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Figure 4-1. Retrieval System Diagram.
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CCTV = closed-circuit television HIHTL = Hose-in-Hose Transfer Line

42  RETRIEVAL SYSTEM PERFORMANCE

In tank C-111, the waste primarily consisted of uranium recovery waste, ferrocyanide waste,
PUREX organic wash waste, cladding waste and waste from the Hot Semi-Works Plant. The
rationale for selection of the three approved retrieval technologies can be found in RPP-37739.
Modified sluicing was selected because it requires less DST supernate storage and management
along with an anticipated shorter retrieval duration over the Mobile Retrieval System. ERSS and
HPW were selected as they can be deployed in less time than an in-tank vehicle technology. As
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Figure 7-1. Tank 241-C-111 Leak Detection Monitoring Timeline.
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HRR = high-resolution resistivity

I Inc., Corporation Del , 101 Columbia Road Morristown, New Jersey.

Honeywell Enraf® is a registered trademark of Honeywell Inter
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Table D-5. Well Driller Scenario Doses (mrem) for Single-Shell Tank 241-C-111 Showing Major Constituents
for A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2008) and Pathways. (4 sheets)

Nuclide

Years After Site Closure (January 1, 2032)

100lzoolsoolmlsoo]m]7oolaool9oo|1.0oo
A — Average Inventory

Antimony-125
Tin-126 3.26E-03 | 3.26E-03 | 3.25E-03 | 3.25E-03 | 3.25E-03 | 3.25E-03 | 3.25E-03 | 3.25E-03 | 3.25E-03 | 3.25E-03
Iodine-129 2.18E-06 | 2.18E-06 | 2.18E-06 | 2.18E-06 | 2.18E-06 | 2.18E-06 | 2.18E-06 | 218E-06 | 2.18E-06 | 2.18E-06
Cesium-137 + Daughters | 1.19E+00 | 1.18E-01 | 1.17E-02 | 1.16E-03 | 1.15E-04 | 1.14E-05
Barium-137m
Carbon-14
Europium-152 2.57E-03 | 142E-05
Europium-154 7.47E-05
Europium-155
Thorium-228 + D
Thorium-230 2.98E-03 | 4.17E-03 | 531E-03 | 6.40E-03 | 7.44E-03 | 844E-03 | 9.39E-03 | 1.03E-02 | 1.12E-02 | 1.20E-02
Protactinium-231 7.25E-02 | 7.31E-02 | 7.30E-02 | 7.29E-02 | 7.27E-02 | 7.26E-02 | 7.24E-02 | 7.23E-02 | 7.21E-02 | 7.20E-02
Thorium-232 2.04E-06 | 2.04E-06 | 204E-06 | 2.04E-06 | 2.04E-06 | 2.04E-06 | 2.04E-06 | 2.04E-06 | 2.04E-06 | 2.04E-06
Uranium-233 1.62E-05 | 2.24E-05 | 2.86E-05 | 3.47E-05 | 4.07E-05 | 4.67E-05 | 5.26E-05 | 5.84E-05 | 6.42E-05 | 6.99E-05
Uranium-234 2.98E-05 | 3.03E-05 | 3.11E-05 | 3.20E-05 | 3.31E-05 | 3.43E-05 | 3.57E-05 | 3.72E-05 | 3.89E-05 | 4.07E-05
Uranium-235 + D 1.13E-05 1.22E-05 | 1.25E-05 1.31E-05

Uranium-236

Neptunium-237 + D

1.60E-04

1.60E-04
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Table D-5. Well Driller Scenario Doses (mrem) for Single-Shell Tank 241-C-111 Showing Major Constituents
for A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2008) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)

Nuclide

100 200 300 400 500 600 700 800 900 1,000
Plutonium-238 1.71E-03 | 7.77E-04 | 3.53E-04 | 1.60E-04 | 7.27E-05 | 3.30E-05 | 1.50E-05 | 6.88E-06 | 3.18E-06 15}&06
Uranium-238 + D 5.32E-05 | 5.32E-05 | 5.32E-05 | 5.32E-05 | 5.32E-05 | 5.32E-05 | 5.32E-05 | 5.32E-05 | 5.32E-05 | 5.32E-05
Plutonium-239 2.20E-02 | 2.19E-02 | 2.19E-02 | 2.18E-02 | 2.18E-02 | 2.17E-02 | 2.16E-02 | 2.16E-02 | 2.15E-02 | 2.14E-02
Plutonium-240 237E-03 | 2.35E-03 | 232E-03 | 2.30E-03 | 227E-03 | 2.25E-03 | 2.23E-03 | 220E-03 | 2.18E-03 | 2.16E-03
Americium-241 3.99E-01 | 340E-01 | 290E-01 | 2.47E-01 | 2.10E-01 | 1.79E-01 | 1.53E-01 | 1.30E-01 | 1.11E-01 | 9.46E-02
Plutonium-241 + D 6.27E-04 | 535E-04 | 4.56E-04 | 3.88E-04 | 3.31E-04 | 2.82E-04 | 2.40E-04 | 2.05E-04 | 1.74E-04 | 1.49E-04
Curium-242 3.25E-06 | 1.48E-06
Plutonium-242 8.71E-04 | 871E-04 | 8.71E-04 | 8.70E-04 | B.70E-04 | 8.70E-04 | 8.70E-04 | 8.70E-04 | 8.70E-04 | 8.69E-04
Curium-243 2.28E-05 | 243E-06
Curium-244 5.65E-05 | 2.11E-05 | 2.02E-05 | 1.99E-05 | 1.97E-05 | 1.95E-05 | 1.93E-05 | 191E-05 | 1.89E-05 | 1.87E-05
Tritium
Cobalt-60
Nickel-63 6.75E-06 | 3.38E-06 | 1.69E-06
Selenium-79
Strontium-90 + D 4.05E-01 | 3.45E-02 | 2.94E-03 | 2.51E-04 | 2.14E-05 | 1.82E-06
Yttrium-90
Technetium-99 | 8. e
Total Dose 6.45E+00 | 9.72E-01 | 4.45E-01 ( 3.60E-01 | 3.20E-01 | 2.89E-01 | 2.63E-01 | 2.41E-01 | 2.23E-01 | 2.07E-01
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Table D-5. Well Driller Scenario Doses (mrem) for Single-Shell Tank 241-C-111 Showing Major Constituents
for A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2008) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)

