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This appendix contains materials that support the characterization of the WRF

expansion site presented in Chapter II. The materials are presented in the following

order:
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2. Figures
Figure D-1:  Uranium 238 Decay Chain

Figure D-2:  Thorium 232 Decay Chain

3. Tag Maps
Metals Detected in Soils
Dioxins and Furans in Soils

Perchlorate and Detected Pesticides in Soils

Measured Radionuclides in Soils

Chemicals Detected in Ground Water

Fourteen Chemicals Significant in the Risk Assessment

4. Bubble Plots
One plot for each of the 67 chemicals detected in the soil samples collected at the
WREF expansion site in May 2001

5. Statistical Analyses
Explanatory text followed by three pages of output generated by the JMP

statistical software for each of the 67 chemicals detected in the soil samples collected at
the WRF expansion site in May 2001

1. Electronic version (Excel file) of the chemical data base described in Section B of
Chapter II of the report. This CD also contains a similar Excel file for the
background data described in Appendix E.

2. Electronic copies (PDF) of analytical data sheets
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TABLE D-1
Analytical Parameters by Medium and Method

Sample Medium
Parameters Soil |  Ground Water Method Number
Volatile Organic Compounds
1,1,1-Trichloroethane X X 8260B
1,1,2,2-Tetrachloroethane X X 8260B
1,1,2-Trichloroethane X X 8260B
1,1-Dichloroethane X X 8260B
1,1-Dichloroethene X X 8260B
1,2-Dichloroethane X X 8260B
1,2-Dichloropropane X X 8260B
2-Butanone X X 8260B
2-Hexanone X X 8260B
4-Methyl-2-pentanone X X 8260B
Acetone X X 8260B
Benzene X X 8260B
Bromodichloromethane X X 8260B
Bromoform X X 8260B
Bromomethane X X 8260B
Carbon disulfide X X 8260B
Carbon tetrachloride X X 8260B
Chlorobenzene X X 8260B
[Chloroethane X X 8260B
[[Chioroform X X 8260B
[[Chioromethane X X 8260B
cis-1,2-Dichloroethene X X 8260B
cis-1,3-Dichloropropene X X 8260B
Dibromochloromethane X X 8260B
Ethylbenzene X X 8260B
Methylene chloride X X 8260B
Styrene X X 8260B
Tetrachloroethene X X 8260B
Toluene X X 8260B
trans-1,2-Dichloroethene X X 8260B
trans-1,3-Dichloropropene X X 8260B
Trichloroethene X X 8260B
Trichlorofluoromethane X X 8260B
Vinyl acetate X X 8260B
Vinyl chloride X X 8260B
Xylenes (total) X X 8260B
Semivolatile Organic Compounds
1,2,4-Trichlorobenzene X X 8270C
1,2-Dichlorobenzene X X 8270C
1,3-Dichlorobenzene X X 8270C
1,4-Dichlorobenzene X X 8270C
2,2'-oxybis(1-Chloropropane) X X 8270C
2.4,5-Trichlorophenol X X 8270C
2,4,6-Trichlorophenol X X 8270C
2.4-Dichlorophenol X X 8270C
2,4-Dimethylphenol X X 8270C
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TABLE D-1
Analytical Parameters by Medium and Method
Sample Medium
Parameters Soil Ground Water Method Number
2,4-Dinitrophenol X X 8270C
2,4-Dinitrotoluene X X 8270C
2,6-Dinitrotoluene X X 8270C
2-Chloronaphthalene X X 8270C
2-Chlorophenol X X 8270C
2-Methylnaphthalene X X 8270C
2-Methylphenol X X 8270C
2-Nitroaniline X X 8270C
2-Nitrophenol X X 8270C
3,3'-Dichlorobenzidine X X 8270C
3-Nitroaniline X X 8270C
4,6-Dinitro-2-methylphenol X X 8270C
4-Bromophenyl phenyl ether X X 8270C
4-Chloro-3-methylphenol X X 8270C
4-Chloroaniline X X 8270C
4-Chloropheny! phenyl ether X X 8270C
4-Methylphenol X X 8270C
4-Nitroaniline X X 8270C
4-Nitrophenol X X 8270C
Acenaphthene X X 8270C
Acenaphthylene X X 8270C
Anthracene X X 8270C
Benzo(a)anthracene X X 8270C
Benzo(a)pyrene X X 8270C
Benzo(b)fluoranthene X X 8270C
Benzo(ghi)perylene X X 8270C
Benzo(k)fluoranthene X X 8270C
bis(2-Chloroethoxy)methane X X 8270C
bis(2-Chloroethyl) ether X X 8270C
llbis(2-Ethylhexyl)phthalate X X 8270C
[IButyl benzyl phthalate X X 8270C
[[Carbazole X X 8270C
Chrysene X X 8270C
Dibenzo(a,h)anthracene X X 8270C
Dibenzofuran X X 8270C
Diethyl phthalate X X 8270C
Dimethyl phthalate X X 8270C
Di-n-butyl phthalate X X 8270C
Di-n-octyl phthalate X X 8270C
Fluoranthene X X 8270C
Fluorene X X 8270C
Hexachlorobenzene X X 8270C
Hexachlorobutadiene X X 8270C
Hexachlorocyclopentadiene X X 8270C
Hexachloroethane X X 8270C
Indeno(1,2,3-cd)pyrene X X 8270C
Isophorone X X 8270C
[Naphthalene X X 8270C

