT ] VORIt ~B60y TR Wﬁiﬁi ForEe RIS [ DR ROST | ROTERE. | POrCar )
Carcinogen N Pormeabltty Trs Fraquency Duredon Cortvarsion Weight Cue e Dase Siope fisk Carcinogenk: Noncere Time Dose Fuformce Pisk Noncercnogenic
mn (gz Chid g m’ g?; e chid . o ; o) Cnid ooy o xd
(mghegdey)1

PO =TT 2T T Z6 ——~ _— =5 " TOE ] Q0" T TOr X A F% =X TER )
hrvarkc e 2 20 10600 20 45 [} com 15 580 1,00 BEE+00 e " 2190 21€07 BCE0S SED 2%
Eaomium traten AES X0 LEQ 20 “ [} oo 18 26550 10608 QE+0 QCE+00 ox 2100 21Ea7 10604 2108 2%
Fopper 10EQ2 0 1ECY 26 L] (] L] 1] 25550 T8 GE+00 QOE+00 on 290 REETT THECY 1LEN LY
Joscs 2% 230 400 28 5 [ 1] 15 25550 206410 OCE+00 QEE+00 o% 2w 4R QcE+00 QCE+00 on
Manganese fwatsr) (2] e LER 28 “ [ aon 15 26550 28 atE+to QCE+00 o% 2190 24E08 1.LEQ 24800 Fe
orachu a1E 2%0 e/ 20 % [ Qoo 5 9% 26608 OCE+00 GOE+00 o% 20 A 14£0 21E04 x
pro 3EM 230 QED4 26 L] ] aoo 15 2950 axor OCE+00 QcE+00 o an 1IE0S [0 2] 1LEE04 x
b4 O0E ACELS =0 24EM 26 4 (] 0001 18 25550 A0 (L2 20608 1% 2% 47EQT OCE+00 00E+00 o%
h000 SE0S 230 2€EM 20 4 [ oo 15, 25550 s 480 20608 2 2w SEDT OCE+00 QCE+00 0%

28SWOCCWOY 0195



SURFACE WATER DERWAL Tt

ASSESSMENT
OPERABLE UNT NQ.7 (SITE 28 - ... +VER AND COGOELS CREEX)

The Intaies from cermed cortact with surfece weter s caicuated e folows:

Itake (mgAgiey) = Cw ¢ 8A ¢ PC * ET * EF * ED * CF/BW * ATe or ATne * OY

Risk = fmice * CSF o /D

Where: NeuTs

CW = comtaminant corcueration i witer {ng/)

SA = chiki 3k surface avakable for contact (em@) X0

PC = contaminant spachic oermal permeblity (cmytv) Specic

BT = chid sxposurs Sme (howrs/dey) 26

EF = chig axposure fracquency (ouyyyr) S

ED = chi xposurs durstion (ysars) L]

CF = volumenic for water ] aon

BW = chict body welgnt 18

ATz = gvicaging tme fir cwrchogen () T

ATre = averaging Bme Rr noncarcinopen i) L]

DY = cays pur you (Cayy) bl

CSF = cancer sl0pse tacty (mp/g-ce) Soectic

AD » retorarce dose (MO/kg-cay) Speciic
NOW, TOVIS e oite i sCenario spechic
COGUELS CREEX
ForT e TR i S 1 R T THT i e FHLIT L] D L B T R e R

Carcinagen A Parmaebitty Tima Frequency Duration Conversion Weight Care Trne: Dase Slops Pskc Carcnogenic Noncarc Time Doss Petererce ik Noncwrchnogenic
(mgh em (emin) ounsicay) (drysi) (years} 3 [ {duys) {mg/g-day) Factor Crag Prsk (ceys) (mg/cgcey} Doos Crad Pk

e e CAn TS = R =g S =5 T “o%- T B | . B R A
hrseric 20603 o 1.6 28 48 L] acot 15 25550 t1E<8 REE+00 (1.2, ] 100% 2% 1.5€07 BELS 216, “s
bﬂ A7E® 0 4CE00 28 a8 L] ooot 15 2550 |ZEt QCE+00 QCE+00 o a0 7510 QCE+00 GCE+00 o

ngaese (wate} 496w X0 €03 20 L] [ Qoo 15 2080 2007 QCE+00 QOE+00 o 0 24€00 1.E03 24500 %
Vansdum 240 2 1.0E03 28 46 L oo 18 255% 1.06-08 QOE+00 QCE+00 o 100 12607 1.4508 BEECS »
L 1.2 X0 BCEOa 26 AS [] 2001 15 25550 30608 QCE+00 QCE +00 o a0 SEEO? A CEL2 80608 %
%. s === = T

BSWOCCWQN 016
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GROUNDWATER INGESTION EXPOSURE ASSESSMENT

OPERABLE UNIT NO, 7 (SITE 28)
REMEDIAL INVESTIGATION CTO-0231
MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE AESIDENTIAL ADULT

Trtake from deinking water is calculated as follows:

irtake (mgikg-day) = C* {Rw * EF * EO/BW * AT or ATne * DY

Risk = Intake * CSF of /RID

Whers: INPUTS
€ = contaminant concentration in water (mg/)
1Rw = adult dally water ingestion rate (L/Day) 2
£F = adutt exposure frequency (daysiyr) 350
ED = adult exposure duration (yr) 30
BW = acult bady welght (kg) 70
ATe = averaging time for carcinogen (yr) 70
Alne = ging time for nor gen {y7) 30
DY = days per year (daylyear) 5
C8F = cancer siope factor (mg/kg-day)-1 specific
RID = reference dose (Mmg/kg-day) specific
Note: inputs are scenario and site specific
Shallow and Deep Groundwater
COFC Toncentalioh | Tngéeston | Expeiive | EXposore] Body | Average Tare [ 5iope- Tarcrogent Fercent Aveiags Norcare Retarancs | NOMCAICHGGeme Parcent
{mgm fate Frequency | Duration | Weight Carc Time Qose Factor Risk Carcinogenic Noncerc Time Dose Dose Risk Noncarcionogenic
(Uday) | (daylyear) | (yeer) ka) (days) (mg/kg-day) | (mg/kg-day)-4 Aduit Risk (days) (mg/kg-day) (mg/kg-day) Acuit Risk
Adult Adutt Adut | Adutt Adult Ackiit Adult Adutt
ZIED3 3 L= =70 5550 TREDE TEEF00 BEETS % TO950 7AE05 TOE0R Z5E07 %)
7.6E-01 2 350 30 70 25550 8.9E-03 0.0E+00 0.0E+00 0% 10950 21E-02 7.08-02 3.0E-01 %
37E-02 2 350 30 70 25550 4.4E04 0.0E+00 0.0E+00 0% . 10850 1.0803 (0.0E+00 0.0E+00 0%
1.5E+00 2 350 30 70 25550 1.76-02 0.0E+00 0.0E400 0% 10950 4.0E-02 5.08-03 7.9E+00 2%
B.OE-04 2 350 30 70 25550 5.5E-08 0.06+00 0.0E+00 0% 10950 1.4E-06 3.08-04 46502 1%
43603 2 350 30 70 25550 6.0E-05 0.0E+00 0.0E+00 0% 10950 1.26-04 20802 5.5E-03 0%
1.0E-02 2 350 30 70 25580 1.2E04 00E+00 0.0E+00 0% 10950 27804 &0E-02 46503 0%
1.8E03 2 as0 30 70 25550 1.9E05 A4E0 8.4E-08 ™% 10950 44£-05 0.0E+00 0.0E+00 0%
9.0E-03 2 350 30 70 25650 11E-04 24801 26E05 29% 10950 25E-04 0.0E+00 0.0E+00 0%
1.8€-04 2 380 30 70 26550 21508 3.4E01 7.2607 1% 10950 4.9E-08 8.08-04 9.9E03 0%
1.2803 2 350 30 70 25550 1.4E05 6.1E03 8.8E-08 0% 10850 A3E-05 1.0E02 3.3E03 0%
93603 2 350 20 70 25550 1.1E-04 0.0E+00 0.0E+00 0% 10950 25E-04 4.0E-02 6.4E-03 %
G6E-03 2 350 0 70 25550 7.7€08 0.0E+00 0.0E+00 0% 10950 1.8E-04 3002 B.0E-03 %
9.3E-03 2 350 0 70 26550 11604 0.0E+00 Q.0E+00 % 10950 25604 5.08-03 54E02 1%
= BEEDS BT 00

