

























































































































































































































































































Draft Tank Closure and Waste Management Environmental Impact Statement for the
Hanfnrd Site Richland, Washinoton

Q.3.1.1.5 Tank Closure Alternative 5

Under Tank Closure Alternative 5, tank waste would be retrieved to a volume corresponding to
90 percent retrieval, residual material in tanks would be stabilized in place, and the tank farms and
adjacent cribs and trenches (ditches) would be covered with a Hanford barrier. Potential human health
impacts of this alternative related to cribs and trenches (ditches) after year 1940 are summarized in
Tables Q104 through Q-108. Potential human health impacts of this alternative related to past leaks
after year 1940 are summarized in Tables Q—109 through Q-116. Potential human health impacts of this
alternative related to the combination of cribs and trenches (ditches), past leaks, and other sources
(i.e., tank farms) after the year 2050 are summarized in Tables Q—117 through Q-124.

The dose standard and Hazard Index guideline would be exceeded at the same locations and for the same
receptors as under Alternative 2A, 2B, 3A, 3B, 3C, and 4 for releases from cribs and trenches (ditches).
The dose standard and Hazard Index guideline would be exceeded at the same locations and for the same
receptors as under Alternative 2A, 2B, 3A, 3B, and 3C, but slightly higher than these alternatives.
Impacts would occur at a later date than under Alternative 2B, 3A, 3B, 3C, and 6C for onsite locations as
a result of the combination of cribs and trenches (ditches), past leaks, and other sources. This may be due
to the Hanford barrier. However, exceedances at the offsite locations are higher. Population dose was
estimated as 3.39 x 10”' person-rem per year for the year of maximum impact.
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Appendix Q ® Human Health, Dose, and Risk Analysis

Q.3.1.1.7 Tank Closure Alternative 6B, Base and Option Cases

Tank Closure Alternative 6B, Base and Option Cases, resembles Tank Closure Alternative 6A, Base and
Option Cases, except that waste retrieval and processing would proceed at a faster rate and closure would
occur at an earlier date. All tank farms would be clean closed and for the Base Case, the adjacent cribs
and trenches ( tches) would be covered with an engingered modified RCRA Subtitle C barrier and for
the Option Case, the adjacent cribs and trenches (ditches) would be clean closed.

Potential human health impacts of Alternative 6B, Base Case, related to cribs and trenches (ditches) after
year 1940 are summarized in Tables Q—167 through Q-171. Potential human health impacts of this
alternative related to past leaks after year 1940 are summarized in Tables Q—172 through Q-179.
Potential human health impacts of this alternative related to the combination of cribs and
trenches (ditches), past leaks, and other sources (i.e., tank farms) after the year 2050 are summarized in
Tables Q—180 through Q-187. Impacts would be similar to Alternative 6A, and standards would be
exceeded, as under Alternative 6A. Population dose was estimated as 2.04 x 10™" person-rem per year for
the year of maximum impact.
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Table Q-170. Tank Closure Alternative 6B, Base Case, Human Health 1
at the Columbia River Nearsnore

cts Related to Cribs and Trenches (Ditches)

Drinking-Water Well User Res  nt Farmer American Indian Resident Farmer
Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year { Risk at Year Concentration | Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of Peak Dose Peak it Year of Peak | of Peak Dose Peak
Radiological (curies per |(millirem per| Radiological |Dose (curies per| (millirem per | Radiological Yose (curies per|(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless cubic meter) year) Risk (unitless)
Hydrogen-3 (tritium) 3.46x107 4.04x107 3.84x107 3.46x107 6.43x107 6.72x107 3.46x107 1.18x10"! 1.34x10°
Technetium-99 8.94x10™ 1.57x10" 5.38x10° 8.94x10™ 4.02x10" 1.77x10° 8.94x10™* 8.19x10”! 3.85x107
lodine-129 3.88x10™" 1.10x10% 1.26x10” 3.88x10™" 1.28x107 1.70x10” 3.88x10" 1.58x10" 2.44x107
Total 4.35x107 2.08x10”" 5.89x10° 4.35x107 4.79x10"! 1.85x10° 4.35x107 9.53x10"' 4.01x10°
Year of peak impact 2025 2025 2025 2025 2025 2025 2025 2025 2025
Dri~ng  iter Well User Resident Farmer American Indian Resident Farmer
Concentrati Hazard
at Year o 1azard Index|Nonradiological! Concentration | Hazard Index | Nonradiologic = Concentration Index at  |Nonradiological
Peak Haza at Year of | Risk at Year o it Year of Peak| at Year of Risk at Year « it Year of Peak | Year of Peak | Risk at Year of
Index 2eak Hazard Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologic (grams per Index Nonradiological
Constituent cubic meter) (unitless) Risk (unitless) | cubic meter) (unitless) Risk (unitless cubic meter) (unitless) Risk (unitless)
Chromium 3.14x10% 2.99x10"! 0.00 3.14x107 2.99x10°! 1.23x10°"° 3.14x10° 4.37x10" 5.66x10°
Nitrate 5.75 1.03x10" 0.00 5.75 1.35x10"! 0.00 5.75 2.65x10" 0.00
Total 5.78 4.02x10™ 0.00 5.78 4.35x10™ 1.23x10°" 5.78 7.03x10" 5.66x10°
Yearof ik impact 2695 2695 N/A 2695 2695 2695 2695 2695 2695