D.1-2 ENVIRON



TABLE D-1
Analytical Parameters by Medium and Method
Sample Medium
Parameters Soil Ground Water Method Number
Nitrobenzene X X 8270C
IN-Nitrosodi-n-propylamine X X 8270C
IN-Nitrosodiphenylamine X X 8270C
Pentachlorophenol X X 8270C
Phenanthrene X X 8270C
Phenol X X 8270C
Pyrene X X 8270C
Organochlorine Pesticides
4,4'-DDD X X 8081A
4.4'-DDE X X 8081A
4.4'-DDT X X 8081A
Aldrin X X 8081A
lalpha-BHC X X 8081A
[lalpha-Chlordane X X 8081A
beta-BHC X X 8081A
delta-BHC X X 8081A
Dieldrin X X 8081A
Endosulfan 1 X X 8081A
Endosulfan 11 X X 8081A
Endosulfan sulfate X X 8081A
Endrin X X 8081A
Endrin aldehyde X X 8081A
Endrin ketone X X 8081A
gamma-BHC X X 8081A
gamma-Chlordane X X 8081A
Heptachlor X X 8081A
Heptachlor epoxide X X 8081A
Methoxychlor X X 8081A
Toxaphene X X 8081A
Organophosphorus Pesticides
[Azinphos-methyl X X 8141A
[Bolstar X X 8141A
[Chlorpyrifos X X 8141A
Coumaphos X X 8141A
Demeton (total) X X 8§141A
Diazinon X X 8141A
Dichlorvos X X 8141A
Dimethoate X X 8141A
Disulfoton X X 8141A
Ethoprop X X 8141A
Ethyl parathion X X 8141A
Famphur X X 8141A
Fensulfothion X X 8141A
Fenthion X X 8141A
Malathion X X 8141A
Merphos X X 8141A
Methyl parathion X X 8141A
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TABLE D-1
Analytical Parameters by Medium and Method

Sample Medium
Parameters Soil Ground Water Method Number
Mevinphos X X 8141A
INaled X X 8141A
0,0,0-Triethylphosphorothioate X X 8141A
Phorate X X S141A
Ronnel X X 8141A
Sulfotepp X X 8141A
Tetrachlorvinphos X X 8141A
Thionazin X X 8141A
Tokuthion X X 8141A
Trichloronate X X 8141A
Polychlorinated Biphenyls
Aroclor 1016 X X 8082
Aroclor 1221 X X 8082
Aroclor 1232 X X 8082
Aroclor 1242 X X 8082
Aroclor 1248 X X 8082
Aroclor 1254 X X 8082
Aroclor 1260 X X 8082
Dioxins/Furans
1,2,3,4,6,7,8-HpCDD X X 8290
1,2.3,4,6,7,8-HpCDF X X 8290
1,2,3,4,7,8,9-HpCDF X X 8290
1,2,3,4,7,8-HxCDD X X 8290
1,2,3,4,7,8-HxCDF X X 8290
1,2,3,6,7,8-HxCDD X X 8290
1,2,3,6,7,8-HxCDF X X 8290
1,2,3,7,8,9-HxCDD X X 8290
1,2,3,7,8,9-HxCDF X X 8290
1,2,3,7,8-PeCDD X X 8290
1,2,3,7,8-PeCDF X X 8290
2,3,4,6,7,8-HxCDF X X 8290
2,3,4,7,8-PeCDF X X 8290
2,3,7,8-TCDD X X 8290
2,3,7,8-TCDF X X 8290
OCDD X X 8290
{[OCDF X X 8290
Other
Perchlorate X X 314
Asbestos X PLM+D230*
Total Cyanide X X 9010A
Metals
Aluminum X X 6010B
Tron X X 6010B
Zinc X X 6010B
Antimony X X 6020
Arsenic X X 6020
Barium X X 6020
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TABLE D-1
Analytical Parameters by Medium and Method

