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block via air pathways, surface water pathways and ground water pathways. The potential for
exposure to these migrating contaminants are called cumulative exposures, and they were evaluated
to complete the RRE for Release Block D.

1.3 ORGANIZATION OF THIS RRE REPORT

This RRE report is for Release Block D. Section 2.0 identifies the Release Block D contaminants by
describing the available data and performing the screening with background and Guideline Values.
Section 3.0 identifies exposure scenarios and exposure pathways to complete the exposure
assessment. Section 4.0 is the toxicity assessment. Section 5.0 contains the residual risk evaluation
for both construction workers and site employees, and considers both current exposures and potential
future exposures. This section also evaluates the cumulative health effects of residual risk from
multiple pathways, and discusses uncertainties.
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Figure 2.1. Release Block D map with potential release sites (PRSs) located. Also shows

which sample locations have quantitative (analytical laboratory) chemistry data and which

have qualitative (screening, PETREX tube) chemistry data.
ID of Release ' Constituents
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Table 11.3. Summary Table of All Current Groundwater Contaminants Detected in BVA Production Wells (cont.)

Groundwater contaminants above Maximum BVA G.V. for G.V. for site Carried Rasson
detection limit concentration background construction worker employee through RRE?

RADIONUCLIDES (pCi/L)
Actinium-227 0.335 0.26* 0.26" Yes Conc, > G.V.
Bismuth-210 0.39 Yes No screening values
Plutonium-239/240 2.0 0.125 0.51* 0.51* Yes Conc. > G.V. & Bkgd.
Radium-226 0.4 0.9986 0.54* 0.54* No Cone. < G.V. & Bkgd.
Strontium-85 25 No 1 detect, short 1/2 life
Strontium-90 0.3 0.975 2.9* 2.9* No Conc. < G.V. & Bkgd.
Thorium-228 217 0.779 0.69* 0.69* No Th-232 decay product
Thorium-230 1.89 0.289 4.3 4.3 No Conc. < G.V. > Bkgd.
Thorium-232 0.1 0.69** 0.69** No Conc. < G.V.
Tritium 7200 1485 2200* 2200* Yes Conc. > G.V. & Bkgd.
Uranium-234 8.14 0.792 3.6* e Yes Conc. > G.V. & Bkgd.
Uranium-238 8.25 0.688 2.6* 2.6* Yes Conc. > G.V. & Bkgd.

- Hazard Index for Ingestion + Dermal + Inhalation. (decision made on 0.1 x G.V.)
B Hazard Index for Ingestion only. (decision made on 0.1 x G.V.)

1
2
s Total Risk 10°® for Ingestion + Dermal + Inhalation.
4
L

- Total Risk 10® for Ingestion only.

- Guideline values from Thorium-228 +D.
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Table Il.4. Summary Table of All Future Groundwater Contaminants Assumed to be in Production Wells

Aquifer (cont.)

with Input from the Bedrock

Groundwater contaminants above | Estimated maximum BVA o tor | Q. forsite ::;’:I;‘," £ X
detection limit concentration background ok employee RRE?
Tritium 10427 1485 2200* 2200* Yes Conc > G.V. & Bkgd.
Uranium-233 0.0002 3.6 3.6' No Conc < G.V.
Uranium-234 B.14 0.792 3.6* 3.8* Yes Conc > G.V. & Bkgd.
Uranium-235 0.0036 0.045 3.4 3.4 No Conc < G.V. & Bkgd.
Uranium-235/236 0.0003 3.4 3.4 Yes Conc < G.V.
Uranium-238 8.25 0.688 2.6* 2.6* Yes Conc > G.V. & Bkgd.

= Hazard Index for Ingestion + Dermal + Inhalation. (decision made on 0.1 x G.V.)
A Hazard Index for Ingestion only. (decision made on 0.1 x G.V.)
% Total Risk 10® for Ingestion + Dermal + Inhalation.

‘. Total Risk 10°® for Ingestion only.

’ - Guideline values from Thorium-228+D.
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SOURCE RELEASE SECONDARY EXPOSURE EXPOSURE HUMAN RECEPTOR
MECHANISM SOURCE POINT ROUTE
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Table lIl.8. Site Employee Calculated Constituent Intakes from Groundwater (Current - Increment®) for Release Block D

Constituent Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7 |
(mg/kg-da) Soil VOC | Soil/Dust | Groundwtr. Soil External
unless otherwise noted Inhalation | Inhalation | Ingestion | Ingestion | Radiation
Organics
1,1-Dichioroethene NA NA 1.663E-05 NA NA
1,1,1-Trichloroethane NA NA 1.174E-08 NA NA
1,1,2-Tnchloro-1,2 2-trifluoroethane NA NA 8.513E-05 NA NA
Inorganics
Cadmium NA NA 1.859E-05 NA NA
Copper NA NA 5.791E-03 NA NA
Lead T NA NA 0.000E+00 NA NA
Radionuclides
Actinium-227 (pCl) NA NA 2 094E+03 NA NA
Bismuth-210 (pCi) NA NA 2.438E+03 NA NA
|Plutonium-2398/240 (pCi) NA NA 1.172E+04 NA NA
Tritum (pCl) NA NA 7.650E+06 NA NA
Uranium-234 (pCi) NA NA 4.593E+04 NA NA
Uranium-238 (pCi) NA NA 4. 726E+04 NA NA

* - Incremental groundwater concentrations and resulting intakes obtained by subtracting background from total concentrations.

Intakes due to exposure to total and background concentrations presented in Appendix F.

NA - Not applicable.
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Table IV.3. Current and Future Water Quality Data for BVA

Groum?water Current h!aximurn Future M'aximum s'&:‘::g;’:::;““

Constituent Concentration (mg/L) | Concentration (mg/L) (mg/L)
Alkalinity 335 335
Aluminum 0.0737 0.3495 0.05 to 0.20
Ammonia 0.58 0.58 --
Calcium 126 156
Chloride 133 133 250
Copper 0.593 0.596 1
Dissolved Solids 719 719 500
Fluoride 0.18 0.18 2
Iron 0.78 0.78 0.3
Magnesium 39.6 44 -
Manganese 0.0248 0.0248 0.06
Nitrate 2.55 2.55 10
Nitrate/Nitrite 3 4.9 4.9 10
Nitrite 0.066 0.066 -
Nitrogen 0.62 0.77 -
Organic Carbon | 14 —
Phosphate 0.22 0.37 -—
Potassium 3.8 6
Sodium B82.4 143.2 -
Sulfate 83 11 250
Suspended Solids 8 81.1 -

- - No Secondary Drinking Water Standard available.
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Table V.2. Characterization of Residual Risks at Release Block D - Construction Worker (Groundwater - Current - Incremental)

Pathway 1 | Pathway 2 | Pathway 3 | Pathway 4 | Pathway 5 | Pathway 6 | Pathway 7 | Pathway 8 Construction
Constituent Soil VOC | Soil/Dust | Groundwir. | Shower | Groundwir. Soll External Soil Worker
Inhalation | Inhalation | Ingestion | Inhalation Dermal Ingestion | Radiation Dermal
Non-carcinogens (HQ)
Cadmium NA NA 3.7E-02 NA 1.2E-04 NA NA NA
Copper NA NA otd NA e NA NA NA
1,1-Dichloroethene NA NA 1.8E-06 NA 3.8E-07 NA NA NA
|Lead NA NA P NA e NA NA NA
1,1,1-Trichloroethane NA NA 1.3E-07 % 3.7E-08 NA NA NA
1,1,2-Trichloro-1,2 2-trifluoroethane NA NA sl -y s NA NA NA Total HI=
Total: 3.7E-02 1.2E-04 3.7E-02
Carcinogens (Risk) Toltal Carcinogenic
1.1-Dichloroethene NA NA NA 9.9E-08 NA NA NA NA Risks =
=" ____ Total 9.9E-08 9.9E-08
Radionuclides (Risk)
Actinium-227 (pCi) NA NA 26E-07 NA NA NA NA NA
Bismuth-210 (pCi) NA NA Sae NA NA NA NA NA
Plutonium-239/240 (pCi) NA NA 7 5E-07 NA NA NA NA NA
Tritium (pCi) NA NA 1.1E-07 1.4E-09 5.2E-10 NA NA NA Total
Uranium-234 (pCi) NA NA 4 0E-07 NA NA NA NA NA Radionuclide
Uranium-238 (pCi) NA NA 5.9E-07 NA NA NA NA NA Risks =
Total: 2.1E-06 1.4E-08 5.2E-10 2.1E-06

*** . Toxicity values not available.
NA - Not applicable.
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Table V.4. Characterization of Residual Risks at Release Block D - Site Employee (Soil Pathways - Incremental)

Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7 Site
Constituent Soil VOC Soil/Dust | Groundwir. Soil External Employee
Inhalation | Inhalation | Ingestion | Ingestion | Radiation
Non-carcinogens (HQ)
Acenaphthene NA = NA 1.9E-08 NA
Bismuth NA i NA ‘*‘ NA
Carbazole NA o NA o NA
Copper NA v NA - NA
Dibenzofuran NA - NA Ay NA
Fluorene NA i NA 8.0E-05 NA
Naphthalene NA "ol NA 1.8E-08 NA
Phenanthrene NA o NA i NA Total Soil HI =
Total: B8.0E-05 8.0E-05 °
Carcinogens (Risk)
Benzo(a)anthracene NA b NA 5.5E-06 NA
Benzo(a)pyrene NA b NA 4.5E-05 NA
Benzo(b)fluoranthene NA - NA 7.5E-06 NA
Benzo(g,h,i)perylene NA oue NA oo NA Total
Dibenz(a,h)anthracene NA veu NA 6.8E-06 NA Carcinogenic
Indeno(1,2,3-cd)pyrene NA e NA 2.9E-06 NA Risks =
» g Total: 6.7E-05 - 6.7E-05 ~
Radionuclides (Risk) Total Radionuclide
Plutonium-238 (pCi) NA 2 1E-09 NA 2.5E-07 8.5E-11 Risks =
Total: 2 1E-09- 25E-07- | B.5E-11 - 25E-077

*** - Toxicity values not available.

NA - Not applicable.
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Table V.5. Characterization of Residual Risks at Release Block D - Site Employee (Groundwater - Current - Incremental)

Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7 Site
Constituent Soil VOC | Soil/Dust | Groundwir. Soil External Employee
Inhalation | Inhalation | Ingestion | Ingestion | Radiation
Non-carcinogens (HQ)
Cadmium NA NA 3.7E-02 NA NA
Copper NA NA i NA NA
1,1-Dichloroethene NA NA 1.8E-06 " NA NA
Lead NA NA phe NA NA
1,1,1-Trichloroethane NA NA 1.3E-07 NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane . NA NA - NA NA Total Hi=
Total: 3.7E-02 3.7E-02
Carcinogens (RIsk)
1,1-Dichloroethene NA NA NA NA NA Total Carcinogenic
Risk = NA
Radionuclides (Risk)
Actinium-227 (pCi) NA NA 1.3E-08 NA NA
Bismuth-210 (pCi) NA NA T NA NA
Plutonium-239/240 (pCi) NA NA 3.8E-06 NA NA
Tritium (pCi) NA NA 5.5E-07 NA NA Total
Uranium-234 (pCi) NA NA 2.0E-08 NA NA Radionuclide
Uranium-238 (pCi) NA NA 2.9E-06 NA NA Risks =
Total: 1.1E-05 1.1E-05