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are not used in the analysis.

Key: N/A=not applicable.
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Table Q-196. Tank Closure Alternative 6B, Option Case, Human Health Impacts Related to Past Leaks
at the T Barrier Boundary

Drinking-Water Well User

Resident Farmer

American Indian Resident Farmer

Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year of ncentration | Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of Peak Dose Peak rear of Peak | of Peak Dose Peak
Radiological (curies per |(millirem per| Radiological |Dose (curies per| (millirem per | Radiological je (curies per|(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless) 1bic meter) year) Risk (unitless)
Hydrogen-3 (tritium) 3.30x10° 3.85%10" 3.66x10° 3.30x10° 6.13x10™ 6.41x10° 3.30x10° 1.13 1.28x10°
Technetium-99 2.35x10° 4.11x10" 1.41x10" 2.35x10° 1.06x10* 4.64x10™ 2.35x10° 2.15%10° 1.01x107
lodine-129 4.40x10° 1.25x10! 1.42x10™ 4.40x10™ 1.45x10" 1.92x10* 4.40x10™ 1.79x10' 2.77x10"
Total 2.68x107 5.40x10" 1.56x10 2.68x107 1.21x10? 4.83x107 2.68x10° 2.34x10? 1.04x107
Year of peak impact 2026 2026 2026 2026 2026 2026 2026 2026 2026
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Hazard
at Year of |Hazai [ndex|Nonradiological| Concentration | Hazard Index | Nonradiologic mcentration Index at |Nonradiological
Peak Hazard at Year of | Risk at Year of [ at Year of Peak | at Year of Risk at Year Year of Peak | Year of Peak | Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak azard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologi¢ grams per Index Nonradiological
Constituent cubir = ~“er) (unitless) | Risk (unitless) | cubic meter) (unitless) Risk (unitles: ubic meter) (unitless) | Risk (unitless)
Chromium 5.31x10! 5.06 0.00 5.30x10"! 5.05 2.09x10° 5.30x10" 7.38 9.59x10°
Nitrate 3.87x10’ 6.92x10" 0.00 3,92~ 9.22x10™" 0.00 3.92x10' 1.81 0.00
Total 3.93x10" £ 0.00 3.98x10" 5.97 2.09x10° 3.98x10" 9.19 9.59x10°
Year of peak impact 2028 2028 N/A 2029 2029 2027 2029 nenn 2027

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are

Key: N/A=not applicable.

:d in the anarysis.
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Table Q-197. Tank Closure Alternative 6B, Option Case, Human Health Impact: ! 1ted to Past Leaks
at the U Barrier Boundary —