Nuclide
00 | 20 | 30 [ a0 [ s [ 00 | 700 | s00 | s00 [ 100
B~ 95% Upper Confidence Level Inventory
Antimony-125
Tin-126 9.84E-03 | 9.84E-03 | 9.83E-03 | 9.83E-03 | 9.83E-03 | 9.82E-03 | 9.82E-03 | 9.82E-03 | 9.82E-03 | 9.81EF-03
Todine-129 6.57E-06 | 6.57E-06 | 6.57E-06 | 6.57E-06 | 6.57E-06 | 6.57E-06 | 6.57E-06 | 6.57E-06 | 6.57E-06 | 6.57E-06
Cesium-137 + Daughters | 2.62E+00 | 2.60E-01 | 2.58E-02 | 2.56E-03 | 2.54E-04 | 2.52E-05
Barium-137m
'U Carbon-14
N Europium-152 7.77E-03 | 4.29E-05
Europium-154 2.26E-04
Europium-155
Thorium-228 + D
Thorium-230 9.02E-03 | 1.26E-02 | 1.61E-02 | 1.94E-02 | 2.25E-02 | 2.55E-02 | 2.84E-02 | 3.12E-02 | 3.38E-02 | 3.63E-02
Protactinium-231 2.19E-01 | 221E-01 | 221E-01 | 2.20E-01 | 2.20E-01 | 2.19E-01 | 2.19E-01 | 2.18E-01 | 2.18E-01 | 2.17E-01
Thorium-232 4.95E-06 | 4.95E-06 | 4.95E-06 | 4.95E-06 | 495E-06 | 4.95E-06 | 4.95E-06 | 4.95E-06 | 4.95E-06 | 4.95E-06
Uranium-233 4.90E-05 | 6.78E-05 | 8.64E-05 | 1.05E-04 | 1.23E-04 | 1.41E-04 | 1.59E-04 | 1.77E-04 | 1.94E-04 | 2.11E-04
Uranium-234 8.99E-05 | 9.16E-05 | 9.38E-05 | 9.65E-05 | 9.98E-05 | 1.04E-04 | 1.08E-04 | 1.12E-04 | 1.17E-04 | 1.23E-04
Uranium-235 + D 287E-05 | 2.94E-05 | 3.02E-05 | 3.09E-05 | 3.16E-05 | 324E-05 | 3.31E-05 | 3.38E-05

Uranium-236

Neptunium-237 + D
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Table D-5. Well Driller Scenario Doses (mrem) for Single-Shell Tank 241-C-111 Showing Major Constituents
for A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2008) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)

Nuclide

100 200 300 | 400 500 600 700 800 900 1,000
Plutonium-238 320E-03 | 145E-03 | 6.59E-04 | 2.99E-04 | 136E-04 | 6.17E-05 | 2.81E-05 | 128E-05 | 5.94E-06
Uranium-238 + D 129E-04 | 129E-04 | 129E-04 | 1.29E-04 | 129E-04 | 129E-04 | 129E-04 | 129E-04 | 1.29E-04 | 129E-04
Plutonium-239 6.64E-02 | 6.62E-02 | 6.61E-02 | 6.59E-02 | 6.57E-02 | 6.55E-02 | 6.53E-02 | 6.51E-02 | 6.49E-02 | 6.47E-02
Plutonium-240 7.15E-03 | 7.08E-03 | 7.00E-03 | 6.93E-03 | 6.86E-03 | 6.78E-03 | 6.71E-03 | 6.64E-03 | 6.57E-03 | 6.50E-03
Americium-241 8.00E-01 | 6.81E-01 | 581E-01 | 495E-01 | 421E-01 | 3.59E-01 | 3.06E-01 | 261E-01 | 2.22E-01 | 1.89E-01
Plutonium-241 + D 1.90E-03 | 1.62E-03 | 138E-03 | 1.17E-03 | 1.00E-03 | 8.53E-04 | 7.27E-04 | 6.19E-04 | 528E-04 | 4.50E-04
Curium-242 4.55E-06
Plutonium-242 2.63E-03 | 263E-03 | 2.63E-03 | 263E-03 | 263E-03 | 263E-03 | 263E-03 | 263E-03 | 263E03 | 2.62E-03
Curium-243 4.56E-05 | 4.87E-06
Curium-244 1.13E-04 | 4.24E-05 | 40SE-05 | 4.00E-05 | 3.96E-05 | 3.92E-05 | 3.88E-05 | 3.84E-05 | 3.80E-05 | 3.76E-05
Tritium
Cobalt-60
Nickel-63 121E-05 | 6.04E-06 5
Selenium-79
Strontium-90 + D 9.92E-01 | 845E-02 | 7.20E-03 | 6.14E-04 | 5.23E-05 | 4.46E-06
Yttrium-90
Technetium-99
Total Dose 1.54E+01 | 2.26E+00 | 1.02E+00 | 8.32E-01 | 7.52E-01 | 6.91E-01 | 6.40E-01 | 5.96E-01 | 5.59E-01 | 5.28E-01
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Table D-6. Rural Pasture Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for A) Average
Inventory and B) 95% Upper Confidence Level Inventory (decayed as of January 2008) and Pathways. (4 sheets)