*** - Toxicity values not available.
NA - Not applicable.
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Table V.6. Characterization of Residual Risks at Release Block D
Site Employee (Groundwater - Future - Incremental)

Pathway 3 Site
Constituent Groundwitr. Employee
Ingestion
Non-carcinogens (HQ)
Beryllium 2.0E-04
Bismuth e
Cadmium 3.7E-02
Chromium 9.6E-01
Cobalt i
Copper !
1,1-Dichloroethene 1.8E-06
Lead "
Molybdenum 7.8E-03
1,1,1-Trichloroethane 5.1E-04
1,1,2-Trichloro-1,2,2-trifluoroethane - Total HI =
Total: 1.0E+00 1.0E+00
Carcinogens (Risk) Total Carcinogenic
Beryllium 1.5E-06 Risks =
Total: 1.5E-06 1.5E-06
Radionuciides (Risk)
Actinium-227 (pCi) 1.3E-06
Bismuth-210 (pCi) -
Plutonium-239/240 (pCi) 3.8E-06
Tritium (pCi) 2.0E-06 Total
Uranium-234 (pCi) 2.0E-06 Radionuclide
Uranium-238 (pCi) 2.9E-06 Risks =
Total: 1.2E-05 1.2E-05

ER Program

*** - Toxicity values not available.
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TABLE V.7. Summary of Current and Future Incremental Risks at Release Block D - Mound Facility

Construction Worker
Groundwater | Groundwater Sum of Soil Sum of Soil
Soil Current Future and Groundwater | and Groundwater
Current Future
Non-carcinogenic
Hazard Index Hl = Hl =
for Organics & 9.2E-04 3.7E-02 1.0E+00 3.8E-02 1.0E+00
Inorganics
Carcinogenic Risks Risk = Risk =
for Organics & 1.6E-04 9.9E-08 4.0E-07 1.6E-04 1.6E-04
Inorganics
Carcinogenic Risks Risk = Risk =
for Radionuclides 4 8E-07 2.1E-06 2.4E-06 2.6E-06 2.9E-06
Construction Worker
Overall HI = 3.8E-02 1.0E+00
Overall Risk = 1.6E-04 1.6E-04
Site Employee
Groundwater | Groundwater Sum of Soil Sum of Soil
Soil Current Future and Groundwater | and Groundwater
Current Future
Non-carcinogenic
Hazard Index Hl = Hl=
for Organics & 8.0E-05 3.7E-02 1.0E+00 3.7E-02 1.0E+00
Inorganics
Carcinogenic Risks Risk = Risk =
for Organics & 6.7E-05 NA 1.5E-06 6.7E-05 6.9E-05
Inorganics
Carcinogenic Risks Risk = Risk =
for Radionuclides 2.56-07 1.1E-05 1.2E-05 1.1E-05 1.2E-05
Site Employee
Overall HI = 3.7E-02 1.0E+00
Overall Risk = 7.8E-05 8.1E-05
ER Program Residual Risk Evaluation - Release Block D Exposure Assessment

Public Review Draft

August 1996
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Table V.10. Concentration of Radionuclides in Air in 1994 (EG&G Mound Applied Technologies -
Mound Site Environmental Report for Calendar Year 1994,

pg. 4-15 to 4-17) MLM-3814

Maximum Concentration* fisks 1o * Risks to*7
Radionuclide (wCi/mL) Construction Site
Worker Employees
Tritium oxide (H-3) 7.54+£4.61E-12 1.8E-8 9.0E-8
Plutonium-238 259.65 +289.58E-18 1.75E-7 8.8E-7
Plutonium-239,240 3.560+2.75E-18 2.6E-9 1.2E-8
SUM 2.0E-7 9.8E-7
- Error limits are estimates of the standard error of the estimated means at the 95% confidence level.

Values given are from the location on the site with the highest concentration (based on the average of two or

more samples).

‘e Calculated risks assumed that the maximum concentration shown here was the C,, value needed for Pathway 1
for inhalation of volatiles for construction workers and site employees. Intake equations shown in Appendix D

(with appropriate units conversions).
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APPENDIX A

MONITORING DATA PLOTS FOR PLUTONIUM-238 AND THORIUM-232
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APPENDIX B

ANALYTICAL DATA FORM MOUND
PRODUCTION WELLS 0271 AND 0076


















































































Mound Production Well Data

Production Date Paramaeter Resufts Detect Units Lab Data
Well Collect Limit Qual Qual

a2 16-Sep-82 Barium 786 2 UG

oore 22-Jun-92 Barium 9.7 3 UGL B

0076 07-Apr-84 Barium 816 1.1 UGL B J
0076 07-Apr-84 Barum a7 1.1 UGL 2] J
0078 11-0ct-83 Barium a1 05 UGL B d
178 22-Jun-82 Barium 824 3 UG 2]

[ 774 11-0ct-83 Barium B34 05 UGL ] 4
0076 23-Mar-92 Barium 836 200 UG B

o271 11-0¢l-83 Barium 843 05 UG B J
0076 06-May-81 Barium B4S 2 UGL B

0076 11-Oct-93 Barium B49 05 uGL :] J
0271 05-Aug-81 Barium 85 2 uvGa

0076 01-Fab-81 Barum 85 2 uGn B

o 0T -Apr-84 Barium 858 11 vGL B J
ozm 07-Apr-94 Barum 858 11 uGL B J
0271 07-Ape-94 Barum 86 9 1.1 UG B J
0271 05-Aug-91 Barium 88.424 2 UGL

0271 06-Nov-80 Barium a5 2 uen B

0271 01-Feb-81 Barium 08.2 2 UGL ]

0271 07-Apr-94 Barum 087 1.1 UGL 8 J
027 06-May-91 Barium 987 2 uGL B

0076 06-Now-80 Barium 115 2 UGA B

o2 16-Dec-91 Barum 200 200 UGL u u
0078 16-Dec-91 Barium 200 200 UGL u u
o027 01-Feb-91 Barium-133 19 0 PCIL u u
0076 01-Feb-91 Barium-133 26 0 PCIL u u
0271 01-Feb-91 Barium-140 A 0 PCIL u u
0076 01-Feb-91 Barium-140 68 0 PCIL u U
0 16-Dec-91 Benzene 1 1 uGL u u
0076 16-Dec-91 Berzene 1 1 UGL u U
o2 16-Sep-92 Benzane 1 1 UGAL u u
0076 23-Mar-92 Benzene 1 1 UGL u u
0076 16-Jun-83 Benzene 1 1 uGL u u
0271 13-Sep-88  Benzene 1 1 uGL u u
0076 13-5ep-88 Benzene 1 1 UGL U u
oore 22-Jun-92 Benzene 1 1 UGL u w
0078 16-Sep-92 Benzene 1 1 uGL u uw
o271 22-Jun-92 Banzene 1 1 UGL u w
27 15-Jun-90 Benzene 2 2 uGL u u
0271 24-Jan-90 Benzene 2 2 UG u u
o271 07-Apr-94 Benzene 2 2 UGL u u
oo7e 23-Mar-80 Benzene 2 2 UG u u
oore 06-May-81 Benzene 2 2 UGL u w
0076 06-Nov-90 Benzena 2 2 uGL u u
0271 05-Aug-91  Benzene 2 2 uGL u u
o271 27-Feb-90 Benzens 2 2 uGL 1] u
027 31-Juh-80 Benzene - 2 UG u u
0076 11-0c1-93 Benzene 2 2 uca u uw
[ -2 4] 01-Feb-81 Benzena 2 2 UG u u
0076 27-Feb-80 Benzena ) 2 UGL u u
0076 07-Apr-94 Benzena 2 2 uGn u u
0271 27-Fab-90 Benzene 2 2 UGL u u
27 11-0ci-83 Benzene 2 2 uGL u us
0078 01-Feb-01 Benzene 2 2 UG u u
0076 15-Jun-80 Benzene 2 2 uGL u u
0076 31-Jul-890 Benzene 2 2 uGa u u
oz 07 -Apr-84 Benzene 2 2 uGL u u
0271 23-Mar-80 Banzens 2 2 UG u u
027 06-May-81 Berzene 2 2 UG u {1
0271 06-Nov-80 Benzene 2 2 UG u u
0271 27-Feb-90 Benzens - 2 UG u u
0076 24-Jan-90 Benzene 2 2 uGL u u
0076 13-Sep-88 Benzene 5 5 ugL u u
o271 25-Apr-80 Benzens 5 5 UG u u
o271 08-Mar-88 Benzens 5 5 uGL u u
0271 13-Sep-88 Benzena 5 5 UGL u u
0271 24-Jun-88 Benzene 5 5 uGn u u
0076 25-Apr-80 Benzene 5 5 uen u u
0076 24-Jun-88 Benzene -1 5 UGL u u































Mound Production Well Data

Production
Weill
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Mound Production Well Data

Production Date
Well Collect

0271 22-0n-82  Chrysene
0271 01-Feb-81 Chrysene
0271 16-Sep-92  Chrysene
0076 16-Dec-91  Chrysene
0076 11-0ct-83 Chrysene
0076 16-5ep-82  Chrysene
0271 07-Apr-94 Chrysene
027 07-Apr-84 Chrysene
0076 07-Apr-84  Chrysene
0076 07 -Apr-94 Cobah
o271 07-Apr-94 Cobalt
00Te 07-Apr-84 Cobalt
o271 O7-Apr-84 Cobal
0271 07 -Apr-84 Cobah
0271 07-Apr-84 Cobalt
0076 11-0ct-83 Cobalt
0271 11-0ct-93 Cobalt
0271 11-0ct-83 Cobalt
oore 11-0ct-83 Cobalt
0076 16-Sep-92 Cobah
0271 16-Sep-92 Caobalt
0271 22-Jun-92 Cobalt
0076 22-Jun-92 Cobait
0076 23-Mar-92 Cobalt
0076 06-Nov-80 Cobaht
0271 05-Aug-91 Cobalt
o271 06-May-91 Cobah
o271 06-Nov-90 Cobait
0076 06-May-91 Cobalt
0271 05-Aug-91 Cobalt
0271 01-Feb-91 Cobalt
0076 01-Feb-91 Cobalt
0078 16-Dec-91 Cobah
1734 ] 16-Dec-91 Cobatt
0271 01-Feb-91 Cobait-57
0076 01-Fab-81 Cobalt-57
0076 01-Feb-21 Cobalt-58
0271 01.Fab-81 Cobait-58
0076 07-Apr-94 Cobait-80
0271 07-Apr-94 Cobait-60
0271 07 -Apr-84 Cobalt-60
0271 11-0¢ct-93 Cobait-60
0076 11-0cl-83 Cobalt-60
0076 16-Sep-92 Cobalt-60
0271 01-Feb-81 Cobait-60
o2 16-Sep-92 Cobait-80
0271 06-May-91 Cobait-60
0076 06-May-91 Cobait-50
0076 01-Feb-91 Cobatt-60
00786 11-0ct-83 Copper
0076 11-0ct-83 Copper
0076 07 -Apr-84 Copper
0271 11-0c1-83 Copper
0076 16-Sep-92 Copper
0271 16-Sep-92 Copper
a2n 11-0ct-83 Copper
0076 22-Jun-82 Copper
0076 23-Mar-92 Copper
0271 13-Dec-85  Copper
0076 12-Dec-85 Copper
0076 07-Apr-84 Copper
o271 07 -Apr-84 Copper
0zm 07-Apr-94 Copper
o7 07-Apr-94 Copper
0271 07-Apr-94 Copper
0271 22-Jun-92 Copper
0076 01-Feb-91  Copper
0076 01-Feb84  Copper
0271 168-Dec-91 Copper
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Parameter Results
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Mound Production Well Data