Drinking-Water Well User Resident Farmer Americau indian Resident Farmer
Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year ot | Concentration | Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of Peak Dose Peak at Year of Peak | of Peak Dose Peak
Radiological (curies per | (millirem pe~' Radiological |Dose (curies per| (millirem per | Radiological |Dose (curies per|(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless
Hydrogen-3 (tritium) 1.73x10" 2.02x107 138 * 1.25x10™ 2.32x10™ 2.42x10° 1.25x10™ 4.26x10™ 4.83x10%
Technetium-99 1.41x107 2.46x10’! 8.57x10°¢ 1.42x107 6.40x10" 2.81x10° 1.42x107 1.30 6.13x107
Todine-129 2.64x10" 7.53x107 8.15x10” 2.51x10™"° 8.31x107 1.10x108 25110 1.03x10™" 1.58x10°
Total 1.58x10” 3.24x10" 9.40x10° 1.55x107 7.25x10” 2.92x10° 1.55x10” 1.41 6.29x10°
Year of peak impact 2046 2046 2049 2049 2049 2049 2049 2049 2049
Drinking-Water W~" User Resident Farmer American Indian Resident Farmer
Concentration Hazard
at Year of |Hazard Inde Vonradiological| Concentration | Hazard Index | Nonradiologica Concentration Index at |Nonradiological
Peak Hazard at Year of Risk at Year of | at Year of Peak| at Year of Risk at Year o it Year of Peak | Year of Peak | Risk at Year of
Index Peak Hazara Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologica ams per Index Nonradiological
Constituent cubic meter) (unitless) Risk (unitless) | cubic meter) (unitless) Risk (unitless)  cupic meter) (unitless) Risk (unitless)
Chromium 1.35x10°2 1.29x10°! 0.00 1.35x107 1.29x10™ 5.31x10™" 1.35x10™ 1.88x10™ 2.44x10°
Nitrate 6.28x10"! 1.12x107 0.00 6.28x10" 1.48x10" 0.00 6.28x10" 2.90x107 0.00
Total 6.41x10” 1.40x10°! 0.00 6.41x10™ 1.44x10" 5.31x10™" 6.41x10”" 2.17x10! 2.44x10°
Year of peak impact 2026 2026 N/A 2026 2026 2026 I 2026 2026 2026

{ote: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are 1

<ey: N/A=not applicable.

1sed in the analysis.
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Q-201. Tank Closure Alternative 6B, Option Case, Human Health Impacts at the A Barrier Boundary

Drinking-Water Well User

Resident Farmer

American Indian Resident Farmer

Concentration Radiological Ra logical Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year of | Concentration |Dose at Year [ Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of Peak Dose Peak at Year of Peak | of Peak Dose Peak
R ological (curies per |(millirem per| Radiological |Dose (curies per| (millirem per | Ra logical |Dose (curies per|(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (u less) [ cubic meter) year) Risk (unitless)
Hydrogen-3 2.68x107 3.13x10™ 2.98x10* 2.68x10° 4.98x107 5.21x10% 2.68x10" 9.16x10™ 1.04x107
Technetium-99 1.39x10°¢ 2.43 8.35x107 1.39x10° 6.24 2.74x10" 1.39x10° 1.27x10" 5.97x10"
lodine-129 2.75x107° 7.82x10"! 8.91x10° 2.75x10° 9.08x10"! 1.20x10° 2.75x10° 1.12 1.73x10°*
Total 1.42x10° 3.21 9.24x10°° 1.42x10° 7.15 2.86x10™ 1.42x10° 1.38x10' 6.15x10"
Year of peak impact 2050 2050 2050 2050 2050 2050 2050 2050 2050
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Hazard
at Year of |Hazard Index|Nonradiological| Concentration Hazard Index | Nonradiologica Concentration Index at |Nonradiological
Peak Hazard | at Year of | Risk at Year of [ at Year of Peal at Year of | Risk at Year ol 1t Year of Peak | Year of Peak | Risk at Year of
Index Peak Hazard Peak Hazard Index Peak Hazard Peak Hazard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologica (grams per Index Nonradiological
Consti  nt cubic meter) (unitless) Risk (unitless) | cubic meter) (unitless) Risk (unitless) cubic meter) (unitless) Risk (unitless)
Chromium 7.24x107° 6.89x107 0.00 7.24x10" 6.90x10~ 2.84x107" 7.24x10" 1.01x10! 1.30x10°°
Nitrate 4.43x10" 7.91x10° 0.00 4.43x10" 1.04x107 0.00 4.43x107! 2.04x107 0.00
Total 4.50x10”" 7.68x107 0.00 4.50x10! 7.94x107 2.84x10™"! 4.50x10! 1.21x10" 1.30x10°
Year of peak impact 2050 2050 N/A 2050 2050 2050 | 2050 2050 2050

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are not used in the analysis.