28GWIAWQ! 13Jun95



GACUNDWATER DEAMAL CON1 .1 EXPOSURE ASSESSMENT

Dermal Comact rom fyouncwatsr is cacuaisd as fokows:
Inake (mg/ag-day) = CW * SA * PC * ET * EF ¢ ED * CF/BW * ATe or ATnc * OV

Fusk = Intake * CSF or A

Whers: NPUTS
CW = comaminent conesntration in water (mg/)
SA = a0t 50 sutace avakadie for cOMAGY (om2) Za000
PC = cortamina spachic dermal permabitty {emav) Spachc
ET = achutt exposure tme (oury/cay) 025
EF = adult &xposre requency (daysiyr) a0
ED = scut &posise duraton (yows) 0
CF = voumetic for water ) o0
BW = 80Ut body weight 0c) )
ATC = averaging time for carcinogen {1} 70
ATrc = gveraging tme for noncercinogen §r) o0
DY = deys por yew (cays) x5
Nots: Tpats are o116 wnd sconwio spschc
SHALLOW AND DEEP OROUNCWATER
Bl v o D R R e R TR TERRTE T - i FaTeT R BT e R R oy
Carcinogen A Pormusbilty Tine Frequency Duration Conversion Weight Carc Time: Dose Sops Pk Carcinogenic Noncare Time: Doss Paterence sk Noncarcinogernic
[ e {ommn) {hours/csy) (caysiyr} Oamrs) Lmd) k) (yous) {mg/ieg-diay) Fector Ao Ak {years) (mg/g-cey) Oose At fisk
Adst Adh Adut Adut Adt Adst 4 At Adult (rprgom) Ada
TR 23 TOEOT B Jamm B n 0T T e REE ] RO = T T2 0T = S B
reE0 23000 100600 azs 260 0 Qoo ™ 26550 20605 a0k +00 Q0E+00 o 10850 80E0S 14602 XD =
ATE®R 2000 ACEE08 a2 0 20 Qoo 1 25650 S0E00 ok e00 00E+00 o 10060 12608 QUE+00 QcE+00 o
(vatn) 16400 23003 1063 ass %0 u a0 n 25850 49E05 a0E+00 00E+00 o% 10850 11606 10603 11E01 o1
borcury 60E04 2000 100E00 13 0 £ coot 7 25660 1IEG Q0E+00 Q0E+00 o% 10050 asE08 BCEDS QEEO4 o
b+ Okmethyohenct W€ 2000 1.60E02 0z %0 20 aoo i 26660 2208 QCE+00 QCE+00 o% 10650 S1E-08 10602 SIE04 o
heenaphthens 10E®R 200 1.5E0 025 0 2 a0 7 25850 = QcE+00 Q0E+00 o 10080 12604 AcE02 AER P
h.6-00E 1EER 23000 24t oz aso 20 acot o 25580 1HES et _8E0s 1= 10850 20E05 QE+a0 QoE+a0 ox
4000 acEq 2300 200601 02s %0 0 aoot 7 26850 BHE0E 48E01 AEDS % 10850 20604 Q0E+00 QcE+00 ox
40T 18604 2000 ATEN [ 0 = aoot 70 26860 20608 aEQ 1.EE08 X 10080 81808 204 24ER U .
Erordiom 12608 200 A0EL o 0 Y 000 1 25580 aeeor re60 27€.00 o 10050 f4EQ7 ROE-GI 11E08 o
{bmetymaotinaiene X0 20000 1401 oz a0 Y oot £ 25850 4E0E ate+c0 QEE+00 on 10850 1.08:04 20600 &2E03 an
|Precarttvene e 2300 27E0 028 a0 2 Qoo n 26660 60ECS GOE+00 QcE+00 o 10050 14E04 1E@ RET %
2603 200 1LEEG] Q25 =0 2 a0 n 25890 STEOS OCE+00 Q0E+00 o 10850 1.26.05 2608 SE, ™
% —— . ———— T7ETT
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CT0-231 SITE 28 GROUNDWATER INHALATION

13-Jun-95
FILE: SHOW.WQ1

GROUNDWATER INHALATION ~ RME CASE

ADULT
€ rme ED EF AT ATC CDI CDIC RFD PF HI (R % CONTRIB % CONTRIB
CHEMICAL mg/kg/shw y shwe/y  d d mg/kg/d  mg/kg/d mg/le/d (mg/ke/d)~1 NC RISK  CARC RISK
Chloroform 1.2E-05 30 350 10950 25550  1.1E-05  4.BE-06  0.0E+00  B.1E-02 --- 3.9E-07 0% 88%
Phenanthrene 2.6E-05 30 350 10950 255660 2.5E-05  1.1E-05  0.0E+00  0.0E+00 -~- 0.0E+00 0% 0%
2, 4-Dimethylphenol 1.4E-07 30 350 10950 25560  1.4E-07 59E-08  O0.0E+00  O0.0E+00 —~- 0.0E+00 0% 0%
Acenaphthene 3.0E-05 30 350 10950 25550 29E-05  1.2E-05  0.0E+00  0.0E+00 ~—-- 0.0E+00 0% 0%
4, 4-DDE 3.4E-06 30 350 10950 255650 3.3E-06  1.4E-06 O00E+00  0.0E+00 --- 0.0E+00 0% 0%
4, 4-DDT 3.6E-07 30 350 10950 26660  3.5E~07  1.5E-07  0.0E+00  3.4E-01 --- 5.1E-08 0% 12%
4-Methylphenol 5.0E-07 30 350 10950 25550  4.BE-07  2.1E-07 0.0E+00  0.0E+00 -—— 0.0E+00 0% 0%
TOTAL 0.0E+00  4.4E-07