Production
Wil
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Date
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01-Feb-81
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Mound Production Well Data

Production
Well
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Mound Production Well Data
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Mound Production Well Data

Production Data Parametar Resulls Detect Units Lsb  Deta
Wl Collect Limit Qual  Qual
@7 06-May-91 Tetrachioroethene (¢} 03 uGh
0078 16-Jun83  Tetrachioroethene 085 03 UGL
. 0271 27-Feb-80  Tetrachiorosthene 09 03 UGL
0076 16-Dec-81  Tetrachioroethens 1 1 uGL u u
‘ 0271 16-Dec-91  Tetrachioroethene 1 1 uGL u u
0271 27Fep-90  Tetrachiorostnens 1 03 UL
0271 13-Sep-88  Tetrachioroethene 1 1 UG U u
0076 13-Sep88  Tetrachioroethene 1 1 UGL u u
0076 23Mar-90  Tetrachiorosthene 1.1 03 UL
0271 24-Jan90  Tetrachioroethene 11 03 UL
0076 06-Nov-80  Tetrachioroethene 12 03 UGL J
0271 05-Aug-91  Tetrachiorosthene 12 03 UGL J
0271 08-Nov-80  Tetrachioroethene 12 03 UGL J
0271 23Mar80  Tetrachiorosthene 18 03 UGL
0271 24-Jun88  Tetrachioroethene 2 5 UGL J J
0271 13-Dec-85  Tetrachioroethene a1 41 UGL u u
0271 13-Mar-86  Tetrachloroethene a1 41 UGL u u
0076 12-Doc85  Tetrachioroothono 41 41 ueL u u
0076 13-Sep88  Tetrachioroethene 5 5 UGL u u
0271 08-Mar-88  Tetrachioroethene 5 5 UGL u u
0076 24.Jun-88  Tetrachioroethene ‘ 5 UGL u u
0271 13-5ep88  Tetrachioroethene 5 5 UGL u u
0076 25-Apr-80  Tetrachiorosthene 5 5 UGL u u
0271 25-Apr-80  Tetrachioroethene 5 5 UGL ] u
0076 01-Feb84  Tetrachiorosthene 10 10 UGL u u
0271 11-0ct83  Tetryl 3 3 ueL u ]
0076 O7-Apr-84  Tetryl 3 3 uGL u u
0076 11-0ct83  Tewryl 3 3 uGL u u
0271 07-Apr-94 Tetryl 3 3 UGL v u
0271 O7-Apr-84  Thalium 16 16 UGL u u
0076 07-Apr-84  Thalium 16 16 UGL u u
021 07-Apr-84  Thalium 16 16 UGL u u
. az71 07-Apr-84  Thalium 16 18 UGL u u
0271 07-Apr-84  Thallium 18 16 UGL u u
0076 07-Apr-94  Thallum 16 16 UGL U u
0076 22-un92  Thallium 2 2 uGL u u
0271 01-Feb-81  Thallium 2 2 uGL u ud
0271 16-Sep-92  Thallium 2 2 uGL u U
0271 06-Nov-80  Thalium 2 2 UG u u
0271 16-Dec-81  Thallium 2 10 UGL u ul
0078 23-Mar-82  Thallium 2 10 UGL u u
0076 01-Feb-91  Thailium g 2 UGL u u
0076 11-0ct:83  Thallium 2 2 uGL u uJ
nore 16-5ep-82 Thailium 2 2 UG u uJ
0271 22:0un92  Thallium 2 2 ueL u u
0271 05-Aug91  Thallium 2 2 ueL u u
0271 11-0ct93  Thallium 2 2 UGL u uJ
0076 11-0c493  Thalium 2 2 uGL U u
0271 110093  Thallium 2 2 UG u w
0z 05-Aug-91  Thalium 2 2 ueL u u
0076 16-Dec-91  Thaillum 2 10 uGL u uJ
0076 06-Nov-80  Thallum 24 2 uea B
0078 06-May-81  Thallium 10 2 uea u u
0271 06-May-81  Thallum 10 2 uGL u u
0076 06-May-81  Thalium-208 548 1 PCIL u u
0271 06-May-81  Thalium-208 100 1 PCIL u u
0271 06-May-81  Thorum-227 278 1 PCIL 1] u
0076 06-May-81  Thorium-227 282 1 PCIL v U
0271 22-Jun92  Thorium-228 0 02 PCIL
0078 22-un92  Thorium-228 0 02 PCIL
0076 23Mar-82  Thofium-228 0 02 PCIL
0076 07-Apr-94  Thorum-228 0.05 005 PCIL u u
0271 O07-Apr-84  Thorium-228 0.081 0061 PCIL u u
. 0271 O7-Apr-84  Thorium-228 0.072 0072 PCIL u U
0076 16-Sep92  Thorium-228 0.15 015 PCIL u u
0271 16-Sep-92  Thorium-228 02 02 PCIL u u
0271 11-0ct-03  Thorium-228 0,635 028 PCIL
0076 11-0ct-93  Thorium-228 073 073 PCIL u u
0271 01-Feb-81  Thorium-228 1 0 PCIL u )
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Mound Production Well Data

Production Date Parameter Results Detect Units Lab Data
Wall Collect Limit Qual Qual

0076 31-Jul-80 Toluene 2 2 UG u u
0271 15-Jun-80 Toluene 2 2 UG u u
0078 16-Sep-62 Toluene 2 2 UG u uJ
0o7e 06-Nov-80 Toluene 2 2 UG u u
0271 27-Feb-90 Toluene 2 2 UGL u u
0271 16-Sep-92 Toluene 2 2 UGL u ul
0271 27-Feb-90 Toluene 2 2 UG u u
0271 05-Aug-81 Toluane 2 2 uGL u u
0271 27-Feb-50 Toluene 2 2 UGL u u
0271 06-May-81 Toluene 2 2 uGL U w
0271 23-Mar-80 Toluene 2 2 UGIL u u
0076 05-May-91 Toluene 2 2 uGL u uJ
0271 31-Jul-80 Toluene 2 2 uGL u u
0076 22-Jun-92 Toluene 2 2 uUGL u uJ
0271 07-Apr-84 Toluene 2 2 uGL U U
0271 22-Jun-92 Toluene 2 2 uen u V1]
0271 07-Apr-94 Toluene 2 2 UGl u u
0076 23-Mar-80 Toluene 2 2 UGl u u
0076 15-Jun-80 Toluene 2 2 UG u u
0271 01-Feb-91 Toluene 2 2 uGL u u
0076 11-0ct-83 Toluene 2 2 UG u (8]
o271 11-0ct-93 Toluene 2 2 UGL u u
0076 16-Jun-83 Toluene 2 2 uenL u u
0271 08-Mar-88 Toluene 3 5 UGiL d J
0076 13-Sep-88 Toluene 5 5 UGL u u
0076 25-Apr-80 Toluene 5 5 UGL u u
0271 25-Apr-80 Toluene 5 5 UGL u u
0z71 13-Sep-88 Toluene 5 5 UGL u u
0076 24-Jun-88 Tolusne 5 5 UGIL u u
0271 24-Jun-88 Toluene 5 5 UGL ] U
0076 12-Dac-85 Toluene -] 6 UGL u u
0271 13-Dec-85 Toluene 6 6 UGL u u
0271 13-Mar-86 Toluene 6 6 UGL u u
0076 01-Fab-84 Toluene 10 10 UGL u u
0271 06-May-91 Toxaphene 1 1 UGLL u u
0271 16-Dec-81 Toxaphena 1 1 UGL u u
0271 01-Feb-91 Toxaphene 1 1 UG u u
0078 01-Feb-91 Toxaphene 1 1 UGL ] u
0076 06-Nov-80 Toxaphens 1 1 uGL u u
0076 06-May-91 Toxaphane 1 1 UGL u u
0271 06-Nov-80 Toxapheane 1 1 UGL u u
0076 16-Dac-91 Toxaphene 1 1 UG u u
0271 05-Aug-91  Toxaphene 24 24 UGL U u
0271 16-Sep-92 Toxaphens 5 5 UGL u u
0076 16-Sep-92 Toxaphene 5 5 UGL u u
0076 11-0c1-83 Toxaphane 5 5 UGL u w
0076 06-May-91  Toxaphene 5 5 UGL u u
0271 11-0ct-93 Toxaphene 5 5 UGL u u
o2n 07-Apr-94 Toxaphene 5 5 uGL u u
0271 22-Jun-92 Toxaphane 51 51 UGL u u
0076 22-Jun-92 Toxaphene 52 52 UGL u u
0271 07-Apr-94 Toxaphens 52 52 UGL u U
0076 23-Mar-92 Toxaphene 53 53 UGL u u
0076 07 -Apr-94 Toxaphene 55 55 UGL u u
0271 D6-May-91 Toxaphene 15 15 UG u u
0076 13-Sep-88 Trichioroethens 0.83 1 UGL J J
0076 16-Dec-91 Trichioroathene 1 1 uGL u u
0271 13-Sep-88 Trichloroethene 1 1 UGL u u
0076 25-Apr-80 Trichloroathene 1 5 uGnL J J
0076 31-Jui-90 Trichloroethene 12 12 UGL u U
0271 07-Apr-94 Trichloroathene 12 12 UGL J
0076 15-Jun-90 Trichloroethena 1.2 1.2 UGL u u
0076 24-Jan-80 Trichloroathena 1.2 1.2 UGL U u
0076 01-Feb-91 Trichloroethene 12 12 UGL