Key: N/A=not applicable.
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Table Q-203. Tank Closure Alternative 6B, Option Case, Human Health Impacts at the S Barrier Boundary

Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Y Risk at Year of Concentration |Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of Peak I Peak at Year of Peak | of Peak Dose Peak
Radiological (curies per |(millirem per| Radiological |Dose (curies per| (millirem per © Tadiological | (curies per|(millirem per| Radiological
Cons  1ent cubic meter) year) Risk (unitless) | cubic meter) _year) isk (unitless) ic meter) year) Risk (unitless)
Hydrogen-3 (tritium) 4.62x10°* 5.39x10™ 5.13x10™ 4.62x10* 8.58x10° 8.97x10™ 4.62x10" 1.58x1072 1.79x10”
Technetium-99 2.56x108 4.49 1.54x10" 2.56x10° 1.15x10' 5.06x10™ 2.56x10° 2.35%10 1.10x10"
Todine-129 4.80x10” 1.37 1.56x107 4.80x10° 1.59 2.10x107 4.80x107 1.96 3.02x107°
Total 2.61x10° 5.86 1.70x10* 2.61x10° 1.31x10' 5.27x10* 2.61x10° 2.55%10' 1.13x10"
Year of peak impact 2050 2050 2050 2050 2050 2050 2050 2050 2050
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Hazard
at Year of [Hazard Index|Nonradiological| Concentration | Hazard lex | Nonradiologica ncentration Index at |Nonradiological
Peak Hazard at Year of | Risk at Year of | at Year of Peak | at Year of Risk at Year of "ear of Peak | Year of Peak | Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak zard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Naonradiologica rrams per Index Nonradiological
Constituent cubic meter) (unitless) | Risk (unitless) | cubic meter) (unitless) isk (unitless) . cubic meter) (unitless) | Risk (unitless)
Chromium 2.83x10" 2.70 0.00 2.83x10°! 2.70 1.11x107 2.83x10" 3.95 5.10x10°
Nitrate 8.65 1.55x10" 0.00 R 65 2 0310’ non 8.65 3.99x10"' 0.0
Total ©n4 n o< aon 2 8.94 4.35 5.10x10 "
Year of peak impac. | ZUdU l 2UdU | N/A | 2050 2050 2050

Note: Concentrations are those reported for groundwater at the specified location. 1012l concentrations, although reported, are 1

Key: N/A=not applicable.

1sed in the analysis.
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Armondiv 0w Hiymagn Health, Dose, and Risk Analysis

Q.3.2.1.1 FFTF Decommissioning Alte ative 1: No Action

Under FFTF Decommissioning Alternative 1, only those actions consistent with previous
U.S. Department of Energy actions under the National Environmental Policy Act would be completed.
Final decommissioning of FFTF would not occur. For purpose of analysis, the remaining waste would be
available for release to the environment after an institutional control period of 100 years. Potential human
health impacts of this alternative are summarized in Tables Q-213 through Q-215. For radionuclides, the
key constituent contributors to human health risk are tritium and technetium-99. Dose standards would
not be exceeded at any location and the Hazard Index guideline would not be exceeded at any location.
Population dosc was estimated as 9.80 x 10~ person-rem per year for the year of maximum impact.

Q-239
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Table Q-215. FFTF Decommissioning Alternative 1 Human Health Impacts the Columbia River Surface Water

Resident Farmer American Indian Resident Farmer American Indian Hunter-Gatherer
Radiological Radiological Radiological
Concentration Deose at Risk at Year of | Concentration Dose at Risk at Year of | Concentration Dose at Risk at Year of
at Year of Year of Peak at Year of Year of Peak at Year of Year of Peak
Peak Dose Peak Dose Radiological Peak Dose Peak Dose Radiological Peak Dose Peak Dose Radiological
Radiological (curies per (millirem Risk (curies per (millirem Risk (curies per (millirem Risk
Constituent cubic meter) per year) (unitless) cubic meter) per year) (unitless) cubic meter) per year) (unitless)
Hydrogen-3 (tritium) 2.32x107"® 4.32x10" 4.51x107'8 2.32x10°" 8.04x10™" 9.12x10™"* 8.89x10™ 2.81x10™ 3.44x10°"
Technetium-99 4.35x10™" 1.96x10° 8.60x10™"! 4.35x]0™" 4.53x10° 2.14x10™"° 1.23x10" 1.36x10* 7.43x107
Total 4.35x10" 1.96x10° 8.60x10™" 4.35x10°" 4.53x10° 2.14x10™"* 1.23x10* 1.36x10™ 7.43%x10°
Year of peak impact 2542 2542 2542 2542 2542 | 2542 2702 2702 2702
Resident Farmer A rican Indian Resident Farmer I American Indian Hunter-Gatherer
Hazard Hazard Hazard
Ceoncentration Index at Nenradiological | Concentration Index at Nonradiological ' Concentration Index at Neonradiolegical
at Year of Year of Risk at Year of at Year of Year of Risk at Year of at Year of Year of Risk at Year of
Peak Hazard Peak Peak Peak Hazard Peak Peak Peak Hazard Peak Peak
Index Hazard Nonradiological Index Hazard Nonradioelogical Index Hazard Nonradiological
Chemical (grams per Index Risk (grams per Index Risk (grams per Index Risk
Constituent cubic meter) (unitless) (unitless) cubic meter) (unitless) (unitless) | __cubic meter) (unitless) (unitless)
Chromium 8.88x107" 8.47x107" 3.49x10* 8.88x10™" 1.36x10™" 1.60x107"7 2.59x10° 5.72x10° 2.34x10°"
Total 1.52x10™" 8.56x10" 3.49x10°2 1.52x10™" 1.37x10™2 1.60x10™"7 4.15x10° 5.74x10° 2.34x107"
Year of peak impact 2543 2543 2543 I 2543 2543 2543 2602 2602 2602