SHOW.WQL 13-Jun-95



site 28 groundwater
13 Jun-96 fle: showmod.wq!
AESAENAN AMSAANNAAIRSESARWEEAAS CREEEAAE EITEAEMGE TXAGIN SASOOOS NEEsENEE SSRSSESE SEISSEREn o= =a= = ameszs=a= === sozmm ==
OVERALL HENRY'S QAS ABSOLUTE GAS CONST.  GAS-FILM LQUID-FILM CARBON WATER MOLECULAR  RECIPROCAL (RTY OVERALL MASS  WATER WATER SHOWER  ((T1)*(Us)y/
MASS TRANSF LAW CONSTAN CONSTAN  TEMP. * MASS TRANSF. MASS TRANSF.  DIOXIDE  TRANS. COEFF. WEIGHT OF {(H)*&g))  TRANSF. COEFF. VISCOSITY  VISCOSITY WATER  ((Ts)*(U1))
COEFFICIENT (H) (] (13}] ABS. TEMP  COEFFICIENT COEFFICIENT TRANS. COEFF, (] TEMP. COMP. (AT Ts) {ATTY) TEMP,
CAS [G8 (at-my (ka) (o] ¢d-cO2) (kg-H20) : (Kat) s} L1 s
No. TARGET COMPOUND LIST CONSTITUE {cnvhn) (atm-m¥molK)  mol-K) ® (A1) (em/he) {emin) {emhn) {em/hn) {granvmole) : {emia) - {ep) ep) (Y]
= = = == = = = === =z=s zzsasz=
site 28 RME
adult : : :
Chioroform 1.126+01 287€03 82005 293.0 240E-02 1.16E+03 1.21E+401 200 3000.0 119.40 8.24E02 7.19E-03 1.51E+01 0.598 1.002 3180 5.48€-01
Phenanthrene 3.86E+00 1.69E-04  8.20E-05 293.0 240E-02 9.63E+02 9.94E+00 200 3000.0 17822 1.01E01 1.68E-01 521E+00 0.596 1.002 3180 5.48E-01
24-dimethyiphenocl 3.01E-02 6.30E07  8.20E-05 290 240E02 1.16E+03 1.20E+01 200 3000.0 12216 8.33E-02 AJME+01 4.07E-02 0.598 1.002 23180 6.48E-01
acenaphthene 287E+00 9.20E-05 8.20E05 2830 2.40E-02 1.03E+03 1.07€+401 200 23000.0 154.00 9.35E-02 266E-01 3.88E+00 0.598 1.002 3180 5.48E-01
44"-0DE 200E+00 9.20E05  8.20E-08 2930 240E-02 TA4E+02 7.44E400 200 3000.0 318.00 1.94E-01 3.66E-01 270E+00 0.59¢ 1.002 3e0 5.48E-01
44-D0T 1.89€+00 9.20E06  B8.20E05 2930 240E-02 6.76E+02 7.05E+00 200 23000.0 354.50 1.426-01 3.86E01 256E+00 0.596 1.002 3180 5.48E-01
&MW A.87E02 9.60E-07  8.20E-05 2030 240E-02 1.22E+03 1.28E+01 200 3000.0 108.13 T.84E02 204E+01 8.586-02 9_5__* 1.002 3180 5.ABE-01
¢l jorm TA2E+01 267E00  B.20E06 203.0 24002 1.16E+03 121E+01 0.0 3000.0 119.40 8.24E-02 749E03 1.B1E+01 0.598 1.002 318.0 5.48E-01
Phenanthrene J.88E+00 1.89E-04  6.20€-05 20.0 240E-02 9.63E+02 9.84E+400 200 3000.0 17822 1.01E-01 1.58E-01 521E+00 0.598 1.002 3180 5.43E-01
2.4-dmethyiphenol 201£-02 Q0E07  8.20E-06 2830 240802 115E4+03 1.208401 20.0 3000.0 122.18 8.33E-02 A3E+01 4.07E02 0.598 1.002 380 6.48E-01
aconaphthens 287E+00 9.20E-05 8.20E-05 283.0 240802 1.03E+03 1.07E+01 200 2000.0 154.00 9.35E-02 286E-01 23.88E+00 059 1.002 3180 5.48E-01
44'-DOE 200E+00 9.20E06  8.20E05 2920 240602 7.14E4+02 7A4E+00 200 3000.0 318.00 1.3E-0 A.66E-01 270E+00 0.598 1.002 3180 5.48E-01
44007 1.89E400 9.20E-06  8.20E05 2930 2.40E-02 &76E+02 7.05E+00 200 2000.0 354.50 1.426-01 3.86E-01 266E+00 0.696 1.002 380 6.48E-01

4-Methyphenol AB7E02 9.00E07  8.20E-06 2930 24002 1.22E+03 1.288401 200 3000.0 10813 7.84E02 204E+01 &56E-02 0596 1.002 31890 5.48E-01
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SURFACE 8OIL INGESTION EXPCSURE A'SSESSMENT

" OPEAABLE UNIT NO. 7 (SITE 28)
REMEDIAL INVESTIGATION CTO-0231
MC8 CAMP LEJEUNE, NORTH CAROLINA
CURRENT RESIDENTIAL ADULT

intaie from ingestion of soll Is caiculated as followa:

Intake'{mg/kg-day) = C * CF * £F * ED * IR/BW * ATe or ATnc * DY

Risk = Intake * CSF or /RID

Where: INPUTS
C = comtaminant concentration in soll (mg/ke)
CF = conversion for kg o mg 1€-08
EF = adult exposure frequency (daysjyr) 350
ED = adult exposure duration {yr) 20
1R = acuit soll Ingestion rate (mg/day) 100
BW = adutt body weight (kg) 70
ATe = gveraging tme for carcinogen (yr) 70
ATno = averaging Sme for noncarcinogen () 30
DY = days per yeor (daysiyewr) 38
C8F = cancer slope factor (mg/kg-cay)-1 specific
RID = reference dose (Mmg/kg-day) specific
Nots: Inputs are scenario and site apecific
CoRCoNFATon | EXPOSre | EXpOvure | COTWeTtion | -~ TNgeston | Body | AVeTags T ~Fiope Tarcwogene | Porcomt o ~Nonoare Totersncs | NonCaICHogene | Percont ]
{mokg) Frequency | Duration Factor Rate Weight Carc Time Dose Factor Risk Carcinogenic Noncare Time Dose Dose Risk Noncarcinogenic
(daysiym) o (ka/mg) (mg/day) ko) (days) (mg/kg/day) | (mg/kg/day)-t Adult Risk (days) (mg/kg/day) (mg/ka/day) Adut Risk
Adutt Adutt Adutt Adut Adut Adult Adult Aduit
oo e =% [T B B T® | 70 50 iy 63 o GOET00 0% T =X7ETI TR [ ATER TR ]
ptenony 57E+00 250 x 1E-08 100 7 25560 AJE-08 Q.0E+00 0.0E+00 % 10960 7.8E-08 4,08-04 1.9E02 %
Prsenic 1.76+00 2350 2 1E08 100 70 25560 1.0E-08 1.8E+00 1.8E-08 51% 10950 24E08 30804 8.0E-03 12%
Barkum ABE+0t 350 20 1E08 100 70 25550 20E05 0.0E+00 0.0E+00 % 10950 4.8E-08 7.0E-02 6.8E-04 1%
Cadmium (soll) 1.6E+00 380 0 1E-08 100 70 28550 9.1E07 0.0E+00 0.0E+00 0% 10950 21E-08 1.0E-03 21E-03 3%
Etromium 1.0E+01 30 0 1E-08 100 70 26550 G1E08 0.06+00 0.0E+00 % 10950 1.4E-08 1.0E400 1.4E-05 0%
Eobﬂ\ 9.1E-01 350 2 1E-08 100 n 26850 6.3E07 0.0E+00 Q.0E+00 % 10950 1.2E-08 80F-02 21E-05 o%
Copper 1.3E+02 as0 o 1E-08 100 70 28850 7.6E-05 0.0E+00 Q.0E+00 o% 10950 1.85-04 A7E02 4.8E-03 &%
Lead 1.7E+02 30 ) 1E-08 100 - 7o 26550 1.0E-04 0.0E+00 0.0E+00 % 10950 23E-04 0.0E+00 Q.0E+00 %
Manganese (sof) A3E+02 50 0 1E-08 100 10 26550 1.96.04 0.0E+00 0.0E+00 % 10950 4.5E-04 14E01 A2£-08 %
Mercury 2801 350 0 1E-08 100 70 25850 1.7E-07 Q.0E+00 0.0E+00 o 10950 JA9E07 A0E-04 1.3E03 %
Nickel 5.6E+00 350 21N 1E-08 100 70 25550 3.3E-08 0.0E+00 0.0E+00 o% 10950 7.6E-08 20€-02 A8E-04 1%
Bitver 1.1E+00 350 3 1E-08 100 70 25550 S.6EQ7 Q0E+00 0.0€+00 o% 10950 1.56-08 50603 31E-04 o%
Mhalium 6.1E-01 aso 0 1E-08 100 70 26550 20E-07 0.0E+00 0.0E+00 0% 10950 T7.0E07 8.0E-05 8.8E-03 14%
Vanadium 796400 280 » {E-08 100 70 26550 A7E06 Q.0E+00 0.0E+00 % 10950 1.1E-08 7T.0E08 1.6E03 %
Bne 116+03 380 0 1E08 100 70 25550 G3E-04 0.084+00 0.0E+00 o% 10950 1.56-03 3.0E-0t 49E03 8%
5,4-000 6.4E-02 350 0 1E-08 100 70 25550 A8E-08 24E0t 9.0E-09 o 10950 8.8E-08 0.06400 0.0E+00 o%
#.4-00E aseo01 350 30 1E08 100 70 28850 2007 A4E-0t €.9E-08 2% 10950 48E-07 QOE+00 0.0E400 %
H,4"-D0T 1.68-01 350 W0 1608 100 70 25550 8708 A4E0 3.0E-08 1% 10950 20E07 5.06-04 A3E-04 1%
Anthracens 21601 2350 x 1E-08 100 70 25550 1.26-07 0.0E+00 0.0E+00 % 10950 28E-07 A0E-0t 9.4E-07 %
(2) 28801 250 0 1E08 100 7 26550 1.85-07 7.36-01 1.2E07 3% 10950 28607 0.0E+00 Q.0E+00 0%
Benzo(s)pyrene 27601 350 30 1E-08 100 7 25550 1.6E07 738400 11E08 % 10950 ATE0? 0.08+00 Q.0E+00 %
Berzo(b)fiuoranthens 28801 350 0 1E-08 100 0 26560 1.7E07 7.3E-01 13807 % 10950 4.0E07 0.084+00 0.0E+00 o%
Penzo(ghiperyiens 26801 350 %0 1E-08 100 7 26550 1.5€07 0.0E+00 0.0E+00 o% 10960 AEE0Y 20602 12808 %
‘Carbazole’ 1.78:01 350 30 1E-08 100 70 25550 1.0607 20E-02 20E-09 % 10950 23E07 Q.0E+00 0.0E+00 0%
Chrysene ' 28E-01 as50 0 1E-08 100 70 25550 1.6E07 T.3E-03 1.26-09 [ 40950 A8E07 0.0E+00 0.0E+00 %
Heptachior spoxide 89800 o 0 1E08 100 70 26550 A1E-00 9.1E+00 ATE0S 1% 10950 9.5E-09 1.2E08 7.3E04 1%
Indeno(1,2,3¢d)pyrene 26801 350 n 1E-08 100 70 25560 1.8607 7.3E-01 11607 % 10850 ABE07 0.0E+00 0.0E+00 (23
Phenanthrene 28601 360 0 1E-08 100 70 28560 1.7607 0.0E+00 0.0E+00 o% 10950 A9E-07 30602 1.3E-08 o%
siphaChiordane A.8E-02 350 30 1€-08 100 70 26550 22€-08 1.3E400 29E-08 1% 10950 5.26-08 G.0E-05 8.76-04 1%
gamma-Chiordane 1.38-02 350 0 1E-08 100 20 25550 7.8E-09 1.9E+00 9.9E-08 0% 10950 1.85-08 8.0E-05 J0E-04 0%
TOTAL "~ 35EUY B.2EDZ
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SURFACE SOIL DERMAL C... 2 EXPOSURE ASSESSMENT

OPERABLE UNIT NO. 7 (SITE 26)

REMEDIAL INVESTIGATION CTO-0231
MC8 CAMP LEJEUNE, NORTH CAROLINA

CURRENT RESIDENTIAL ADULT

Dermal contact with soll is calculated as follows:

Irtake (mg/kgday) = G *CF * SA* AF * Abs * EF * ED/BW * ATc or ATne * DY

Risk = Intake * CSF o /RID

Where:

€ = contaminant concentration in soll (mg/kg)

CF = conversion factor (xg/mg)

SA = adult exposed skin surface area (¢m2)
AF = soll o 3dn adherence factor (mg/emn2)
Abs = fraction sbsorbed {unitiess)

£F = adult &xposure frequency {

€D = adutt 9xposurs duration (years)

BW = ackit body weight (kg)

ATe = averaging tme for carcinogen {yr)

ATne = averaging time for noncarcinogen )
OY = dey par yeur (day/y)

CSF = cancer siope factor (mg/kg-day)-1
RID = reference dose (mgkg-dey)

Note: [nputs are scenario and site specific

FOP e AT RUOTT | COTVATHON] SUMACS [AGTSTSNCE ] FTACOON | EXposoHs | THE GEmma AGUR | CAIOTOgONE FTEonT RVOTAGS NONEWE | USITHN AGKISC | NONEMETEgeTie iy
o {mgka) Factor Area Factor {Absorbed| Frequency | Duration | Weight] Carc Time Dose Slope Risk Carcinogenic Noncarc Time Dose Reference Risk Noncarcinogenic

ko/mg) | (cm@ | (mglemd)] (%) (ovontshyr) | Ors} | (ko) (days) (mg/kg/day) Factor Akt Risk (days) (mp/kg/day) Dose Adut Risk

Adutt Adult Adut | Adut Adutt {mghkg-dmy)-1 Adt Adt | (mgkgdey) Adut

B T L T oo 0 70 T ~UTEF 00 TOEF U0 % ZIEOR | ZUEDV TAES T

STE+00 1€08 | ss00 1 0.001 250 2 70 26550 19607 0.0E+00 0.08+00 o% 10960 ASEC7 8.0E05 56608 28%