0271 07 -Apr-94 Trichloroathena 13 12 UGL J
0076 23-Mar-92 Trichioroethene 1.4 12 UGL J
0271 31-Juk90 Trichioroethens 14 12 UGL

0271 15-Jun-80 Trichloroethene 15 1.2 UGL

0076 22-Jun-92 Trichloroathene 16 12 UGL J






Mound Production Well Data
Production Date Parameter Results Detact Units Lab Data
Well Collect Limit Qual Qual

0076 01-Feb-91 Tritiwum 1.7 0 PCIML
0oTe 13-Sep-88 Tritium 1.78 500 NCWL

. 0076 13-Sep-88 Tritum 1.78 500 NCWL
02T 13-Sep-88 Tritium 334 500 NCIL
oz 13-5ep-88 Tritium 335 500 NCIL
0271 01-Feb-81 Tritium 7.2 0 PCIML
0O7TE 16-Dec-91 Tritium 527 5 PCIL
0078 11-0ct-83 Tritium 649 270 PCIL
0076 22-Jun-92 Tritium 1100 460 PCUL
0076 06-May-91 Tritium 1184 500 PCWL
0076 23-Mar-92 Tritium 1200 460 PCIL
0076 07-Apr-94 Tritiumn 1350 473 PCIL
0076 16-Sep-52 Tritaum 1420 500 PCML
0271 11-0ct-93 Tritium 1490 270 PCIL
ozmn 22-Jun-92 Tritium 1800 460 PCIL
0271 16-Sep-92 Tritium 1970 500 PCUL
0271 07-Apr-94 Tritium 2070 481 PCIL
0271 07-Apr-94 Tritium 2170 471 PCIL
0271 05-Aug-81 Tritium 2340 0 PCWL
0271 16-Dec-81 Tritium 2530 5 PCIL
o0ote 06-Nov-80 Tritium 2970 0 PCIL
0271 06-Nov-80 Tritium o 0 PCIL
0271 06-May-81 Tritium 3rrz 500 PCIL
0076 O7-Apr-94 Uranium-234 02 0.086 PCWL
0271 O7-Apr-94 Uranium-234 025 0038 PCUL
0271 O7-Apr-94 Uranium-234 0.26 0077 PCIL
0271 11-0ct-93 Uranium-234 0279 0085 PCIL
o271 16-Sep-82 Uranium-234 033 033 PCIL u u
0078 16-Sep-82 Uranium-234 0.354 1 PCIL
0076 11-0ct-83 Uranium-234 0483 014 PCIL
0078 23-Mar-92 Uranium-234 05 04 PCIL
027 22-Jun-92 Uranwum-234 0s 04 PCIL
0078 22-Jun-92 Uranium-234 07 04 PCIL
02 06-Nov-80 Uranium-234 1 0 PCIL u u
0076 06-Nov-80 Uranium-234 1 0 PCL ] u
027 06-May-91 Uranium-234 1 1 PCIL u u
0078 06-May-91 Uranium-234 1 1 PCIL ) u
0271 05-Aug-91  Uranium-234 138 0 PCIL
0076 16-Dec-81 Uranium-234 14 1 PCIL
0271 01-Feb-91 Uranium-234 48 0 PCIL
0ore 01-Feb-91 Uranium-234 77 0 PCIL
0271 16-Dec-91 Uranium-234 814 1 PCWL
0271 07-Apr-94 Uranium-235 0.038 0038 PCIL u u
oan 07-Apr-94 Uranium-235 0077 0.077 PCIL u u
0076 07 -Apr-84 Uranium-235 0.086| 0086 PCIL u u
027 11-Oct-83 Uranium-235/236 0.008 0086 PCUL u u
0076 11-Oct-83 Uranium-235/236 014 014 PCIL u u
o271 16-Sep-92 Uranium-235/236 018 0.19 PCIL u u
0076 16-Sep-92 Uranium-235/236 022 022 PCIL u u
[ rrg] 16-Dec-91 Uranium-235/236 1 1 PCL u u
0076 16-Dec-01 Uranium-235/236 1 1 PCIL u u
02T 05-Aug-91 Uranium-235/236 1 0 PCIL u u
0271 O7-Apr-84 Uranium-238 01N 003 PCIL
o O7-Apr-94 Uranium-238 015 0077 PCIL
0o7e 11-0ct-93 Uranwm-238 0152 011 PCIL
0076 O7-Apr-84 Uranum-238 0.2 0086 PCIL
0271 22-un-92 Uranium-238 0z 04 PCIL
0076 16-Sep-92  Uranium-238 022 022 PCIL u u
o271 11-0ct-83 Uranium-238 0233 011 PCIL
0078 23-Mar-82 Uranium-238 ol 04 PCIL
027 16-Sep-92 Uranium-238 0.346 1 PCIL
0076 22-Jun-92 Uranium-238 08 04 PCIL
o2n 06-May-91 Uranium-238 1 1 PCIL u u

. 0ore 16-Dec-91 Uranium-238 1 1 PCIL u u
oare 06-Nov-B0 Uranium-238 1 0 PCIL u u
0271 05-Aug-91 Uranium-238 1 0 PCIL u u
0are D6-May-91 Uranium-238 1 1 PCIL u u
027 06-Nov-80 Uranium-238 1 0 PCIL u u
oore 01-Feb-91 Uranium-238 1.6 0 PCIL







Mound Production Well Data

Production

Wall
0076

0271
oore
on
0076

0076

0076

Date

Coliect
31-Jul-90
22-Jun-82
16-Dec-91
16-Dec-91

25-Ape-80
13-Dec-85
13-Sep-88
13-Mar-86
08-Mar-88
13-Sep-88
24-Jun-88
01-Feb-84
12-Dec-85
24-Jun-88
15-Jun-80
13-Sep-88
23-Mar-80
27-Feb-80
23-Mar-80
01-Feb-91
06-Nov-80
24-Jan-80
05-Aug-91
06-Nov-80
27-Feb-80
01-Feb-81
31-Jul-80

13-Sep-88
27-Feb-90
27-Feb-90
06-May-91
06-May-91
31-Jul-90

15-Jun-80
24-Jan-80
16-Jun-93
O7-Apr-94
16-Dec-91

13-Sep-88
01-Feb-81
01-Feb-81
07-Apr-94

Parameter Results Detect.
Limit
Vinyl Chioride 18 18
Vinyl Chioride 18 18
Vinyl Chioride 2 2
Vinyl Chioride 2 2
Vinyl Chioride 10 10
Vinyl Chioride 10 10
Vinyl Chioride 10 10
Vinyl Chioride 10 10
Vinyl Chioride 10 10
Vinyl Chiaride 10 10
Vinyl Chioride 10 10
Vinyl Chionde 10 10
Vinyl Chioride 10 10
Vinyl Chioride 10 10
Viny! Chioride 10 10
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenas, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes. Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Tolal 1 1
Xylanes, Total 1 1
Xylenes, Total 1 1
Aylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 1 1
Xylenes, Total 2 g
Xylenes, Total 2 2
Xylenes, Total 2 2
Xylenes, Total 2 2
Xylenes, Total 2 2
Xylenes, Total 2 2
Xylenes, Total 2 2
Xylenes, Total 2 2
Xylenes, Total 2 2
Xylanes, Total - ] 2
Xylenes, Total 2 2
Xylenes, Total 2 -
Xylenes, Total 2 2
Xylanes, Total 5 5
Xylanes, Total 5 5
Xylenes, Total 5 5
Aylenes, Total 5 -]
Xylanes, Total 5 5
Xylenes, Total 5 5
Xylenes, Total 5 5
Ytirium-88 16 0
Ytirium-88 23 o
Zinc 45 055
2inc 6 20
Zinc 6 6
Zinc 81 18
Zinc 62 1.8
Zinc 64 18
Zinc 6.667 5
Zinc 83 20
Zinc 89 055
Zinc 82 5
Zinc 97 5

Units
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88888

62 eBRe2000RaR0022080 5 FECFEE5553288888¢

]
==
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8888

EE

CCCECCCCCI‘-‘EECCCCCCCCI:CCCCCCCﬁCCCCCCCCCCCCECE9
E &

L

cCcccaccacaocaC

=
[ =

cCccCccC

uJ




Mound Production Well Data

Production Date Parameter Results Detect Units Lab Data
Weill Collect Limit Qual Qual

0271 O7-Apr-94 Zinc 114 055 UGL B u
027 0&-May-91 Zinc 1ne 5 UGL B uw
0271 07-Ap:-94 Zinc 12 055 UGL B u .
0076 11-0ct-83 Zinc 132 18 UGL B u
oz2n 07-Apr-84 Zinc 133 055 UGL B u
027 07-Apr-94 Zinc 148 055 UGL B u
0271 16-Dec-91 Zinc 20 20 UGL ] u
0271 06-Nov-90 Zinc 203 5 uGL
0271 22-Jun-92 Zinc 289 2 uGL
0271 16-Sep-92 Zinc N1 7 uGL i
0076 16-Sep-92 Zinc 33 7 uGL uJ
0076 12-Dec-85 Zinc 40 40 UGL u
0271 13-Dec-85 Zinc 40 40 UGL u Y]
0076 01-Feb-84 Zinc 47 7 UGL
0076 06-Nov-90 Zinc 8§22 5 UGL
0076 01-Feb-91 Zinc 555 5 UG J
0271 01-Feb-91 2inc s7.7 5 uGn J
0271 01-Feb-91 Zinc-85 15 0 PCIL u u
oore 01-Feb-91 Zinc-65 53 0 PCIL u u
0271 01-Feb-91 Zirconium-95 28 0 PCIL u u
0076 01-Feb-81 Zirconium-95 55 0 PCIL u u
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APPENDIX C

RELEASE BLOCK D CURRENT AND FUTURE
GROUND WATER SCENARIOS







conservative assumption is made that the mass of contaminants that enter the BVA contribute
to the production wells without any dilution from the BVA or any degradation. .

7. This theoretical concentration was added to the current concentration of contaminants
observed in the Mound Plant Production wells to obtain the theoretical worst case future
ground water concentration.

This technique represents the most conservative scenario possible using currently available
ground water data because dilution and degradation of contaminants within the bedrock and
the BVA are not calculated, all the bedrock ground water is assumed to reach the BVA, and
the maximum contaminant concentration are assumed to be representative.

The following table lists all analytes detected in either a bedrock well or a Mound Plant
Production well, their respective concentrations, the combined estimated future maximum
concentration, and the BVA background concentrations, for reference.