Sample Medium
Parameters Soil Ground Water Method Number
Beryllium X X 6020
Cadmium X X 6020
lChromium (total) X X 6020
[[Cobalt X X 6020
Copper X X 6020
Lead X X 6020
Magnesium X X 6020
Manganese X X 6020
Molybdenum X X 6020
Nickel X X 6020
Selenium X X 6020
Silver X X 6020
Thallium X X 6020
Thorium X X 6020
Titanium X X 6020
Vanadium X X 6020
Chromium (hexavalent) X X 7196A
Mercury X 7470A
Mercury X T471A
[Radionuclides
Uranium 238 X X NS-3050 MOD
Thorium 234 X X 300 MOD
Uranium 233/234 X X NS-3050 MOD
Thorium 230 X X NS-3004 MOD
Radium 226 X X SW-846 9315
Lead 214 X X 300 MOD
Bismuth 214 X X 300 MOD
Iead 210 X X 300 MOD
Thorium 232 X X NS-3004 MOD
Radium 228 X X 9320 MOD
Radium 228 X X SW846 9320
Actinium 228 X X 300 MOD
Thorium 228 X X NS-3004 MOD
Radium 224 X X 300 MOD
Lead 212 X X 300 MOD
Bismuth 212 X X 300 MOD
Thallium 208 X X 300 MOD
Potassium 40 X X 300 MOD
[Uranium 235/236 X X NS-3050 MOD
Cesium 137 X 300 MOD
[Physical/Chemical Indicators
CEC X 9081
Total Organic Carbon X 9060
Dry Bulk Density X ASTM D1188
Bulk Density X ASTM D3550
Percent Moisture X 160.3 MOD
Grain Size X ASTM D422
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TABLE D-1

Analytical Parameters by Medium and Method

Sample Medium

Parameters Soil Ground Water Method Number
Conductivity X 120.1
Hardness, Total X 130.2
ipH (liquid) X 150.1
Total Dissolved Solids X 160.1
Turbidity X 180.1
Chloride X 300.0A
Fluoride X 300.0A
Nitrate X 300.0A
Phosphate as P, Ortho X 300.0A
Sulfate X 300.0A
Calcium X 6010B
Magnesium X 6010B
[Potassium X 6010B
Sodium X 6010B
Total Alkalinity X 310.1
Ferrous Fe X Hach Kit
[Note:

* - ENVIRON had contracted with the laboratory to analyze the soil samples for asbestos using transmission electron