—_— Years After Site Closure (January 1, 2032)
100 | 200 | 30 | 400 [ so0 | e0 | 700 [ s | o0 | 1000
A — Average Inventory

Antimony-125
Tin-126 369E-04 | 3.69E-04 | 3.69E-04 | 3.69E-04 | 3.69E-04 | 3.69E-04 | 369E-04 | 369E-04 | 3.68E-04 | 3.68E-04
Todine-129 221E05 | 221E-05 | 221E-05 | 221E-05 | 221E05 | 221E-05 | 221E-05 | 221E-05 | 2.21E-05 | 221E-05
Cesium-137 + Daughters | 3.20E-01 | 3.17E-02 | 3.15E-03 | 3.12E-04 | 3.10E-05 |
Barium-137m
Carbon-14 355E-06 | 3.51E-06 E-06 | 318E06 |
Europium-152 2.91E-04
Europium-154 8.44E-06
Europium-155
Thorium-228 + D
Thorium-230 7.23E-04 | 9.77E-04 | 122E-03 | 145E-03 | 1.68E-03 | 1.89E-03 | 209E-03 | 229E-03 | 2.48E-03 | 2.65E-03
Protactinium-231 1.85E-02 | 1.87E-02 | 1.86E-02 | 1.86E-02 | 1.86E-02 | 1.85E-02 | 1.85E-02 | 1.84E-02 | 1.84E-02 | 1.84E-02
Thorium-232
Uranium-233 6.59E-06 | 8.02E-06 | 9.42E-06 | 1.08E-05 | 1.22E-05 | 136E-05 | 149E-05 | 1.63E-05 | 1.76E-05 | 1.89E-05
Uranium-234 1.79E-05 1.84E-05 | 1.88E-05 | 191E-05 | 1.95E-05
Uranium-235 + D | 207606 | 215806 | 222806
Uranium-236
Neptunium-237 + D 3.40E-05

Plutonium-238

4.86E-04

2.21E-04

1.00E-04

4.55E-05

2.07E-05
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Table D-6. Rural Pasture Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for A) Average
Inventory and B) 95% Upper Confidence Level Inventory (decayed as of January 2008) and Pathways. (4 sheets)

wadillie Years After Site Closure (January 1, 2032)
- 100 200 300 400 500 600 700 800 900 1,000

Uranium-238 + D 1.37E-05 | 1.37E-05 | 1.37E-05 | 1.37E-05 | 1.37E-05 | 1.37E-05 | 1.37E-05 | 1.38E-05 | 1.38E-05 | 1.38E-05
Plutonium-239 6.27E-03 | 6.25E-03 | 6.23E-03 | 6.21E-03 | 6.20E-03 | 6.18E-03 | 6.16E-03 | 6.14E-03 | 6.12E-03 | 6.11E-03
Plutonium-240 6.75E-04 | 6.68E-04 | 6.61E-04 | 6.54E-04 | 6.47E-04 | 6.40E-04 | 6.34E-04 | 6.27E-04 | 6.21E-04 | 6.14E-04
Americium-241 1.10E-01 | 9.37E-02 | 7.98E-02 | 6.80E-02 | 5.80E-02 | 4.94E-02 | 4.21E-02 | 3.59E-02 | 3.06E-02 | 2.60E-02
Plutonium-241 + D 1.73E-04 | 1.47E-04 | 1.26E-04 | 1.07E-04 | 9.11E-05 | 7.76E-05 | 6.62E-05 | 5.64E-05 | 4.80E-05 | 4.09E-05
Curium-242
Plutonium-242 248E-04 | 248E-04 | 248E-04 | 248E-04 | 248E-04 | 248E-04 | 248E-04 | 248E-04 | 2.48E-04 | 2.48E-04
Curium-243 4.92E-06
Curium-244 1.62E-05 | 6.02E-06 | 5.74E-06 | 5.67E-06 | 5.61E-06 | 5.56E-06 | 5.50E-06 | 5.44E-06 | 5.38E-06 | 5.33E-06
Tritium
Cobalt-60
Nickel-63 1.80E-04 | 8.98E-05 | 449E-05 | 2.25E-05 | 1.13E-05 | 5.63E-06 i‘{i'm (
Selenium-79
Strontium-90 + D 2.34E+01 | 1.99E+00 | 1.70E-01 | 1.45E-02 | 1.23E-03 | 1.05E-04 | 8.96E-06
Yittrium-90
Technetium-99 1.72E-04 | 1.72E-04 | 1.72E-04 | 1.72E-04 | 1.72E-04 | 1.72E-04 | 1.72E-04 | 1.72E-04 | 1.72E-04 | 1.72E-04
Total Dose 2.75E+02 | 2.35E+01 | 2.10E+00 | 2.66E-01 | 1.01E-01 | 7.89E-02 | 7.06E-02 | 6.44E-02 | 5.92E-02 | 5.47E-02