APPENDIX D

EXPOSURE PATHWAY INTAKE EQUATIONS




PATHWAY 1: INHALATION OF VOLATILES FROM SOIL

CONSTRUCTION WORKER -

Noncarcinogens

Intake =
(mg/kg/da)

where,

(Cyr X IR, x EF)

(BW x 365 &
w
C,=C .Jri

C,, = airborne constituent concentration (mg/m?®)
C... = soil constituent concentration (ma/kag)
IR,, = inhalation rate (20 m*/da)
EF = exposure frequency (250 da/yr)
BW = body weight (70 kg)
VF = chemical specific volatilization factor (m®/kg)
Carcinogens
(C,r XEF xED x IR,, )
Intake = =
(mg/kg/da) (BW x AT x 365 =l
where, C,.=0 A'l
ar soil VF
C,. = airborne constituent concentration (mg/m?®)
C... = soil constituent concentration (mg/kg)
EF = exposure frequency (250 da/yr)
ED = exposure duration (5 yr)
IR,, = inhalation rate (20 m*/da)
BW = body weight (70 kg)
AT = averaging time (70 yr)
VF = chemical specific volatilization factor (m®/kq)
Radionuclides
Intake = C“. x ED x EF x fR”
(pCi)
1
- g =3
where, Cor CMXWOO(m) X V3
C,, = airborne constituent concentration (pCi/m°)
C... = soil constituent concentration (pCi/g)
ED = exposure duration (5 yr)
EF = exposure frequency (250 da/yr)
IR,, = inhalation rate (20 m*/da)
VF = chemical specific volatilization factor (m®/kg)
EGG196
EQUATIONS
e




CONSTRUCTION WORKER -
PATHWAY 2: INHALATION OF DUST

Noncarcinogens

Intake =
(mg/kg/da)

where,

00
2

T

3

nu

(C,, x IR, x EF)
(BW x 365 ;;_-)

1

< PEF

= Cou X

airborne constituent concentration (mg/m?)
soil constituent concentration (mg/kg)
inhalation rate (20 m*/da)

exposure frequency (250 dal/yr)

body weight (70 kg)

particulate emission factor (4.28E +9 m®/kg)

Carcinogens

Intake =
(mg/kg/da)

where,

MmMOO

w
= ¥

g Do 0N

T
A
L)}

(C,, x EF x ED x IR,,)
(BW x AT x 365 %)

1
Cor = Coor * g
airborne constituent concentration (mg/m?®)
soil constituent concentration (mg/kg)
exposure frequency (250 da/yr)

exposure duration (5 yr)

inhalation rate (20 m¥/da)

body weight (70 kg)

averaging time (70 yr)

particulate emission factor (4.28E +9 m®/kg)

Radionuclides

Intake =
(pCi)

where,

C,XEDxEFxIR,

1
C,=C,x1000(-Z) x
ar = Cooy X1000(20) X o

airborne constituent concentration (pCi/m?)
soil constituent concentration (pCi/g)
exposure duration (5 yr)

exposure frequency (250 da/yr)

inhalation rate (20 m®/da)

particulate emission factor (4.2BE +9 m?¥/kg)

EGG196
EQUATIONS




CONSTRUCTION WORKER -
. PATHWAY 3: INGESTION OF DRINKING WATER

Noncarcinogens

Iriakn = (Crarer X 1R, X EF)

(mg/kg/da) (BW x 365 1;)

where, Costee = groundwater chemical concentration (mg/L)
IRy, = ingestion rate of groundwater (1.0 L/da)
EF = exposure frequency (250 da/yr)
BW = body weight (70 kg)

Carcinogens

ik # G X fﬁwx EF x ED)

(mg/kg/da) (BW x AT x 365 %‘)

where, Cntar = groundwater chemical concentration (mg/L)
IR, = ingestion rate of groundwater (1.0 L/da)
EF = exposure frequency (250 da/yr)
ED = exposure duration (5 yr)
BW body weight (70 kg)

averaging time (70 yr)

Radionuclides

oS = me!HWxEFxED
(pCi)
where, Cosiar = groundwater radionuclide level (pCi/L)
IR, = ingestion rate of groundwater (1.0 L/da)
EF = exposure frequency (250 da/yr)
ED = exposure duration (5 yr)
EGG196

EQUATIONS




CONSTRUCTION WORKER -

PATHWAY 4: INHALATION DURING SHOWERING

Noncarcinogens

(Coger ¥ K X IR, X EF X ET X122 )

Intake = L5208
(mg/kg/da) (BW x 365 g)
where, Citle groundwater chemical concentration (mg/L)
K= volatilization factor (0.0005 x 1000 L/m?)
R, = inhalation rate (20 m®/da)
e exposure frequency (250 da/yr)
ET|= exposure time (0.167 hr/da)
BW = body weight (70 kg)
Carcinogens
(Coater X K X IR, X EF x ED x ET x .2
Intake =
(mg/kg/da) (BW x AT x 365 %)
where, S M groundwater chemical concentration (mg/L)
K = volatilization factor (0.0005 x 1000 L/m?)
IR,, = inhalation rate (20 m*/da)
EF = exposure frequency (250 da/yr)
ED|= exposure duration (5 yr)
ET = exposure time (0.167 hr/da)
BW = body weight (70 kg)
AT = averaging time (70 yr)
Radionuclides
1L 1 da
Wbkt CWXJ'R&#XEFXEDXMWJXEXETX“M
(pCi, H® - only)
where, C., = tritium concentration in water (pCi/L)
IR, = inhalation rate (20 m?®/da)
EF = exposure frequency (250 da/yr)
ED = exposure duration (5 yr)
M, = airborne mass concentration of water in shower (66.96 g/m?)
ET = shower duration (0.167 hr/da)

EGG196
EQUATIONS




CONSTRUCTION WORKER -
. PATHWAY 5: DERMAL CONTACT WITH GROUNDWATER

Noncarcinogens

Intake DA, X EVXEFxA
(Dermally Absorbed Dose) = da
(mg/kg/da) S e
where,

(for organics) XLt
L oven
DAypon= 2 XK, X C, x10° £ x —ﬂ—’

(for inorganics)
DA gori= K, X Cy X o X 107 ﬁ

K, = chemical-specific permeability coefficient (cm/hr)
C,= groundwater concentration (mg/L)
T = chemical-specific lag time (hr)
tovert = shower duration (0.167 hr)
o= pi (3.14159)
EV = events/da (1 event/da)
EF = exposure frequency (250 da/yr)
A = body surface area (19,400 cm?)
. BW = body weight (70 kg)
Carcinogens

Intake

(Dermally Absorbed Dose) = DA, ..xX EV x EF x A x ED

(mg/kg/da) BW x AT x 365 %

(for organics) X TRl
= 3 L avent
DApon=2 XK, xC x10° — x ’—n——

(for inorganics)

I
where,
o 3 L
DA g™ Ky X Cp X U X 10 oy
|

K, = chemical-specific permeability coefficient (cm/hr)
C, = groundwater concentration (mg/L)

T chemical-specific lag time (hr)

Lo = shower duration (0.167 hr)

EV = events/da (1 event/da)

EF = exposure frequency (250 da/yr)

body surface area (19,400 cm?)
exposure duration (5 yr)

body weight (70 kg)

averaging time (70 yr)

om
3201’
oy W

EGG196
EQUATIONS




CONSTRUCTION WORKER -

PATHWAY 5: DERMAL CONTACT WITH GROUNDWATER (cont.) .
Radionuclides
vt C, xA x Kp,, x EF x 1000 -~ x ED x ET
(pCi) iy
where, C., = groundwater concentration (pCi/L)
A = body surface area (1.9 m?)
Kpyw = chemical-specific permeability coefficient (1.5E-5m/hr)
EF| = exposure frequency (250 da/yr)
ED exposure duration (5 yr)

shower duration (0.167 hr/da)

EGG196
EQUATIONS




CONSTRUCTION WORKER -
PATHWAY 6: INGESTION OF SOIL BOUND CHEMICAL

Noncarcinogens

Intake =
(mg/kg/da)

where,

(C,y X EF x10°® f; x IR,,,)
(BW x 365 g)

C,., = soil chemical concentration (mg/kg)
EF = exposure frequency (250 da/yr)
IR,,, = ingestion rate (480 mg/da)

BW = body weight (70 kg)

Carcinogens

Intake =
(mg/kg/da)

where,

(C,pp X EF x ED x10° %’; x IR,

(ATxBWxSGS%)

C,. = soil chemical concentration (mg/kg)
EF = exposure frequency (250 da/yr)
ED = exposure duration (5 yr)

IR, = ingestion rate (480 mg/da)
averaging time (70 yr)
BW = body weight (70 kg)

Radionuclides

Intake = C_.xED xEFx10° £ xIR__
(pCi) e mg o
where, C,.. = soil chemical concentration (pCi/g)
ED = exposure duration (5 yr)
EF = exposure frequency (250 da/yr)
IR,,, = ingestion rate (480 mg/da)
EGG196

EQUATIONS




CONSTRUCTION WORKER -

PATHWAY 7: EXTERNAL EXPOSURE TO RADIATION .
Radionuclides
Gk~ T 1-8 ED
External Exposure = sor X To X ( o) X

where, External Exposure = external exposure contact rate (pCi yr/g)
Cusi = radionuclide concentration in soil (pCi/g)
T, = gamma shielding factor (0.333 dim.)
S, = gamma exposure time factor (0.10 dim.)
ED = exposure duration (5 yr)

EGG196
EQUATIONS




CONSTRUCTION WORKER -
. PATHWAY 8: DERMAL CONTACT WITH SOIL

Noncarcinogens

DA, xEF x A
Intake —
(Dermally Absorbed Dose) = BW x 365 -
(mg/kg/da)

Wwhere, DA o= Coy X AF X ABS x10° 22

C.., = soil concentration (mg/kg)

AF = adherence factor (0.2 mg/cm? - event)

ABS =chemical-specific absorption fraction (dim.)

EF = exposure frequency (250 events/yr)

A =  skin surface area in contact with soil (6000 cm?)