microscopy (TEM). The laboratory, however, analyzed the soil samples using a polarized light microscopy (PLM) method.
All of the samples were non-detect using this method. To corroborate these results, NDEP requested that ENVIRON collect]
additional asbestos data and perform a more refined analysis, as discussed in Section I1.B.3.
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TABLE D-5
Comparison of Detected Ground Water Concentrations with Regulatory Levels
Region 9
Detected Ground Water Concentration Freshwater| Tap Water
(ug/L for chemicals; pC/L for radionuclides) AWQC* PRG Other
Chemical PC-2 PC4 PC-56 __PC-56 (DUP) _ PC-58 B2-8 B2-14 MCL (ug/L) (ug/L) (ug/L)
Volatile Organic Comp d:
Acetone 3 <2.6 <26 <2.6 2.7 2.8 610
Carbon tetrachloride <0.65 1.6 <0.65 <0.65 1.1 <0.65 5 0.17
Chloroform 19 150 <0.24 <024 130 93 80° 6.2
Tetrachloroethene <0.36 < 0.36 <0.36 <0.36 1 33 5 0.66
Toluene <0.54 <0.54 <0.54 <0.54 <0.54 0.72 1000 720
bis(2-Ethylhexyl)phthalate <13 <13 2.7 <13 <13 <13 <13 4.8
Metals
Aluminum 82600 664 547 58.2 5370 844 408 87° 36000 50-200°
Arsenic 108 55.9 773 77.2 142 <022 86.3 10 150 0.045
Barium 22.1 30.2 22 41.2 1150 <20 12.1 2000 2600
Beryllium <0.10 <0.10 <0.10 <0.10 5.1 <0.10 <0.10 4 73
Cadmium 3.1 2.1 0.53 0.5 3.5 <0.12 1.1 5 57° 18
Chromium (hexavalent) <45 97.3 <45 <45 723 66 82.3 1] 110
Chromium (total) 41.5 77.2 0.79 0.92 85 0.73 60.2 100 2733¢ 55000
Cobalt 0.37 0.02 0.13 0.14 0.05 0.03 0.03 730
Copper <195 <19.5 <19.5 <19.5 71.9 <195 <19.5 386° 1500 | 10004, 13009
Iron 68500 546 154 136 4430 769 99.9 1000 11000 300°
lLead 0.6 0.52 <043 <043 37 <043 <043 129° 158
{Magnesium 570000 363000 265000 292000 361000 303000 310000
Manganese 14.4 9.6 629 648 1130 0.34 6.1 880 50°
[Molybdenum 324 573 87.2 83.4 581 <20 292 180
INickel 224 19.4 29.2 30.6 63.6 <20 243 2160° 730"
Selenium 128 41.3 3 73 122 <040 473 50 5 180
Silver 0.075 0.078 <0.062 <0.062 11 <0.062 0.065 180 100°
Thorium <096 <096 <0.96 <096 24.1 <0.96 <0.96
Titanium 33 27.7 8.7 8.6 1830 1.2 74
Vanadium 253 15.3 438 44.8 158 0.16 29.7 260
Zinc 262 <42 16.6 32 13.5 5.6 <42 4938° 11000 5000
Pesticides
alpha-BHC [ <0020 J <0020 ] 027 [ 024 [ <0020 | <0020 | <0020 ] | [ o011
beta-BHC [ <0020 T <0020 | o1 | 0096 | <0020 | <0020 | <0020 | | [ 0037
Inorganic Compounds
[lPerchiorate 5250 9670 247000 256000 10800 10800 8850 3.6 18’
|[Total Cyanide 2.9 <25 <25 <25 <25 <25 <25 200 5.2 730
[Radionuclide:
|[Lead 210 <190 <170 <220 < 190 <230 <210 260
[[Radium 226 1.61 0.38 <0.27 <0.29 0.32 1.11 0.66 p
Radium 228 4.7 <12 0.77 0.89 <1.] <l1.1 <038 15!
[Thorium 228 1.93 < 0.60 <0.50 <0.42 0.32 <036 <0.52
Thorium 230 7.5 0.93 0.91 0.85 1.12 1.03 0.74
[Thorium 232 2.1 0.15 <0.21 <020 0.14 <032 <0.44
Uranium 234 25.9 8.3 326 33.3 8.7 6.4 3.4
Uranium 235 1.12 0.46 1.04 1.54 0.56 0.42 0.36 20
Uranium 238 18.5 53 22 217 6.1 4.7 6
[Notes:

|A blank space indicates that a value was not identified

a - EPA National Recommended Water Quality Criteria for freshwater aquatic life {(continuous concentration)

b - Total for trihalomethanes

c - when pH is between 6.5 and 9

d - Secondary MCL

e - Adjusted for average site water hardness of 8,186 mg/L

f - PRG for chromium HI

e - EPA action level

h - For nickel soluble salts

i - Cal DHS/Cal EPA and state of Nevada recommended action level; USEPA is currently considering a revised draft refernce dose with a drinking water equivivent of 1 pg/L
j - MCL is for combined radium 226 + 228

k - Proposed MCL - the current MCL for total uranium is 30 pg/L

| - MCL value for adjusted gross alpha which includes the sum of Pb-210, Ra-226, Ra-228, Th-228, Th-230. and Th-232 activities

D.1-17
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