snic 1.7E4+00 108 | 5800 1 0.001 350 2 70 25550 5.9E08 48E+00 52647 21% 10950 14607 G.0E05 23603 1%
arum A5E+01 1E08 | 5800 1 0,001 250 2 7 25650 1.2€08 0.0E+00 0.0E400 % 10950 28E-08 1.4EC2 20504 %
Badmiumn (sof) . 1.6E+00 1608 | 6800 1 0.001 250 2 70 268550 £3E08 0.0E+00 0.0E400 o% 10850 1.2607 20604 €2E.04 %
Bheomium 1.0E+01 1e08 | 800 1 0.001 260 0 70 26850 ABEO7 0.0E+00 0.06+00 o% 10950 8207 20601 A1E08 o%
Fobat S4E01 1E08 | 5800 1 0001 250 20 70 258550 21E08 0.0E+00 Q.0E+00 o% 10950 7.2608 12602 80E08 %
Eopper 1.36402 1608 | 5800 1 0,001 350 20 70 25550 A4E08 0.0E+00 0.0E+00 o% 10950 1.0E05 TAE0S 14508 ™
Loset 1.7E4+02 1608 | sso0 1 .00t 350 2 7 25550 S.6E08 0.0E+00 0.06+00 o% 10950 13605 0.0E+00 0.0E+00 [
Mangansess (sob) - A3E+02 1E08 | 5800 1 0.001 350 30 7 28550 14E06 0.0E+00 0.05400 o 10950 2605 26E-02 23604 %
Mercury 28601 1E08 | 6800 1 .00t 350 2 70 25650 9.7E00 0.0E+00 0.0E+00 o% 10950 23608 80E05 28E04 %
Nicket S.EE+00 1608 | 8800 1 0.001 250 I 70 25560 1.9E-07 0.0E+00 0.0E+00 % 10950 44807 40E-03 11604 1%
Eiver 1.1E+00 1608 | 5600 1 0.001 250 % 7 25650 26E08 0.0E+00 0.0E+00 % 10950 9.06-08 10603 9.0E05 %
Mraium S1E01 1E08 | 8800 1 0.001 350 0 70 26550 1.7E08 0.06+00 Q0E+00 % 10950 41E08 1.6E-05 26£08 13%
Vanadium 796400 1£08 | 8800 1 0.001 250 E 70 25550 27607 0.0E+00 0.0E+00 % 10950 &3E07 14500 ABE.04 2%
fne 1.1E+08 1E08 | 5800 1 0.001 350 2 70 25650 3€6E05 0.0E+00 Q.0E400 o% 10950 BSE0S 80E02 14508 3
k000 84E-02 1E08 | 5600 1 oot 350 2 7 25850 22E08 48E01 1.06-08 o% 10050 G1E08 0.0E+00 0.06+00 %
b4“DDE ALE01 1608 | 6800 1 (%] 250 20 7 26550 12607 €.8E01 R1E08 % 10960 28E07 Q.06+00 0.0E+00 %
,4'-00T 1801 1£08 | 8800 1 001 350 20 7 25550 EAEO8 6.8E-01 A4E08 1% 10950 1.2607 25E-04 ATEO4 2%
acene 21601 1606 | 8800 1 601 350 2 70 26550 7.0E08 0.0E+00 0.06400 % 10950 1,807 1.5E-01 11508 0%
Benzo(a)anthracens 28E01 1E08 | 5800 1 001 350 £ 70 25550 9.5E-08 1.5E400 1.4E07 % 10950 22607 0.0E+00 0.08400 %
Benzo(s)pyrens 27E01 1608 | 5800 1 0ot 350 ) 70 25560 9.1E08 15E+01 13608 5% 10950 21607 0.0E+00 Q.0E+00 o%
Benzo(b)fkiorarthens 29E01 1608 | 5800 1 00t 250 2 70 25550 1.0E07 1.5E+00 1.5E07 % 10950 23E07 0.0E+00 QOE+00 0%
Benzo(o,h)perylene 25E:01 1608 | ss00 1 001 %0 0 7 26550 86608 0.0E+00 0.0E+00 o% 10950 2007 1.5602 1.3E05 0%
Eats 1.7E0 1608 | 6900 1 0.01 350 ) 7 25550 6.8E08 4.0E-02 23609 o% 10950 14507 0.0E+00 0.08+00 %
Eheysene 28601 1E08 | 5800 1 001 250 % 70 25850 8.56-08 1,66-02 14E09 % 10950 22847 0.0E+00 0.05+00 %
Heptachior spoxide €9ECO 1608 | 5800 1 0.01 250 20 70 25550 24E09 1.8E401 A3E08 2% 10950 6.5E09 8.6E08 Q4E04 4%
ndsno(1,2,-cd)pyrens 26E01 1608 | 5800 1 001 30 30 70 26550 8.6E-08 15E+00 1.3607 5% 10950 208407 0.0E400 Q.0E+00 %
Phenantrens 28E01 $E08 | 5800 ) 001 350 20 7 25550 9.7E-08 0.0E+00 0.0E400 0% 10950 23607 1,502 15505 0%
hipha-Chiordane 28602 1E08 | se00 1 oot aso 20 70 25850 1.3E08 26E+00 A4E08 1% 10950 20E08 30605 1.0603 %
amma-Chiordane 19602 1E08 | s800 1 001 350 20 70 25550 44E00 26E+00 14608 o% 10950 1.0E08 A0E-05 24E04 2%

i’iﬁ_f—ﬂl.‘==* == ZHETE - = 002
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Where: . INPUTS
C = contaminant concentration in soll (mg/kg) Caltudated
CSF = carcinogenic slope factor Specific
RID = refersnce dose for noncarcinogen Specific
IR = inhalation rate (m3) 20
EF = ackit exposure frequency (days) 350
£D = adult &xposure duration (years) 2
BW = advuit body weight (k) 70
ATe = averaging time for carcinogen (1) 70
ATng = ging time for nor ) 0
OY = day per your (day/ym) o]
PEF = particulate emission tactor (k) 4RE+0R
Nots; Inputs are scenario and site specific
Vo COEaTTAton | PACOAS | EXPOSIIs ] THAATON | EXPOSUIs | Body Y THE Sipe CRETOGEIE FaTComt =TT TRTBIAGS | NORETOgeTE 00 T e
{mg/kg) Ernission Frequency Rate Ouration Weight Carc Time Dose Factor Risk Conrtribution Noncarc Time Dose Doss Risk Noncarcinogenic
Factor (overalyr) | (md/day) rs) &) (days) (mg/kg/day) | (my/kg-day)} to (days) (mg/kg/day) (mg/kg-day) Risk
|__(mdkg) Risk
| GAEF0S | ABETUS 30 0 0 70 pag WIE08 TOETO0 GOEF00 R 0G50 ZOEG7 TOETO0 TUEF00 (23
htimony K7E400 46E+09 350 20 30 70 25550 14E-10 0.0E+00 0.0E+00 (.3 10950 34E-10 0.0E+00 - 0.06+00 0%
Brsenic 1.7E+00 48409 350 20 % 7 26550 44E-11 1.6E+01 4710 2% 10950 1.0E-10 0.0£+00 Q.0E+00 0%
Barium AS6E+01 48E+00 350 0 ] 70 25550 8.8E-10 0.0E+00 0.0E+00 .3 10950 21E09 14804 1.4E05 9%
Cadmiumn (sof)) 1.6E400 46E+09 350 20 k] 70 25550 A9E-11 0.06+00 0.0E+00 % 10950 9.2E11 0.0E+00 0.0E+00 %
Fhromium 1.0E+01 ASE+09 350 20 30 70 25550 2€E-10 0.0E+00 0.0E+00 o% 10950 84E10 0.0E+00 Q.0E+00 o%
Pobalt 1E01 AGE+09 350 20 % 7 25550 223E-11 0.0E+00 0.0E+00 0% 10950 G4E11 0.0E+00 0.0E+00 0%
Copper 136402 46E+09 350 20 20 7 26550 33E09 0.0E+00 0.06+00 0% 10950 7.7609 0.0E+00 0.0E+00 o%
L oad . 1.7E+02 48E4+09 3s0 20 30 7 26550 4209 0.0E+00 0.0E+00 o% 10850 1.0E-08 0.06+00 Q.0E+00 o%
Manganese (sof) A3E+0R 4BE+09 350 20 20 70 26550 83609 0.0E+00 0.0E+00 o% 10050 1.9E-08 0.0E+00 0.05+00 o%
Mereury 28E01 ASE+09 3s0 20 30 70 25650 72842 0.0E+00 0.0E4+00 % 10950 1.7E-14 8.8E-05 20E07 1%
Nickel £.6E+00 ASE+09 350 20 20 70 26550 1.4E10 0.0E+00 Q.0E+00 o% 10950 33E410 0Q0E+00 0.0E+00 o%
11E+00 48E+09 B0 20 2 70 26550 29E-11 0.0E+00 0.0E+00 % 10950 S.7E1 0.0E+00 0.0E+00 0%
; B1E0t 46E+09 &0 20 k] 70 25550 1.3811 0.0E+00 0.0E+00 o% 10950 A0E11 Q.O0E+00 0.0E+00 0%
Wanadurm 7.9E+00 48E+00 30 20 » 70 25550 20E10 Q.0E+00 0.0E+00 ox 10950 4710 Q.0E+00 0.0E+00 o
! 11E403 46E+09 80 20 30 7 25850 27E08 0.0E+00 Q.0E+00 % 10950 Q3E-08 Q.0E+00 0.0E+00 %
‘h4’-DDD 6.4E-02 ACE+09 350 2 3 70 26550 1.6E-12 0.0E+00 Q.0E+00 o% 10050 38612 0.0E+00 0.0E+00 o%
p.4"-D0E ASEHN AGE+09 350 20 20 70 25550 8.8E-12 0.0E+00 0.0E+00 o% 10950 11 0.0£+00 0.0E+00 %
h4'-DOT 1.58-01 AGE+00 450 2 % 70 26550 A8E92 A4E-01 1.3E-12 % 10950 8.8E-12 0.0E+00 0.0E+00 %
fnthracene 21E-01 46E+09 350 2 »® 70 26650 52612 0.0E+00 0.0E+00 [ 3 10850 1281 0.0E+00 0.0E+00 o%
Benzo(a)anthracens 28E-0 AGE+09 50 20 R T 28850 74E42 81E-01 43E12 1% 10950 1.6E.41 0.0E400 0.0E+00 o%
Benzo(a)pyrene 27E-0 46E+09 350 20 2 70 25850 88E12 81E400 A4E1 % 10950 1.6E-11 0.0E400 Q.0E+00 %
Benzo(b)fiuoranthens 29E-01 ABE+09 a0 20 k] 70 26550 78612 81E01 48E-12 1% 10950 1.TEAY 0.0E+00 0.0E+00 0%
Benzo(gh.)perylene 28E-0 48E+09 350 20 £ 70 25550 B.4E-12 0.0E+00 0.0E+00 2.3 10950 1.5E1¢ 0.0E+00 0.0E+00 o%
Carbazole 1.7E-01 A6E+09 350 20 » 7 26650 43E-12 0.0E+00 0.0E+00 % 10950 1.0B-14 0.0E+00 0.0E+00 o%
Cheysens 28E-01 46E+09 350 20 % 70 26650 T4E12 &1E0 49E-14 o% 10050 17EN 0.0E+00 QOE+00 0%
Heptachior epoxide 89E0 46E+09 250 20 ¥ 70 25550 1.8E-13 21E+00 1.6E12 % 10950 A9E13 0.0E+00 0.0E+00 %
ndeno(1,2,3-cd)pyrens 28E-01 46E+09 as0 20 X 7 25550 84E12 84E-0t A9E12 1% 10950 1.6511 Q.0E+00 0.0E+00 %
Phenanthrene 28E01 46E+09 380 20 % 70 25550 7.2E42 0.0£+00 0.0E+00 % 10850 17611 0.0E+00 0.0E+00 0%
hipha-Chiordane A8E02 46£+09 350 20 0 7 25560 9.7€43 1.3E400 1.2642 o% 10050 236412 0.0E+00 0.0E+00 0%
bamma-Chiordane 1.3E02 46E+09 350 20 % 70 25550 33613 1.3E+00 42813 % 10950 77843 0.0E+00 0.0E+00 %
FOTAC R e YT - T.5EU5