BW = body weight (70 kg)

Carcinogens
DA, xEF xXED xA

b BW x AT x365 %
(Dermally Absorbed Dose) = »

. (mg/kg/da)

where, DA o= Cooy X AF X ABS x 10° ﬁ
C... = soil concentration (mg/kg)
AF = adherence factor (0.2 mg/cm? - event)
ABS =chemical-specific absorption fraction (dim.)
EF = exposure frequency (250 events/yr)
ED = exposure duration (5 yr)
A =  skin surface area in contact with soil (5000 cm?)
BW = body weight (70 kg)
AT = averaging time (70 yr)

Radionuclides

Not used here

EGG196
EQUATIONS




PATHWAY 1: INHALATION OF VOLATILES FROM SOIL

SITE EMPLOYEE -

Noncarcinogens

(C,, x IR,, x EF)

S & (BW x 365 %)
(mg/kg/da) »
where Car = Coan X i Y
' e e
C,, = airborne constituent concentration (mg/m?)
C.., = soil constituent concentration (mg/kg)
IR,, = inhalation rate (20 m*/da)
EF = exposure frequency (250 da/yr)
BW = body weight (70 kg)
VF = chemical specific volatilization factor (m*/kg)
Carcinogens
(C XEF XED xIR,,)
Intake = =
(mg/kg/da) (BW x AT x 365 -7)
1
where, C.=C_.x—
R E
Cur airborne constituent concentration (mg/m?®)
C... = soil constituent concentration (mg/kg)
EF = exposure frequency (250 da/yr)
ED = exposure duration (25 yr)
IR,, = inhalation rate (20 m®/da)
BW = body weight (70 kg)
AT = averaging time (70 yr)
VF = chemical specific volatilization factor (m®/kg)
Radionuclides
Intake = C,XEDxEFxIR,
(pCi)
1
= ! ——————
where, Cair C,,X1000(m) X VE
C,, = airborne constituent concentration (pCi/m?)
C... = soil constituent concentration (pCi/g)
ED = exposure duration (25 yr)
EF = exposure frequency (250 da/yr)
IR,, = inhalation rate (20 m*/da)
VF = chemical specific volatilization factor [m’.fkg}
EGG196

EQUATIONS




SITE EMPLOYEE -
. PATHWAY 2: INHALATION OF DUST

Noncarcinogens "
Noncarcinogens (Cy x IR, x EF)
Intake = (ExFx a8 %)
(mg/kg/da)
S 5 x;
where, S s

C,. = airborne constituent concentration (mg/m?)
C... = soil constituent concentration (mg/kg)

IR,, = inhalation rate (20 m*/da)

EF = exposure frequency (250 da/yr)

BW = body weight (70 kg)

PEF = particulate emission factor (4.28E +9 m?/kg)

Carcinogens
(Cy X EF X ED x IR,,)

Intake = (BW x AT x365 %)
(mg/kg/da) »
where, Cor = Cot oat
"
C,. = airborne constituent concentration (mg/m?)
C. = soil constituent concentration (mg/kg)

soil
EF = exposure frequency (250 da/yr)
ED = exposure duration (25 yr)
= inhalation rate (20 m®/da)
BW = body weight (70 kg)

AT averaging time (70 yr)
PEF = particulate emission factor (4.28E +9 m?/kg)
Radionuclides
Intake = C,XEDXxEFxIR,
(pCi)
whers, Co = Cpog x1000(-£ ) x L
N (kg) PEF
C,, = airborne constituent concentration (pCi/m?)
C..s = soil constituent concentration (pCi/g)
ED = exposure duration (25 yr)
EF = exposure frequency (250 da/yr)

IR,, = inhalation rate (20 m?®/da)
. = particulate emission factor (4.28E + 9 m?®/kg)

EGG196
EQUATIONS




PATHWAY 3: INGESTION OF DRINKING WATER

SITE EMPLOYEE -

Noncarcinogens

Intake = (C“wx !wa EF)
(mg/kg/da) (BW x 365 i‘:f)
where, Cote = groundwater chemical concentration (mg/L)
IR,,, = ingestion rate of groundwater (1.0 L/da)
EF = exposure frequency (250 da/yr)
BW = body weight (70 kg)
Carcinogens
et o (Corater X fﬁw x EF x ED)
(mg/kg/da) (BW x AT x 365 i;
where, Code groundwater chemical concentration (mg/L)
IR, = ingestion rate of groundwater (1.0 L/da)
EF = exposure frequency (250 da/yr)
ED|= exposure duration (25 yr)
BW = body weight (70 kg)
AT|= averaging time (70 yr) .
Radionuclides
htske = Gl X fﬁwx EF x ED
{(pCi)
where, ol I groundwater radionuclide level (pCi/L)
IR, = ingestion rate of groundwater (1.0 L/da)
EF |= exposure frequency (250 da/yr)
ED = exposure duration (25 yr)
EGG196

EQUATIONS




SITE EMPLOYEE -
. PATHWAY 6: INGESTION OF SOIL BOUND CHEMICAL

Noncarcinogens

(C,y X EF x10°® _:% x IR,

Intake =
mg/kg/d
\gfig/ae: (BW x 365 %)
wr
where, C,.s = soil chemical concentration (mg/kg)

EF = exposure frequency (250 da/yr)
IR, = ingestion rate (50 mg/da)
BW = body weight (70 kg)

Carcinogens

Intake = & o

(mg/kg/da) (Cyoy X EF x ED x 10 = xR,
(AT x BW x 365 1;)

where, C, = soil chemical concentration (mg/kg)

80l
F = exposure frequency (250 da/yr)
D = exposure duration (25 yr)
IR, = ingestion rate (60 mg/da)
= averaging time (70 yr)
BW = body weight (70 kg)

Radionuclides

Intake = C..xEDxEFx10° £ x/R__
(pCi) ~ mg soil
where, C,ss = soil chemical concentration (pCi/g)

ED = exposure duration (25 yr)

EF = exposure frequency (250 da/yr)

o
[

ingestion rate (50 mg/da)

EGG196
EQUATIONS




SITE EMPLOYEE -
PATHWAY 7: EXTERNAL EXPOSURE TO RADIATION .

Radionuclides

CoxT-x{l -8) XED
External Exposure = sor X To X ( e)

where, External Exposure = external exposure contact rate (pCi yr/g)
Cot = radionuclide concentration in soil (pCi/g)
T, = gamma shielding factor (0.083 dim.)
S, = gamma exposure time factor (0.2 dim.)
ED = exposure duration (25 yr)

EGG196
EQUATIONS




SITE EMPLOYEE -
. PATHWAY 8: DERMAL CONTACT WITH SOIL

Noncarcinogens

DA, .XEF xA

Intake o

(Dermally Absorbed Dose) = BW x 365 r

(mg/kg/da)

where, DA~ C., X AF x ABS x 10°® -g
C,., = soil concentration (mg/kg)
AF = adherence factor (0.2 mg/cm? - event)
ABS =chemical-specific absorption fraction (dim.)
EF = exposure frequency (250 events/yr)
A =  skin surface area in contact with soil (6000 ecm?)
BW = body weight (70 kg)

Carcinogens

DA, X EF xED x A

Intake ' BW x AT x 365
(Dermally Absorbed Dose) = »

. (mg/kg/da)

where, DA,,,,= C. X AF x ABS x 10® ;‘i

C,.; = soil concentration (mg/kg)

AF = adherence factor (0.2 mg/cm? - event)

ABS =chemical-specific absorption fraction (dim.)

EF = exposure frequency (250 events/yr)

ED = exposure duration (25 yr)

A =  skin surface area in contact with soil (5000 c¢m?)
= body weight (70 kg)

AT = averaging time (70 yr)

Radionuclides

Not used here

EGG196
EQUATIONS
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Table Appendix E.1. Toxicity Profiles for Release Block D Constituents* (cont.)

Carbazole Carbazole is moderately No information was located regarding the There is limited evidence of the Carbazole was not
toxic to rats after acute toxicity of carbazole after chronic carcinogenicity of carbazole in animals. mutagenic in Salmonella
exposure. exposure of humans or other animals. Classified as a Group B2 carcinogen. typhimurium assays. No

Neoplastic lesions were observed in the information was located
liver (neoplastic nodules, hepatocellular regarding the
carcinomas), and forestomach (papillomas, | developmental or
squamous cell carcinomas) of mice fed reproductive toxicity of
carbazole. No information was located carbazole in humans or
regarding the carcinogenicity of carbazole other animals.
in humans.

Chromium Major acute effect from Chronic exposure to hexavalent chromium | Classified as an A, human carcinogen. Essential element.

oral exposure is renal
tubular necrosis.
Inhalation of chromate
salts results in irritation
and inflammation of nasal
mucosa, ulceration, and
perforation of nasal
septum.

has resulted in kidney damage in animals
and humans. Inhalation exposures to
chromates in industrial settings have
resulted in nasal membrane inflammation,
chronic rhinitis, laryngitis, and pharyngitis.
Exposures to skin can result in allergic
skin reactions in sensitive individuals.
Overall, hexavalent forms are more toxic
than trivalent forms.

Excess lung cancer has been associated

with chromate-producing industry workers.

Chromatic salts are carcinogenic in rats
exposed by inhalation.

Toxicity is related to
valence state.
















Table Appendix E.1. Toxicity Profiles for Release Block D Constituents* (cont.)

112-Trichloro- Exposure for 2.75 hours Inhalation studies with dogs, rabbits, and This substance has not been evaluated by
122- to 112-trichloro-122- rats exposed to very high concentrations the U.S. EPA for carcinogenic potential
trifluorethane trifluoro ethane produced all reported negative results. No adverse

slight psychomotor effects were reported with long-term

performance impairment occupational exposures.

at 19,161 mg/m3.

Note that all radionuclides are classified as A carcinogens (human carcinogens).



APPENDIX F

CALCULATED INTAKES AND RESIDUAL RISK TABLES










Table Appendix F.3. Construction Worker Calculated Constituent Intakes from Groundwater
(Future - Background) for Release Block D

Constituent Pathway 3 Pathway 4 Pathway 5
(mg/kg-da) Groundwir. Shower Groundwir.
unless otherwise noted Ingestion Inhalation Dermal
Organics - 0
1,1-Dichloroethene E 0.000E+00 0.000E+00 0.000E+00
1,1,1-Trichloroethane 6.536E-06 4. _54_8E 07 ~ 1.B38E-06
1,1,2-Trichloro-1,2, 2-triflucroethane 0.000E+00 0.000E+00 NAv o
Inorganics
Beryllium (carcinogen) AF Y 0.000E+00 NA i 0.000E+00
Beryllium (non-carcinogen) 0.000E+00 | NA 0000E+00_ i
Bismuth L3 0.000E+00 NA 0.000E+00
Cadmium 0.000E+00 NA 0.000E+00
Chromium T . el HDMEOS By,  3.852E-07
Cobalt 0.000E+00 NA 0.000E+00
Copper | 1.142E05 > TRNAT ~ 3699E-08
Lead % ~osMEGS | NA | 1274E09
Molybdenum _ 5.477E-05 NA 1.774E-07
Radionuclides
Actinium-227 (pC1) — | 0.000E*00 NA NA
Bismuth-210 (pCi) ~ _OO000E+00 |  NA NA
P[Mum 239!240 (pCi) R . i . . . 0 ~_NA
Tritium (pCi) 1.857E+06 1.730E+04 ~ 8.838E+03
Uranium-234 (pCi) ~ 9.900E+02 NA Y- rr
Uranium-238 (pCi) ] 8.600E+02 NA NA

NAv - Data not available to perform this calculation.

NA - Not applicable.