Antimony-125

Tin-126

1.12E-03

1.12E-03

B —95% Upper Confidence Level Inventory

1.12E-03

1.11E-03

1.11E-03

1.11E-03

1.11E-03

1.11E-03

1.11E-03

1.11E-03

135 of 168

0 'A%y ‘€L109-1dd-dd¥



RPP-RPT-60173 Rev.00

9z-d

7/18/2017 - 11:26 AM

Table D-6. Rural Pasture Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for A) Average
Inventory and B) 95% Upper Confidence Level Inventory (decayed as of January 2008) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)
Nuclide
100 200 300 400 500 600 700 800 900 1,000

Iodine-129 6.68E-05 | 6.68E-05 | 6.68E-05 | 6.68E-05 | 6.68E-05 | 6.68E-05 | 6.68E-05 | 6.68E-05 | 6.68E-05 | 6.68E-05
Cesium-137 + Daughters | 7.05E-01 | 7.00E-02 | 6.94E-03 | 6.89E-04 | 6.83E-05 | 6.78E-06
Barium-137m
Carbon-14 1.07E-05 1.05E-05 | 1.04E-05 | 1.02E-05 | 1.01E-05 | 9.99E-06 | 9.87E-06 | 9.75E-06 | 9.64E-06
Europium-152 8.79E-04
Europium-154 2.55E-05
Europium-155
Thorium-228 + D
Thorium-230 2.19E-03 | 2.95E-03 | 3.69E-03 | 4.40E-03 | 5.07E-03 | 572E-03 | 6.33E-03 | 6.92E-03 | 7.49E-03 | 8.03E-03
Protactinium-231 5.63E-02
Thorium-232
Uranium-233 2.85E-05 | 3.27E-05
Uranium-234 5.17E-05 | 520E-05 | 5.26E-05 | 5.32E-05 | 5.39E-05 | 547E-05 | 5.57E-05 | 5.67E-05 | 5.78E-05 | 5.90E-05
Uranium-235 + D 06 | | 4.99E-06 | I
Uranium-236
Neptunium-237 + D 7.40E-05 | 7.40E-05 | 740E-05 | 7.40E-05 | 7.40E-05 | 7.40E-05 | 7.40E-05 | 7.40E-05 | 7.40E-05 | 7.41E-05
Plutonium-238 9.08E-04 | 4.12E-04 | 187E-04 849E-05 | 3.86E-05 | 1.75E-05 | 8.01E-06
Uranium-238 + D 3.33E-05 | 3.33E-05 | 3.33E-05 | 3.33E-05 | 3.33E-05 | 3.33E-05 | 3.33B-05 | 3.33E-05 | 3.34E-05 | 3.34E-05
Plutonium-239 1.89E-02 | 1.89E-02 | 1.88E-02 | 1.88E-02 | 187E-02 | 1.86E-02 | 1.86E-02 | 185E-02 | 1.85B-02 | 1.84E-02
Plutonium-240 2.04E-03 | 2.01E-03 | 1.99E-03 | 1.97E-03 | 195E-03 | 193E-03 | 1.91E-03 | 1.89E-03 | 1.87E-03 | 1.85E-03
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Table D-6. Rural Pasture Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for A) Average
Inventory and B) 95% Upper Confidence Level Inventory (decayed as of January 2008) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)

Nuclide
100 200 300 400 500 600 700 800 900 1,000

Americium-241 2.20E-01 | 1.88E-01 | 1.60E-01 | 1.36E-01 | 1.16E-01 | 9.89E-02 | 843E-02 | 7.18E-02 | 6.12E-02 | 5.22E-02
Plutonium-241 + D 5.22E-04 | 4.46E-04 | 3.80E-04 | 3.24E-04 | 2.76E-04 | 2.35E-04 | 2.00E-04 | 1.71E-04 | 1.45E-04 | 124E-04
Curium-242
Plutonium-242 749E-04 | 7.48E-04 | 7.48E-04 | 7.48E-04 | 7.48E-04 | 7.48E-04 | 7.48E-04 | 7.48E-04 | 7.47E-04 | 7.47E-04
Curium-243 9.85E-06
Curium-244 3.25E-05 | 1.21E-05 | 1.15E-05 | 1.14E-05 | 1.13E-05 | 1.12E-05 | 1.10E-05 | 1.09E-05 | 1.08E-05 | 1.07E-05
Tritium
Cobalt-60
Nickel-63 321E-04 | 161E-04 | 8.04E-05 | 4.02E-05 | 2.01E-05 | 1.01E-05
Selenium-79
Strontium-90 + D 5.73E+01 | 4.88E+00 | 4.16E-01 | 3.55E-02 | 3.02E-03 | 2.58E-04 | 2.19E-05
Yttrium-90
Technetium-99 3.46E-04 | 3.46E-04 | 346E-04 | 3.46E-04 | 3.46E-04 | 3.46E-04 | 3.45E-04 | 3.45E-04 | 3.45E-04 | 3.45E-04
Total Dose 6.73E+02 | 5.76E+01 | 5.13E+00 | 6.37E-01 | 2.36E-01 | 1.87E-01 | 1.70E-01 | 1.58E-01 | 1.47E-01 | 1.39E-01