SURFACE SOIL PARTICULATE INHALATION EXPOSURE ASSESSMENT
OPERABLE UNIT NO, 7 (SITE 28)

REMEDIAL INVESTIGATION CTO-0231

MCB CAMP LEJEUNE, NORTH CAROLINA

CURRENT RESIDENTIAL ADULT

Intake from the inhalation of parBcutates s calctdated as folows:

Intake (mg/kg-day) = (C * EF * ED * IR * 1/PEF)/(BW * ATc or ATne * DY)

Risk = intake * CSF or/RD
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SUBSURFACE SOI. INGESTh. v EXPOSURE ASSESSMENT

ORERABLE UNIT NO. 7 (SITE 28)
REMEDIAL INVESTIGATION CTO-0231
MCB CAMP LEJEUNE, NORTH CAROLINA
FUTURE RESIDENTIAL ADULT

intake from ingestion of soll Is caiculated as follows:

intake (mg/kg-day) = C * CF* EF * ED * IR/BW * ATc or ATne * DY

Risk = Intake * CSF or RID

Whers: INPUTS
C = contaminant concentration in soll (mg/kg) SPECIFIC
CF = conversion for kg to mg 1E-08
EF = ackit exposure frequency (daysiyr) 350
ED = adult exposire duration {yr) 30
IR = adult sof ingestion rate (mg/day) 100
BW = adult body weight (kg) 70
ATc = averaging time for carcinogen (1) 70
ATne = averaging tme for r inogen () %
DY = days per yeur (days/yew) 88
CSF = cancer slops factor (ma/kg-day)-1 specific
RID = reference dose (Mmg/kg-day) specific
Note: Inputs are scenario and sits specific
TR RGN | EXposure | EXposure | Converbion | — Tigeston | Body | Tart Tope T o Fereont Vorags Noneare Retoroncs | HorChenogenc g
{mgke) Frequency | Duration Factor Rate Weight Carc Time Dose Factor Risk Carcinogenic Noncare Time Dose Dose Risk Norkarcinogenic
(days/yr) oM (kg/mg) (mg/day} kg) (days) (malkg/day) | (mamkg/day)-1 Adurt Risk (days) (ma/g/day) (makg/day) Adutt Pisk
Aduit Adult Adutt Adult Aduit Adult Adult Adult
THETIS o T ] AEE 00 L TOETT GOETOT | GUET00 T %0 TAEDZ =—T0EF00 TIE0Z %)
126401 30 [ 1E-08 100 7 25550 Q9E08 0.0E+00 0.0E+00 0% 10960 1.6E05 4.0E04 40602 24%
T.9E+00 280 % 1E-08 100 7 25550 46E08 1.6E400 81E-08 1% 10950 14E08 20804 AeE02 22%
7.8E+01 250 L 1606 100 7 25550 46605 0.0E+00 0.0E400 0% 10950 19E-04 7.0E-02 1.5E03 1%
1.4E-01 360 2 1E-08 100 7 25550 84E08 43E+00 26607 23 10950 20607 E.0E03 A9E0S o%
226400 %0 20 1E-08 100 7 25650 1.96-08 0.0E+00 0.0E4+00 o% 10950 4.4E-08 1.0E-03 &4E-08 %
34E+01 350 % 1€-08 100 70 26550 20605 0.0E+00 Q.0E+00 o% 10950 ATEOS 1.0E400 4ATEOS o%
276400 350 % 1E08 100 70 26550 1.66-08 0.0E400 Q.0E+00 o% 10950 a7E08 @0E02 S1E08 [
80E402 3%0 % 1E08 100 70 288850 62604 0.06400 Q0E+00 .3 10950 12603 a7E02 33602 20%
1.7E+03 260 ) 1E-08 100 7 28550 1.0E03 0.08400 Q0E+00 o% 10950 24E-03 0.0E+00 Q0E+00 o%
126408 %0 2 1E-08 100 7 25550 7.0E04 Q.0E+00 QOE+00 o% 10950 1.6E-03 1.4E-01 12602 ™
23801 a0 2 1E08 100 k) 25650 1.3607 0.0E+00 Q.0E+00 o% 10950 31E07 30504 1.0803 1%
23E+01 350 (Y 1E-08 100 70 25550 1.4E05 0.0E+00 Q.0E+00 o% 10850 32608 20E02 1.66-03 1%
2BE+400 350 £ 1E08 100 7 28550 1.5E08 0.0E+00 Q.0E+00 o% 10950 A4E08 E0E03 69E-04 o%
24E+01 350 2 1E-08 100 7 26650 1.4E05 0.0E+00 Q0E+00 % 10950 A4E05 70600 48603 23
43E+03 350 2 1E-08 100 70 25660 25603 0.0E400 0.06+00 0% 10060 59603 A0E-01 20602 12%
L9E02 350 % 1E-08 100 b 26550 52608 0.0E+00 Q.0E400 o% 10950 1.2807 40502 3.0E08 o
88E08 350 20 1E08 100 n 25580 82£07 24E01 1.2807 1% 10950 1.2£08 0.0E+00 QOE+0D o%
| 1,.6E400 350 () 1E-08 100 n 25550 Q.4E07 A4E01 azgor 2% 10950 22608 0.0E+00 0.0E+00 ox
1.2601 350 20 1E08 100 7 25550 69E-08 MME0 29E.08 o% 10950 1.6E:07 8.0E-04 22604 o%
58E-01 350 (] 1E-08 100 70 25550 A4E-07 7.9E01 25E07 2% 10950 8.0E07 0.0E+00 Q.0E+00 o%
SeE01 250 20 1E-08 100 70 26550 a3807 7.3E+00 24E08 16% 10850 77607 Q.0E+00 0.0E+00 o%
6.26:01 350 £ 1E-08 100 7 26550 36807 T3E01 26£07 % 10850 8.4E07 0.0E+00 0.0E+00 o%
‘44801 %0 0 1E-06 100 70 25850 26E07 0.0E+00 ‘0.0E+00 % 10950 S1E07 A0ER 20605 0%
BAE-01 350 [ 1E-08 100 70 26550 A1EO7 7.3E02 23E-08 0% 10950 TIE 0.0E+00 0.0E+00 o%
ABE01 350 L] 1E-08 100 70 25550 28E07 14802 A9E-09 [ 3 10950 &5EQ7 20802 23608 o%
87E01 350 30 1E-08 100 7 25650 A4E07 7.9E00 25E09 0% 10950 2.9E07 0.06+00 0.0E+00 0%
28E01 350 3 1E-08 100 70 25650 1.7E07 7.3E+00 1.26-08 % 10960 A9E07 0.0E+00 0.0E+00 0%
28E01 250 2 1E-08 100 1) 25550 1.6E-07 Q.0E+00 0.0E+00 o% 10950 AgEQT 4,0€02 9.6E-08 0%
43201 350 % 1E-08 100 70 25560 26E07 TIE0 1.9E07 1% 10950 S0E07 Q0E+00 0.0E+00 %
N A4EC 350 20 1E-08 100 7 25550 20807 0.0E+00 0.0E+00 o% 10950 ATEOT A0E-02 1.26-08 0%
/ 84E01 350 20 1E-08 100 70 26650 38607 0.0E+00 0.0E+00 o 10950 28E07 A0E-02 29E05 3
| 12602 350 2 1E-08 100 70 25550 88E-09 1.3E400 8.8E-09 o% 10950 1.6E-08 &0E-05 26E-04 o%
87603 250 ) 1E-08 100 70 25560 29E-09 1.3E400 5.1E-09 0% 10950 9.26-09 QOE-05 1.5E-04 0%
1.3ED5 " 7EDT
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SUBSURFACE SOIL DEAMAL v NTACT EXPOSURE ASSEISMENT