Table Appendix F.4. Site Employee Calculated Constituent Intakes from Soil (Background) for Release Block D

Constituent Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7
(mg/kg-da) Soil VOC Soil/Dust | Groundwir. Soil External™
unless otherwise noted | Inhalation | Inhalation | Ingestion Ingestion | Radiation
Organics
Acenaphthene NA | 0.000E+00 NA 0.000E+00 NA
Benzo(a)anthracene NA 0000E+00| NA | 0.00CE+00| NA
Benzo(a)pyrene NA | 0000E+00| NA | 0.000E+00 NA
Benzo(b)fluoranthene NA 0.000E+00 “NA 0.000E+00 NA
Benzo(g,h,i)perylene NA | 0.000E+00| NA | 0.000E+00 NA
Carbazole NA | NAv NA | NAv | NA
Dibenz(a, h)anthracene NA | 0.000E+00| NA | 0.000E+00| NA
Dibenzofuran “NA | 0000E+00| NA | 0.000E+00| NA
Fluorene NA | 0.000E+00| NA | 0.000E+00 NA
Indeno(1,2,3-cd)pyrene NA ‘0.000E+00| NA | 0.000E+00 NA
Naphthalene ‘NA | 0.000E+00 NA 0.000E+00 | NA
Phenanthrene NA | 0000E+00| NA | 0.000E+00 NA
Inorganics
Bismuth NA NAv NA NAv NA
Copper NA 1189E-08 | NA 1.272E-05 NA
Radionuclides
[Piutonium-238 (pCl) | NA | 3.797E-08 | NA | 4.063E+01 | 2.166E-01

NAv - Background value not available.

NA - Not applicable.

** - External Radiation Exposure has units of pCi-yr/gm (Pathway 7).




Table Appendix F.5. Site Employee Calculated Constituent Intakes from Groundwater (Current - Background) for Release Block D

Constituent Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7
(mg/kg-da) Soil VOC | Soil/Dust | Groundwtr. Soil External
unless otherwise noted Inhalation | Inhalation | Ingestion Ingestion | Radiation
Organics
1,1-Dichlorcethene NA NA 0.000E+00 NA NA
1.11Trchioroethane | NA | NA | 6536E06 [ NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane NA NA 0.000E+00 NA NA
Inorganics
Cadmium NA NA 0.000E+00 NA NA
Copper I el ~NA 1142E05 | NA NA
Lead NA NA 9.834E-05 NA NA
Radionuclides
Actinium-227 (pCi) NA NA 0.000E+00 NA NA
Bismuth-210 (pCi) NA NA 0.000E+00 NA NA
Plutonium-239/240 (pCi) NA NA | 7.813E+02 NA NA
Tritium (pCi) NA NA 9.284E+06 NA NA
Uranium-234 (pCi) NA NA | 4.950E+03 NA ENE .1
Uranium-238 (pCi) NA NA 4300E+03| NA NA

NA - Not applicable.




Table Appendix F.6. Site Employee Calculated Constituent Intakes from Groundwater

(Future - Background) for Release Block D

Constituent Pathway 3
(mg/kg-da) Groundwitr.
unless otherwise noted Ingestion
Organics
1,1-Dichloroethene 0.000E+00
1,1,1-Trichloroethane 6.536E-06
1,1,2-Trichloro-1,2,2-trifluoroethane |  0.000E+00
Inorganics
'éeryllium (carcinogen) 0.000E+00
Beryllium (non-carcinogen) n 0.000E+00
Bismuth = | 0.000E+00
Cadmium B 0.000E+00
Chromium 5.945E-05
Cobalt 2 o 5.945E-05
Copper | TA2E0E
Lead 1 9.834E-05
Molybdenum 5.477E-05
Radionuclides
Actinium-227 (pCi) WP 1) _ul._@_ooog‘toq
Bismuth-210 (pCi) 0.000E+00
Plutonium-239/240 (pCi) | 7.813E+02
Tritium (pCi) 9.284E+06
Uranium-234 (pCi) 4.950E+03
Uranium-238 (pCi) 4300E+03










Table Appendix F.9. Characterization of Residual Risks at Release Block D
Construction Worker (Groundwater - Future - Background)

Pathway 3 Pathway 4 Pathway 5 Construction
Constituent Groundwtr. Shower Groundwitr, Worker
lrggstion Inhalation Dermal
Non-carcinogens (HQ)
Beryllium 0.0E+00 NA 0.0E+00
Bismuth =i NA ol
Cadmium 0.0E+00 NA 0.0E+00
Chromium 1.2E-02 NA 7.7E-05
Cobalt y = NA e
Copper T NA e
1,1-Dichloroethene 0.0E+00 NA 0.0E+00
Lead _— NA i
Molybdenum 1.1E-02 NA 3.5E-05
1,1,1-Trichloroethane 7.3E-05 e 2.0E-05
1,1,2-Trichloro-1,2,2-trifluoroethane =3 i iy Total HI =
Total: 2.3E-02 1.3E-04 2.3E-02
Carcinogens (Risk)
Beryllium 0.0E+00 NA 0.0E+00 Total Carcinogenic
1,1-Dichloroethene NA 0.0E+00 NA Risks =
Total: 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Radionuclides (Risk)
Actinium-227 (pCi) 0.0E+00 NA NA
Bismuth-210 (pCi) v NA NA
Plutonium-239/240 (pCi) 5.0E-08 NA NA
Tritium (pCi) 1.3E-07 1.7E-09 6.4E-10 Total
Uranium-234 (pCi) 4 4E-08 NA NA Radionuclide
Uranium-238 (pCi) 5.3E-08 NA NA Risks =
Total: 2.8E-07 1.7E-09 6.4E-10 2.8E-07

*** - Toxicity values not available.
NA - Not applicable.




Table Appendix F.10. Characterization of Residual Risks at Release Block D - Site Employee (Soil Pathways - Background)

Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7 Site
Constituent Soil VOC | Soil/Dust | Groundwir. Soil External Employee
Inhalation | Inhalation | Ingestion | Ingestion | Radiation
Non-carcinogens (HQ)

Acenaphthene NA e NA 0.0E+00 NA

Bismuth NA i NA 2t NA

Carbazole NA ok NA iy NA

Copper NA cicid NA ' NA

Dibenzofuran NA risia NA v NA

Fluorene NA s NA 0.0E+00 NA

Naphthalene NA - NA 0.0E+00 NA

Phenanthrene NA o NA cisis NA Total Soil HI =
Total: 0.0E+00 0.0E+00

Carcinogens (Risk)

Benzo(a)anthracene NA e NA 0.0E+00 NA

Benzo(a)pyrene NA e NA 0.0E+00 NA

Benzo(b)fiuoranthene NA i NA 0.0E+00 NA

Benzo(g,h,i)perylene NA e NA e NA Total

Dibenz(a h)anthracene NA s NA 0.0E+00 NA Carcinogenic

Indeno(1,2,3-cd)pyrene NA e NA 0.0E+00 NA Risks =
Total: 0.0E+00 0.0E+00

Radionuclides (Risk) Total Radionuclide

Plutonium-238 (pCi) NA 1.0E-10 NA 1.2E-08 4.1E-12 Risks =

Total: 1.0E-10 1.2E-08 4.1E-12 1.2E-08

s 'T'oxicity values not available.
NAv - Background value not available.

NA - Not applicable.




Table Appendix F.11. Characterization of Residual Risks at Release Block D - Site Employee (Groundwater - Current - Background)

Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7 Site
Constituent Soil VOC Soil/Dust | Groundwitr. Soil External Employee
Inhalation | Inhalation | Ingestion Ingestion | Radiation
Non-carcinogens (HQ)
Cadmium NA NA 0.0E+00 NA NA
Copper NA NA o NA NA
1,1-Dichloroethene NA NA 0.0E+00 NA NA
Lead NA NA i NA NA
1.1.1-Trichloroethane NA NA 7.3E-05 NA NA
1,1.2-Trichlore-1,2,2-trifluoroethane NA NA b NA NA Total Hl=
Total: 7.3E-05 7.3E-05
Carcinogens (RISk)
1,1-Dichloroethene NA NA NA NA NA Total Carcinogenic
Risks = NA
Radionuclides (Risk)
Actinium-227 (pCi) NA NA 0.0E+00 NA NA
Bismuth-210 (pCi) NA NA - NA NA
Plutonium-239/240 (pCi) NA NA 2 5E-07 NA NA
Tritium (pCi) NA NA 6.7E-07 NA NA Total
Uranium-234 (pCi) NA NA 2.2E-07 NA NA Radionuclide
Uranium-238 (pCi) NA NA 2.7E-07 NA NA Risks =
Total: 1.4E-06 1.4E-06

*** - Toxicity values not available.
NA - Not applicable.




Table Appendix F.12. Characterization of Residual Risks at Release Block D
Site Employee (Groundwater - Future - Background)

Pathway 3 Site
Constituent Groundwtr. Employee
ﬂgestion
Non-carcinogens (HQ)
Beryllium 0.0E+00
Bismuth e
Cadmium 0.0E+00
Chromium 1.2E-02
Cobalt e
Copper i
1,1-Dichloroethene 0.0E+00
Lead i
Molybdenum 1.1E-02
1,1,1-Trichloroethane 7.3E-05
1,1,2-Trichloro-1,2,2-trifluoroethane SEN. Total HI =
Total: 2.3E-02 2.3E-02
Carcinogens (Risk) Total Carcinogenic
Beryllium 0.0E+00 Risks =
Total: 0.0E+00 0.0E+00
Radionuclides (Risk)
Actinium-227 (pCi) 0.0E+00
Bismuth-210 (pCi) =i
Plutonium-239/240 (pCi) 2.5E-07
Tritium (pCi) 6.7E-07 Total
Uranium-234 (pCi) 2.2E-07 Radionuclide
Uranium-238 (pCi) 2.7E-07 Risks =
Total: 1.4E-06 1.4E-06

*** - Toxicity values not available.










Table Appendix F.15. Construction Worker Calculated Constituent Intakes from Groundwater

(Future - Total) for Release Block D

Constituent Pathway 3 Pathway 4 Pathway 5
(mg/kg-da) Groundwir. Shower Groundwtr,
unless otherwise noted Ingestion Inhalation Dermal
Organics
1,1-Dichloroethene Tt 1.663E-05 ~ 8.268E-08 | 3.401E-06
1,1,1-Trichloroethane 5.284E-05 3.677E-06 1.486E-05
1,1,2-Trichloro-1,2, 2-trifluoroethane 8.513E-05 ~ 5.923E-06 NAvV. - Wl
Inorganics i
Beryllum (carcinogen) 6.989E-08 N, T 2.264E-10
Beryllium (non-carcinogen) 9.785E-07 NA 3170E-08
Bismuth R R i 1.566E-05 i NA i 5.072E-08
Cadmium 1.859E-05 NA 6.023E-08 |
Chromium T e 4854E-03 | NA 3.145E-05 |
CobaE & = 3.816E-05 NA 4945E-08
Copper 3 | 5.836E-03 NA 1.891E-05
Lead ] 2.455E-05 “NA 3.182E-10
Molybdenum 9.393E-05 ~ NA 3 3.043E-07
Radionuclides
Actinium-227_(pCi) — 4.18BE+02 NA NA
Bismuth-210 (0C) | 4875E+02 MWL = NA
Plutonium-239/240 (pCi) ~ 2.525E+03 NA NA
Tritium (pCi) | 7.420E+06 ~ B6.915E+04 3532E+04
Uranium-234 (pCi) 2 1.018E+04 THENAT L A s+ 8
Uranium-238 (pCi) L 1031E+04 |  NA NA

NAv - Data not available to perform this calculation.