137 of 168

0 "ASY ‘€L109-1dd-dd¥







RPP-RPT-60173 Rev.00

6c-d

7/18/2017 - 11:26 AM

Table D-7. Suburban Garden Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for
A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2007) and Pathways. (4 sheets)

Nuclide

Years After Site Closure (January 1, 2032)

00 | 20 | 30 | 40 | seo | 00 | 700 | s00 [ 900 [ 100
A — Average Inventory

Antimony-125
Tin-126 3.55E-03 | 3.55E-03 | 3.55E-03 | 3.55E-03 | 3.55E-03 | 3.55E-03 | 3.55E-03 | 3.55E-03 | 3.55E-03 | 3.55E-03
Iodine-129 1.10E-04 | 1.10E-04 | 1.10E-04 | 1.10E-04 | 1.10E-04 | 1.10E-04 | 1.10E-04 | 1.10E-04 | 1.10E-04 | 1.10E-04
Cesium-137 + Daughters | 3.10E+00 | 3.08E-01 | 3.05E-02 | 3.03E-03 | 3.00E-04
Barium-137m
Carbon-14 6.23E-05 | 6.15E-05 | 6.08E<
Europium-152 2.79E-03
Europium-154 8.12E-05
Europium-155
Thorium-228 + D
Thorium-230 1.24E-02 | 1.82E-02 | 2.39E-02 | 2.93E-02 | 3.45E-02 | 3.94E-02 | 441E-02 | 4.87E-02 | 5.30E-02 | 5.71E-02
Protactinium-231 3.92E-01 | 3.95E-01 | 3.95E-01 | 3.94E-01 | 3.93E-01 | 3.92E-01 | 3.91E-01 | 3.90E-01 | 3.90E-01 | 3.89E-01
Thorium-232
Uranium-233 2.53E-04 | 2.73E-04 | 293E-04 | 3.12E-04 | 3.32E-04 | 3.51E-04 | 3.70E-04 | 3.89E-04 | 4.07E-04 | 4.26E-04
Uranium-234

Uranium-235 + D

Uranium-236

Neptunium-237 + D

2.35E-03

2.35E-03

2.35E-03

2.35E-03

2.35E-03
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Table D-7. Suburban Garden Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for
A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2007) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)

Nuclide

100 200 300 400 500 600 700 800 900 1,000
Plutonium-238 1.08E-02 | 4.88E-03 | 2.22E-03 | 1.01E-03 | 4.58E-04 | 2.09E-04 | 9.62E-05 : OE- "Jr"}
Uranium-238 + D 5.12E-04 | 5.13E-04 | 5.13E-04 | 5.13E-04 | 5.13E-04 | 5.13E-04 | 5.13E-04 | 5.13E-04 | 5.14E-04 | 5.14E-04
Plutonium-239 1.39E-01 | 1.39E-01 | 1.38E-01 | 1.38E-01 | 1.37E-01 | 1.37E-01 | 1.37E-01 | 1.36E-01 | 1.36E-01 | 1.35E-01
Plutonium-240 1.50E-02 | 148E-02 | 147E-02 | 1.45E-02 | 144E-02 | 1.42E-02 | 141E-02 | 1.39E-02 | 138E-02 | 1.36E-02
Americium-241 2.41E+00 | 2.05E+00 | 1.75E+00 | 1.49E+00 | 1.27E+00 | 1.08E+00 | 9.23E-01 | 7.87E-01 | 6.71E-01 | 5.72E-01
Plutonium-241 + D 3.78E-03 | 3.23E-03 | 2.75E-03 | 2.34E-03 | 2.00E-03 | 1.70E-03 | 145E-03 | 1.24E-03 | 1.05E-03 | 899E-04
Curium-242
Plutonium-242 5.48E-03 | 5.48E-03 | S48E-03 | 548E-03 | 548E-03 | S48E-03 | 548E-03 | 5.48E-03 | 548E-03 5.48E-03
Curium-243 9.42E-05
Curium-244 3.50E-04 | 133E-04 | 127E-04 | 1.26E-04 | 1.25E-04 | 1.23E-04 | 122E-04 | 1.21E-04 | 1.19E-04 | 1.18E-04
Tritium
Cobalt-60
Nickel-63 1.22E-03 | 6.09E-04 | 3.05E-04 | 1.53E-04 | 7.63E-05
Selenium-79
Strontium-90 + D 3.32E+02 | 2.83E+01 | 2.41E+00 | 2.05E-01 | 1.75E-02 | 149E-03 | 1.27E-04
Yttrium-90
Technetium-99 131E-02 | 131E-02 | 1.31E-02 | 1.31E-02 | 131E-02 | 1.31E-02 | 1.31E-02 | 1.31E-02 | 1.31E-02 | 1.31E-02
Total Dose 3.90E+03 | 3.34E+02 | 3.06E+01 | 4.51E+00 | 2.09E+00 | 1.71E+00 | 1.54E+00 | 1.40E+00 | 1.29E+00 | 1.19E+00
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Table D-7. Suburban Garden Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for
A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2007) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)