OPERABLE UNIT NO. 7 (SITE 28)
REMEDIAL INVESTIGATION CTO-0231
MCB CAMPAEJEUNE, NORTH CAROLINA
FUTURE RESIDENTIAL ADULT

Dermal contact with soll Is calculated as follows:

Intake (makg-day) = C#CF*SA*AF ¢ Aby 4 EF * ED/BW * ATc or ATne * OV

Risk = fritake * CSF or /RID
Where:

€ = contaminant concentration in so (mg/ke)

CF = conversion factor (kg/mg)

© SA = addt xposed skin surface area (cm2)
AF = 30l to skin acherence factor (mg/cm2)
Abs = fraction absorbed (Lnitess)
EF = adult xposure frequency (events/yr)
ED = adult exposure duration (years)
BW = adult body weight (ka)
ATe = averaging time for carcinogen ()
ATrc = averaging tme for noncarcinogen ()
OY = day per year (dayhr)
CSF = cancer siope factor {mg/kg-day)t
RID = refetence dote (mg/kg-day)

Note: Inputs are scenario and site specific

INPUTS

TP e S AN AR | COTVATHON | SUNTIC [HOTaTsIRs | FIAe0on | EXpORNs | EXpOTUIa | 000y | THE 3 FATaOT AT | DOME AGURL | NOTRECTRgeNie [ PaTeem ]

{mg/kg) Factor Area Factor |Absorbed] Frequency | Duration | Welght] Care Time Dose Slope Risk Noncarc Tkme Dose Reference Risk . Noncarciogenic|

(kgimg) | (em2) | (mgfemay| (%) (sventsiyr) | (yms) (kg) (days) (mg/kg/day) Factor Aduit Risk "(days) (mg/kg/day) Dose Adutt Risk .
Adutt Adut Adut | Adut Adult %-1 Adult Adut (mgkgday) Adutt