NA - Not applicable.







Table Appendix F.17. Site Employee Calculated Constituent Intakes from Groundwater (Current - Total) for Release Block D

Constituent Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7
(mg/kg-da) Soil VOC Soil/Dust | Groundwir. Soil External
unless otherwise noted Inhalation | Inhalation | Ingestion | Ingestion | Radiation
Organics 4
1,1-Dichloroethene FT = 3 B NA 1.663E-05 NA NA
1,1,1-Trichloroethane NA | NA |6548E-06| NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane NA NA 8.513E-05 NA NA
Inorganics
Cadmium NA NA 1.859E-05 NA NA
Copper MENET NA 5.802E-03 NA | NA
Lead | NA | NA 2.455E-05 NA NA
Radionuciides
Actinium-227 (pCi) NA NA_ | 2094E+03 NA NA
Bismuth-210 (pC) | ~ NA NA 2.438E+03 NA NA
Plutonium-239/240 (pCi) - NA NA 1.250E+04 NA ~NA
Tritium (pCi) NA | NA | 1693E+07| NA ~ NA
Uranium-234 (pCi) ~ NA | NA | 5.088E+04 NA NA
Uranium-238 (pCi) = ~ NA NA 5.156E+04 NA NA

NA - Not applicable.




Table Appendix F.18. Site Employee Calculated Constituent Intakes from
Groundwater (Future - Total) for Release Block D

Constituent Pathway 3
(mag/kg-da) Groundwir.
unless otherwise noted Ingestion
Organics
1,1-Dichloroethene 1.663E-05
1,1,1-Trichloroethane |  5.284E-05
1,1,2-Trichloro-1,2 2-trifluoroethane |  8.513E-05
Inorganics
Beryllium (carcinogen) 3.495E-07
Beryllium (non-carcinogen) ~ 9.785E-07
Bismuth == 1.566E-05
Cadmium 3 1.859E-05
Chromium [ 4.854E-03
Cobalt ! 3816E-05
Copper SO T o | 5.836E-03
Lead  2455E-05
Molybdenum '9.393E-05
Radionuclides
Actinium-227 (pCi) 2.094E+03
Bismuth-210 (pCi) 2.438E+03
Plutonium-238/240 (pCi) 1.262E+04
Tritium (pCi) "% 3.710E+07
Uranium-234 (pCi) 5.088E+04
Uranium-238 (pCi) 5.156E+04







Table Appendix F.20. Characterization of Residual Risks at Release Block D - Construction Worker (Groundwater - Current - Total)

Pathway 1 | Pathway 2 | Pathway 3 | Pathway 4 | Pathway 5 | Pathway 6 | Pathway 7 | Pathway 8 Construction
Constituent Soil VOC | Soil/Dust | Groundwlr. | Shower | Groundwitr. Soil External Soil Worker
Inhalation | Inhalation | Ingestion | Inhalation Dermal Ingestion Radiation Dermal
Non-carcinogens (HQ)

Cadmium NA NA 3.7E-02 NA 1.2E-04 NA NA NA

Copper NA NA o NA pr NA NA NA

1,1-Dichloroethene NA NA 1.8E-06 NA 3.BE-07 NA NA NA

Lead NA NA i NA e NA NA NA

1,1,1-Trichloroethane NA NA 7.3E-05 - 2.0E-05 NA NA NA

1,1,2-Trichloro-1,2 2-trifluoroethane NA NA 2o S e NA NA NA Total Hi=
Total: 3.7E-02 1.4E-04 3.7E-02

Carcinogens (Risk) Total Carcinogenic

1,1-Dichloroethene NA NA NA 9.9E-08 NA NA NA NA Risks =

Total: 9.9E-08 9.9E-08
Radionuclides (Risk)

Actinium-227 (pCi) NA NA 2.6E-07 NA NA NA NA NA

Bismuth-210 (pCi) NA NA " NA NA NA NA NA

Plutonium-239/240 (pCi) NA NA 8.0E-07 NA NA NA NA NA

Tritium (pCi) NA NA 2.4E-07 3.0E-09 1.2E-09 NA NA NA Total

Uranium-234 (pCi) NA NA 4.5E-07 NA NA NA NA NA Radionuclide

Uranium-238 (pCi) NA NA 6.4E-07 NA NA NA NA NA Risks =
Total: 2.4E-06 3.0E-09 1.2E-09 2.4E-06

*** - Toxicity values not available.
NA - Not applicable.




Table Appendix F.21. Characterization of Residual Risks at Release Block D
Construction Worker (Groundwater - Future - Total)

Pathway 3 Pathway 4 Pathway 5 Construction
Constituent Groundwtr. Shower Groundwir. Worker
Ingestion Inhalation Dermal
Non-carcinogens (HQ)
Beryllium 2.0E-04 NA 6.3E-07
Bismuth e NA ot
Cadmium 3.7E-02 NA 1.2E-04
Chromium 9.7E-01 NA 6.3E-03
Cobalt NA i
Copper . NA s
1,1-Dichloroethene 1.8E-06 NA 3.8E-07
Lead Wi NA e
|Molybdenum 1.9E-02 NA 6.1E-05
1,1,1-Trichloroethane 5.9E-04 g 1.7E-04
1,1,2-Trichloro-1,2 2-trifluoroethane i iz e Total HI =
Total: 1.0E+00 6.6E-03 1.0E+00
Carcinogens (Risk)
Beryllium 3.0E-07 NA 9.7E-10 Total Carcinogenic
1,1-Dichloroethene NA 9.9E-08 NA Risks =
Total: 3.0E-07 9.9E-08 9.7E-10 4.0E-07
Radionuclides (Risk)
Actinium-227 (pCi) 2.6E-07 NA NA
Bismuth-210 (pCi) o NA NA
Plutonium-239/240 (pCi) 8.1E-07 NA NA
Tritium (pCi) 5.3E-07 6.6E-09 2,5E-09 Total
Uranium-234 (pCi) 4.5E-07 NA NA Radionuclide
Uranium-238 (pCi) 6.4E-07 NA NA Risks =
Total: 2.7E-06 6.6E-09 2.5E-09 2.7E-06

*** - Toxicity values not available.
NA - Not applicable.




Table Appendix F.22. Characterization of Residual Risks at Release Block D - Site Employee (Soil Pathways - Total)

Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7 Site
Constituent Soil VOC Soil/Dust | Groundwir. Soil External Employee
Inhalation | Inhalation | Ingestion | Ingestion | Radiation
Non-carcinogens (HQ)

Acenaphthene NA i NA 1.89E-08 NA

Bismuth NA e NA _ NA

Carbazole NA ¥ i NA - NA

Copper NA i NA e NA

Dibenzofuran NA i NA e NA

Fluorene NA _rr NA 8.0E-05 NA

Naphthalene NA - NA 1.8E-08 NA

Phenanthrene NA w3 NA £ NA Total Soil HI =
Total: 8.0E-05 8.0E-05

Carcinogens (Risk)

Benzo(a)anthracene NA - NA 5.5E-06 NA

Benzo(a)pyrene NA i i NA 4.5E-05 NA

Benzo(b)fluoranthene NA - NA 7.5E-06 NA

Benzo(g,h,i)perylene NA A NA = NA Total

Dibenz(a,h)anthracene NA “' NA 6.8E-06 NA Carcinogenic

Indeno(1,2,3-cd)pyrene NA i NA 2.9E-06 NA Risks =
Total: 6.7E-05 6.7E-05

Radionuclides (Risk) Total Radionuclide

Plutonium-238 (pCi) NA 2.2E-08 NA 2.6E-07 8.9E-11 Risks =

Total: 2.2E-09 2.6E-07 8.9E-11 2.7E-07

*** - Toxicity values not available.
NA - Not applicable.




Table Appendix F.23. Characterization of Residual Risks at Release Block D - Site Employee (Groundwater - Current - Total)

Pathway 1 | Pathway 2 | Pathway 3 | Pathway 6 | Pathway 7 Site
Constituent Soil VOC | Soil/Dust | Groundwtr, Soil External Employee
Inhalation | Inhalation | Ingestion Ingestion | Radiation
Non-carcinogens (HQ)
Cadmium NA NA 3.7E-02 NA NA
Copper NA NA gl NA NA
1,1-Dichloroethene NA NA 1.8E-06 NA NA
Lead NA NA e NA NA
1,1,1-Trichloroethane NA NA 7.3E-05 NA NA
1,1,2-Trichloro-1,2, 2-trifluorcethane NA NA Saia NA NA Total Hi =
Total: 3.7E-02 3.7E-02
Carcinogens (Risk)
1,1-Dichloroethene NA NA NA NA NA Total Carcinogenic
Risks = NA
Radionuclides (Risk)
Actinium-227 (pCi) NA NA 1.3E-06 NA NA
Bismuth-210 (pCi) NA NA NA NA
Plutonium-239/240 (pCi) NA NA 4.0E-06 NA NA
Tritium (pCi) NA NA 1.2E-06 NA NA Total
Uranium-234 (pCi) NA NA 2.2E-06 NA NA Radionuclide
Uranium-238 (pCi) NA NA 3.2E-06 NA NA Risks =
Total: 1.2E-05 1.2E-05

*** - Toxicity values not available.
NA - Not applicable.




Table Appendix F.24. Characterization of Residual Risks at Release Block D
Site Employee (Groundwater - Future - Total)

Pathway 3 Site
Constituent Groundwitr. Employee
Ingestion
Non-carcinogens (HQ)
Beryllium 2.0E-04
Bismuth =
Cadmium 3.7E-02
Chromium 9,7E-01
Cobalt e
Copper gt
1,1-Dichloroethene 1.8E-06
Lead o
Molybdenum 1.9E-02
1,1,1-Trichloroethane 5.9E-04 i
1,1,2-Trichloro-1,2,2-trifluorcethane e Total Hi=
Total: 1.0E+00 1.0E+00
Carcinogens (Risk) Total Carcinogenic
Beryllium 1.5E-06 Risks =
Total: 1.5E-06 1.5E-06
Radionuclides (Risk)
Actinium-227 (pCi) 1.3E-06
Bismuth-210 (pCi) .
Plutonium-238/240 (pCi) 4.0E-06 -
Tritium (pCi) 2.7E-06 Total
Uranium-234 (pCi) 2.2E-06 Radionuclide
Uranium-238 (pCi) 3.2E-06 Risks =
Total: 1.3E-05 1.3E-05

*** . Toxicity values not available.