Nuclide

100|2oo]300]400]500|sool7oo|soo|90011,ooo
B —95% Upper Confidence Level Inventory

Antimony-125

Tin-126 1.07E-02 | 1.07E-02 | 1.07E-02 | 1.07E-02 | 1.07E-02 | 1.07E-02
Todine-129 332E-04 | 332E-04 | 332E-04 | 3.32E-04 | 3.32E-04 | 3.32E-04 | 332E-04 | 3.32E-04 | 332E-04 | 332E-04
Cesium-137 + Daughters | 6.84E+00 | 6.78E-01 | 6.73E-02 | 6.68E-03 | 6.62E-04 z
Barium-137m 5
- Carbon-14 1.88E-04 | 1.86E-04 | 184E-04 | 1.82E-04 | 1.80E-04 | 1.77E-04 | 175E-04 | 1.73E-04 | 171E-04 | 169E-04 ?’i
@ Europium-152 8.45E-03 =
Europium-154 2.46E-04 -d
Europium-155 .‘f
Thorium-228 + D =
Thorium-230 3.74E-02 | 5.51E-02 | 7.22E-02 | 8.86E-02 | 104E-01 | 1.19E-01 | 133E-01 | 147E-01 | 1.60E-01 | 1.73E-01
Protactinium-231 1.19E+00
Thorium-232
Uranium-233 7.65E-04
Uranium-234 245E-03 | 246E-03 | 2.47E-03
Uranium-235 + D .
Uranium-236

5.11E-03 | 5.11E-03 5.11E-03 | 5.11E-03

Neptunium-237 + D

5.11E-03
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Table D-7. Suburban Garden Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for
A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2007) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)

Nuclide
100 200 300 400 500 600 700

Plutonium-238 2.01E-02 | 9.12E-03 | 4.14E-03 | 1.88E-03 | 8.55E-04 | 3.90E-04 | 1.80E-04 L
Uranium-238 + D 124E-03 | 124E-03 | 1.24E-03 | 124E-03 | 1.24E-03 | 1.24E-03 | 1.24E-03 | 1.25E-03 | 1.25E-03 | 1.25E-03
Plutonium-239 4.20E-01 | 4.18E-01 | 4.17E-01 | 4.16E-01 | 4.15E-01 | 4.14E-01 | 4.12E-01 | 4.11E-01 | 4.10E-01 | 4.09E-01
Plutonium-240 4.52E-02 | 447E-02 | 442E-02 | 4.38E-02 | 4.33E-02 | 4.28E-02 | 4.24E-02 | 420E-02 | 4.15E-02 | 4.11E-02
Americium-241 4.82E+00 | 4.11E+00 | 3.50E+00 | 2.99E+00 | 2.54E+00 | 2.17E+00 | 1.85E+00 | 1.58E+00 | 1.34E+00 | 1.15E+00
Plutonium-241 + D 1.14E-02 | 9.76E-03 | 8.32E-03 | 7.09E-03 | 6.04E-03 | 5.15E-03 | 4.39E-03 | 3.74E-03 | 3.19E-03 | 2.72E-03
Curium-242
Plutonium-242 1.66E-02 | 1.66E-02 | 1.66E-02 | 1.65E-02 | 1.65E-02 | 1.65E-02 | 1.65E-02 | 1.65E-02 | 1.65E-02 | 1.65E-02
Curium-243 1.88E-04
Curium-244 7.02E-04 | 2.68E-04 | 2.56E-04 | 2.53E-04 | 2.50E-04 | 247E-04 | 2.45E-04 | 242E-04 | 240E-04 | 2.37E-04
Tritium
Cobalt-60
Nickel-63 2.18E-03 | 1.09E-03 | 5.45E-04 | 2.73E-04 1.37&6:4
Selenium-79
Strontium-90 + D 8.12E+02 | 6.92E+01 | 5.90E+00 | 5.03E-01 | 4.29E-02 | 3.65E-03 | 3.11E-04
Yttrium-90
Technetium-99 2.64E-02 | 2.64E-02 | 2.64E-02 | 2.63E-02 | 2.63E-02 | 2.63E-02 | 2.63E-02 | 2.63E-02 | 2.63E-02 | 2.63E-02
Total Dose 9.54E+03 | 8.19E+02 | 7.46E+01 | 1.07E+01 | 4.87E+00 | 4.04E+00 | 3.69E+00 | 3.43E+00 | 3.20E+00 | 3.01E+00
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Table D-8. Commercial Farm Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for
A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2008) and Pathways. (4 sheets)