Frran TEERR | TETE 16800 T G007 o R T A A B S I GOEF00 T Y00 —BER | Z0E01 TEDS [
Retsmony 1.26401 1€08 | 5600 1 000t 350 %0 70 265850 40E07 0.0E+00 QOE+00 % 10950 9.3607 80605 12602 %%
Reserio 79E+00 1E08 | 5000 1 0.001 350 2 70 26850 27607 8.8E+00 24608 20% 10050 8307 &.0E-08 1.06:02 21%
Barkun THE401 1608 | 8800 1 0.001 350 2 70 25650 27608 0.0E400 0.0E+00 o% 10950 82608 1.4E02 K4E04 %
BerySum 1.4E01 1E08 | 5500 1 0,001 350 2 7 25550 49608 216401 14807 1% 10950 1.1E08 1.0E03 1.4E05 %
Eadmium (sof) a2E+00 1E08 | 5800 1 0.001 250 E 70 24550 14E07 0.0E+00 0.0E+00 o% 10950 26507 20604 1,3E03 %
Cheomium 34E401 1E06 | 5800 1 0.001 as0 £ 70 25550 1.26.:08 G.0E+00 0.06+00 % 10950 27E08 20601 14505 %
Eobatt 27E+00 1608 | 5800 1 0.001 aso 20 70 25550 9.2£-00 0.0E+00 0.0E+00 o% 10850 21E07 12602 1.8E05 o%
Bopper a9E+02 1608 | 500 1 0,001 350 0 7 25550 30508 0.0E+00 0.0E4+00 o% 10950 7.0E05 74E03 Q.EE03 19%
Losd 1.7E+03 108 | 6800 1 0.001 250 ) 70 25850 58E05 '0.0E+00 0.0E+00 o% 10950 1.4E-04 0.0E+00 0.0E+00 %
Manganese (sof) 126408 1608 | 800 1 0.001 250 2 70 28550 4.0E05 0.0E400 Q.0E+00 o% 10950 9.4E05 26E02 34E03 ™
Weroury 23801 1E08 | 6800 1 0.001 350 0 70 25550 7.8E09 0.06+00 G.0E+00 o% 10950 1.8E-08 S0E0S A0E-04 1%
Nigkel 23E401 1E08 | 8600 1 0.001 360 2 70 26850 7.9E07 0.0E400 ©.0E+00 o% 10960 1,8E06 40E0 A6E04 1%
ver 28E400 1608 | 8800 1 0.001 350 0 7 28550 8.5E-08 0.0E4+00 0.0E+00 o% 10960 20607 1.0E03 20604 o%
Zacadiun 24E+01 1508 | 8800 1 0.001 350 0 70 25550 83807 Q.0E+00 0.0E+00 o% 10850 1.9€-08 1.4E08 14603 %
e 43E+03 tE08 | 5800 1 0,001 360 2 70 28650 1.6604 0.0E400 0.0E+00 o% 10050 A4E04 80E-02 S7E03 12%
2Methyinaphithelens 29E02 1608 | 6800 1 0.01 360 0 70 26550 3.0E-08 0.0E400 C.0E4+00 % 10950 7.4E08 2.0E-02 ABE08 o%
14-00D A8ED1 1608 | 8800 1 001 380 2 70 26550 30507 48E01 14E07 2% 10950 7.0E07 0.0E+00 0.0E400 o
24.DOE 1.8£400 1608 | 6800 | - ¢ 0.0t %0 I 70 25550 54E07 €.8E01 A7EC? % 10950 1,308 0.0E+00 0.06+00 3
14007 12601 1E08 | 5200 1 001 350 2 7 26550 40808 _ 88E01 27608 % 10950 23608 25604 ATE04 1%
enzo(s)antracens 5.8E01 1E08 | 6200 1 601 a0 2 7 25550 20607 1.5E+00 20607 4% 10850 48E07 Q0E+00 0.0E+00 o%
Jenzo(a)pyrene 5.6E01 1608 | 5800 1 001 350 2 70 26550 1,967 1.6E+01 28608 8% 10950 A5E07 0.0E+00 0.0E+00 o%
3enzo(d)fucranthens &2€01 1E08 | 8800 1 001 350 % 70 25550 21607 1.5E400 JE0? 4% 10950 4$E07 0.0E+00 0.0E+00 o%
3enzo(g.h)peryiens 44E01 1508 | 6800 1 001 350 2 70 26560 15607 Q.0E+00 0.08+00 o 10950 A5EC7 1.5E02 24E05 o%
3enzo(K)keseanthene B4E01 108" | 5800 1 0.01 350 %0 7 28580 18507 1.5E01 27608 o% 10050 43607 0.0E+00 0.0E+00 o%
Sis(24thyhwsydphthalate A8E01 1608 | 5800 1 0.01 350 2 7 26850 1.6E07 28E-02 4E-09 o% 10050 28E07 1,002 AE05 %
Strysene S.7E0 1E08 | 8800 1 0.01 350 20 70 25550 20E07 1,502 25609 0% 10950 46E07 0.0E+00 0.0E+00 %
Obenz(ah)arthracene 28E01 1£08 | 8800 1 001 350 2 70 26550 9.6E-08 1.5E+01 1,4E08 17% 10950 226407 0.0E+00 0.0E+00 o%
uorene 28E01 1E08 | 5800 1 oot 350 0 7 25550 9.66-08 0.0E+00 0.0E+00 % 10850 226407 20602 14E05 o%
ndeno(1,2,3<dipyrens 42601 1608 | 8800 1 0.0t 350 2 70 26560 1,6E07 1.6E+00 22607 % 10950 28E07 0.0E+00 0.0E+00 %
aphthalens A4E01 1E08 | 5800 1 00t 350 20 70 25550 1,2607 0.0E+00 0.0E400 o 10950 27607 20502 1.4E05 %
dhenartheene 84E-01 1E08 | 5800 1 0.0t 350 2 70 26650 22607 0.0E4+00 0.0E+00 o% 10950 6.4E07 16662 24605 o%
vpha-Chiordane 1.2602 1E08 | 5800 1 001 350 2 70 26660 35609 266400 1,008 o% 10950 9.26-09 20608 A1E04 1%
jamma Chiordane 8.7E-03 1E08 | 8300 1 0.01 250 2 70 26550 2.38-09 26E400 59609 % 10950 5.3E-09 20608 1.8E04 o%
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SUBSURFACE SOIL PARTIL..
OPERABLE UNIT NO. 7 (SITE 28)

INHALATION EXPOSURE ASSESSMENT

REMEDIAL INVESTIGATION CTO-0231
MCB CAMP LEJEUNE, NORTH CAROLINA

FUTURE RESIDENTIAL ADULT

intake from the inhalation of particulates ts caicudated as follows:

frtaks (mo/kg-day) = (G * EF * ED * 1R * 1/PEF(BW * ATc or ATnc ¢ DY)

Risk = Intake * CSF or /RID

Where: INPUTS
C = contaminant concentration in solt (ma/kg) Specific
CSF = carcinogenic siope factor Specific
RID = reforence dose for noncarcinogen Specific
1R = inhalation rate (m3) 20
EF = achit exposire frequency {days) 350
ED = adkit expomurs duration (years) 0
BW = adutt body weight (kg) 70
ATc = averaging tme for carcinogen {yr) 70
ATne = sveraging tme for nonoarcinogen (yr) 20
DY = day per yeer (day/yr) ol
PEF = particulats smission factor (md/kg) 4.83E+09
Note: inputs are scenario and site specific
Fore COTEITRION ] PATTCUNG | EXBOtTs - TANWANoN ] - EXRORaTs | 500y o N Ty v 1 T FVeTage TRTSTATRS ] NOMOACTOuae | Paream
‘E Carcinog Freay Rate Duration Weight Carc Time Dose Factor Risk Conctribution Noncare Time Dose Dose Risk Noncareinogenic
: (mg/kg) m (everishyr) | (mW¥day) (yrs) ka) (days) (mgig/dey) | (mg/kg-dey)-1 i:k (deayz) (ma/kg/day) (ma/kg-day} Risk
¢ i
FTCTan TBEF 03 c"ﬁ?‘;—w 529 i ) 70 650 v “—DOEF 00 “DUETO0 T TGRS AEED7 =GOET 0 TOEF 0 [
Rrimony 126401 46E+09 350 20 0 n 25550 A.0E-10 0Q.0E400 Q.0E400 o 10950 7.0E-10 Q.0E+00 0.0E+00 0%
Prsenic 7.9€+00 46E+09 380 20 0 70 25560 20E-10 1.5E+01 A.0E-09 4% 10950 A7E10 0.0E+00 0.0E+00 0%
Barum 7.8E+01 ACE+08 350 20 0 70 26550 20E-09 0.0E+00 0.0€+00 o% 10950 48E09 1.4E-04 2608 100%
Beryfhum 1.4E-01 48E+08 30 20 0 70 25550 3.6E-12 8.4E+00 ASEA1 1% 10950 85812 0.0E+00 Q.0E+00 0%
Cadmium (sof) A2E+00 46E+09 350 20 20 70 25550 8.1E-11 0.06400 0.0E+00 % 10950 1.0€-10 0.0E+00 0.0E+00 %
Ehrornium J4E+O1 ABE+09 30 0 0 70 28550 8.7E-10 0.0E+00 Q0E+00 0% 10950 20809 Q.0E+00 0.0E+00 %
Fobalt 276400 46E+09 350 2 30 0 26650 8.8E-11 Q.0E+00 0.0E4+00 o% 10950 1.6E-10 0.0E+00 0.0E4+00 %
Fopper ' 896402 4SE+09 350 20 30 70 25550 . 22£-08 0.0E400 0.0E+00 0% 10950 5.2E-08 0.0E+00 0.0E+00 0%
Lead 1LTE+0 4GE+09 350 20 £ 70 25650 4,4E-08 0.0E+00 Q.0E+00 % 10950 1.0807 Q.0E+00 0.0E+00 0%
Manganese (soll) 128403 48E+09 as0 20 30 70 25550 Q.0E-08 0.0E400 0.0E+00 % 10950 7.0E-08 0.0E+00 Q.0E+00 o%
Mercury 23601 46E+09 350 20 3 70 25550 G.8E-12 0,0£+00 0.0E+00 % 10950 1.3611 2eE05 1.6E07 %
Nic