— Years After Site Closure (January 1, 2032)
00 | 200 [ 300 [ a0 [ s | e0 | 70 [ s0 [ o0 [ 1000
A — Average Inventory

Antimony-125

Tin-126 1.40E-05 | 140E-05 | 140E-05 | 140E-05 | 1.40E-05 | 1.40E-05 | 1.40E-05 | 1.40E-05 | 1.40E-05 | 140E-05

Todine-129 1.02E-08 | 1.02E-08 | 1.02E-08 | 1.02E-08 | 1.02E-08 | 1.02E-08 | 1.02E-08 | 1.02E-08 | 1.02E-08 | 1.02E-08

Cesium-137 + Daughters | 5.12E-03 | 5.08E-04 | 5.04E-05 | 5.00E-06 | 4.96E-07 | 4.92E-08 . z

Barium-137m s

3

S Carbon-14 .
s Europium-152 1.11E-05 | 6.12E-08 §

Europium-154 3.22E-07 &

Europium-155 g

Thorium-228 + D -

Thorium-230 2.06E-05 | 2.61E-05 | 3.13E-05 | 3.63E-05 | 4.11E-05 | 4.57E-05 | 5.01E-05 | 5.43E-05 | 5.83E-05 | 6.21E-05

Protactinium-231 5.26E-04 | 5.30E-04 | 529E-04 | 5.28E-04 | 5.27E-04 | 5.26E-04 | 525E-04 | 5.24E-04 | 5.23E-04 | 5.22E-04

Thorium-232 1.10E-08 | 1.10E-08 | 1.10E-08 | 1.10E-08 | 1.10E-08 | 1.10E-08 | 1.10E-08 | 1.10E-08 | 1.10E-08 | 1.10E-08

Uranium-233 1.13E-07 | 1.61E-07 | 2.08E-07 | 2.55E-07 | 3.01E-07 | 3.47E-07 | 3.92E-07 | 4.37E-07 | 4.82E-07 | 5.26E-07

Uranium-234 1.90E-07 | 1.94E-07 | 1.98E-07 | 2.03E-07 | 2.09E-07 | 2.16E-07 | 2.23E-07 | 2.32E-07 | 2.40E-07 | 2.50E-07

Uranium-235 + D 4.61E-08 | 4.83E-08 | 5.05E-08 | 527E-08 | 549E-08 | 5.71E-08 | 5.92E-08 | 6.14E-08 | 6.36E-08 | 6.58E-08

Uranium-236 k 9 | 3.78E-09 | 3.78E-09 | . | .;f .

Neptunium-237 + D 1.02E-06 | 1.02E-06 | 1.02E-06 | 1.02E-06 | 1.02E-06 | 1.02E-06 | 1.02E-06 | 1.02E-06 | 1.02E-06 | 1.02E-06
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Table D-8. Commercial Farm Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for
A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2008) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)

Nuclide

100 200 300 400 500 600 700 800 900 1,000
Plutonium-238 1.37E-05 | 6.23E-06 | 2.82E-06 | 1.28E-06 | 5.82E-07 | 2.64E-07 | 1.20E-07 | 5.49E-08 | 2.53E-08 | 1.19E-08
Uranium-238 + D 2.52E-07 | 2.52E-07 | 2.52E-07 | 2.52E-07 | 2.52E-07 | 2.52E-07 | 2.52E-07 | 2.52E-07 | 2.52E-07 | 2.52E-07
Plutonium-239 1.77E-04 | 1.76E-04 | 1.76E-04 | 175E-04 | 1.75E-04 | 174E-04 | 1.74E-04 | 1.73E-04 | 1.73E-04 | 1.72E-04
Plutonium-240 1.90E-05 | 1.88E-05 | 1.86E-05 | 1.84E-05 | 1.82E-05 | 180E-05 | 179E-05 | 1.77E-05 | 1.75E-05 | 1.73E-05
Americium-241 3.11E-03 | 2.65E-03 | 2.26E-03 | 193E-03 | 164E-03 | 140E-03 | 1.19E-03 | 1.02E-03 | 8.65E-04 | 7.37E-04
Plutonium-241 + D 4.89E-06 | 4.17E-06 | 3.55E-06 | 3.03E-06 | 2.58E-06 | 220E-06 | 187E-06 | 1.60E-06 | 136E-06 | 1.16E-06
Curium-242 2.60E-08 | 1.18E-08 | 5.36E-09
Plutonium-242 7.00E-06 | 6.99E-06 | 6.99E-06 | 6.99E-06 | 6.99E-06 | 6.99E-06 | 6.99E-06 | 6.99E-06 | 6.99E-06 | 6.98E-06
Curium-243 145E-07 | 162E-08 | 483E-09
Curium-244 4.49E-07 | 1.69E-07 | 1.62E-07 | 1.60E-07 | 1.58E-07 | 1.57E-07 | 1.55E-07 | 1.53E-07 | 1.52E-07 | 1.50E-07
Tritium
Cobalt-60
Nickel-63 3.83E-08 | 192E-08 | 9.59E-09
Selenium-79
Strontium-90 + D 193E-03 | 1.64E-04 | 140E-05 | 1.19E-06 | 1.02E-07 | 867E-09
Yttrium-90
Technetium-99 8l 0
Total Dose 3.17E-02 | 5.89E-03 | 3.27E-03 | 2.74E-03 | 2.43E-03 | 2.19E-03 | 1.98E-03 | 1.81E-03 | 1.66E-03 | 1.54E-03

145 of 168

0 "A%Y ‘€L109-Ld¥-dd¥



RPP-RPT-60173 Rev.00 7/18/2017 - 11:26 AM 146 of 168

Table D-8. Commercial Farm Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for
A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2008) and Pathways. (4 sheets)

Years After Site Closure (January 1, 2032)
100 | 200 | 300 | a0 | s00 [ e0 | 700 [ s00 [ 00 | 1000
B —95% Upper Confidence Level Inventory

Nuclide

Antimony-125

Tin-126 4.24E-05 4.24E-05 423E-05 | 423E-05 | 4.23E-05 | 423E-05 | 4.23E-05
Iodine-129 3.08E-08 | 3.08E-08 | 3.08E-08 | 3.08E-08 | 3.08E-08 | 3.08E-08 | 3.08E-08 | 3.08E-08 | 3.08E-08 | 3.08E-08
Cesium-137 + Daughters | 1.13E-02 | 1.12E-03 | 1.11E-04 | 1.10E-05 | 1.09E-06 | 1.08E-07 @
Barium-137m e
= Carbon-14 ?i
o Europium-152 3.35E-05 | 1.85E-07 E
Europium-154 9.74E-07 e
Europium-155 g
Thorium-228 + D =
Thorium-230 6.23E-05 | 7.89E-05 | 947E-05 | 1.10E-04 | 1.24E-04 | 1.38E-04 | 1.52E-04 | 1.64E-04 | 1.76E-04 | 1.88E-04
Protactinium-231 1.59E-03 | 1.60E-03 | 1.60E-03 | 1.60E-03 | 1.59E-03 | 1.59E-03 | 1.59E-03 | 1.58E-03 | 158E-03 | 1.58E-03
Thorium-232 2.67E-08 | 2.67E-08 | 2.67E-08 | 2.67E-08 | 2.67E-08 | 2.67E-08 | 2.67E-08 | 267E-08 | 2.67E-08 | 2.67E-08
Uranium-233 3.43E-07 | 4.87E-07 | 6.29E-07 | 7.71E-07 | 9.11E-07 | 1.05E-06 | 1.19E-06 | 1.32E-06 | 1.46E-06 | 1.59E-06
Uranium-234 5.73E-07 | 5.84E-07 | 5.98E-07 | 6.14E-07 | 6.32E-07 | 6.52E-07 | 6.75E-07 | 6.99E-07 | 7.26E-07 | 7.54E-07
Uranium-235 + D 1.27E-07 | 1.32E-07
Uranium-236 9.80E-00 | 6

Neptunium-237 + D 2.22E-06 | 2.22E-06
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Table D-8. Commercial Farm Doses (mrem/yr) for Single-Shell Tank 241-C-111 Showing Major Constituents for
i A) Average Inventory and B) 95% Upper Confidence Level Inventory
(decayed as of January 2008) and Pathways. (4 sheets)

Nadide Years After Site Closure (January 1, 2032)
100 200 300 400 500 600 700 800 900 1,000

Plutonium-238 2.56E-05 | 1.16E-05 | 5.27E-06 | 2.39E-06 | 1.09E-06 | 4.93E-07 | 2.25E-07 | 1.03E-07 | 4.72E-08 | 221E-08

Uranium-238 + D 6.11E-07 | 6.11E-07 | 6.11E-07 | 6.11E-07 | 6.11E-07 | 6.11E-07 | 6.11E-07 | 6.11E-07 | 6.11E-07 | 6.12E-07

Plutonium-239 5.33E-04 | S31E-04 | 530E-04 | 5.28E-04 | 527E-04 | 525E-04 | 5.24E-04 | 5.22E-04 | 521E-04 | 5.19E-04

Plutonium-240 5.74E-05 | 5.68E-05 | 5.62E-05 | 5.56E-05 | 5.50E-05 | 5.44E-05 | 5.38E-05 | 5.33E-05 | 5.27E-05 | 5.22E-05

Americium-241 6.24E-03 | 531E-03 | 453E-03 | 3.86E-03 | 3.29E-03 | 2.80E-03 | 2.39E-03 | 2.03E-03 | 1.73E-03 | 148E-03 a

Plutonium-241 + D 1.48E-05 | 126E-05 | 1.07E-05 | 9.16E-06 | 7.80E-06 | 6.65E-06 | 5.67E-06 | 4.83E-06 | 4.11E-06 | 3.51E-06 v
o Curium-242 3.64E-08 | 165E-08 E
'3 Plutonium-242 2.11E-05 | 2.11E-05 E

Curium-243 2.90E-07 | 3.23E-08 | 9.66 -09 e 3 | i)

o2 o607 | 310507 z

Tritium =

Cobalt-60

Selenium-79

Suoioms0 D [ 720> | 40501 | 500505 | 252606 | 205 | 213800

Yitrium-90

Technetium-99 58I % .

Total Dose 7.42E-03 | 67E-03 4.78E-03





































