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are not used in the analysis.
Key: FFTF=Fast Flux Test Facility.
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Draft Tank Closure and Waste Management Environmental Impact Statement for the
Honford Sit» Rirhlond Washington

represented by the well-drilling scenario in which a worker inhales dust and receives external radiation
while drilling the well and an American Indian resident farmer contacts residual contamination brought to
the surface during development of the well. The impacts under this intrusion scenario for the three FFTF
Decommissioning alternatives arec summarized in Table Q-219 for the drilling worker and American
Indian resident farmer intruders. Resident far  r impacts are dominated by exposure to carbon-14 while
for the worker both carbon-14 and technetium-99 contribute to dose through the direct external and
inhalation pathways. For both the resident farmer and drilling worker, impacts are presented as dose for
the year of peak dose. Because doses are dominated by radionuclides with short half-lives, the year of
peak dose occurs immediately after loss of institutional control. The DOE intruder dose guideline of
500 millirem is not exceeded for any alternative.

Table Q-219. Deses to a Well-Drilling Worker and an
American Indian Engaged in Residential Agriculture
Following Well Drilling -* *he FFTF Area

Thnacna fanms ;anme sranw A}

FE'TF Decommissioning Alternat—-

Receptor 1 2 3
W 1.92x10°® 1.90x10® 1.34x10°"
Kesint Frmmns 2.80x10° 2.81x10 4.71x10%

Key: Frir=rasi rlux Test Facility.
Q.33 Long-Term Human Health Impacts of Waste Management Alternatives

Impacts on human health over the long time period following stabilization and closure of the waste
management disposal facilities would be due primarily to naturally occurring release mechanisms and the
degradation of waste forms over time. These releases would involve both radiological and chemical
constituents. Because a large number of constituents, sources, and scenarios have been considered,
screening analysis was used to identify a reduced number of controlling scenarios. The results of this
analysis of impacts on human health for onsite, offsite, and intruder receptors are summarized in the
following sections.

Q.3.3.1 Impacts on Onsite and Offsite Receptors of Expected Conditions for Waste
Management Alternatives

Implementation of activities defined for the Waste Management alternatives could lead to releases of
radiological and chemical constituents to the environment over long periods of time. In the case of Waste
Management Alternative 1, these releases would come from low-level radioactive waste burial ground
(LLBG) 218-W-5, trenches 31 and 34. In the case of Waste Management Alternative 2, these releases
would come from IDF-East and the RPPDF. For Waste Management Alternative 3, these releases would
come from IDF-East, IDF-West, and the RPPDF. Potential human health impacts due to release of
radionuclides are estimated as dose and as lifetime risk of incidence of cancer. Potential human health
effects due to release of chemical constituents include both carcinogenic effects and other forms of
toxicity. Impacts of carcinogenic chemicals are estimated as lifetime risk of incidence of cancer.
Noncarcinogenic effects are estimated as Hazard Quotient, the ratio of the long-term intake of a single
chemical to intake that produces no observable effect, and as Hazard Index, the sum of the Hazard
Quotients of a group of chemicals. Further information on the nature of human health effects in response
to exposure to radiological and chemical constituents is provided in Appendix K, Section K.1. As
previously discussed in Section Q.1 of this appendix, the screening analysis identified 14 radiological and
27 chemical constituents as contributing the greatest risk of adverse impacts. Impacts due to exposure to
these constituents are presented in this appendix.

Q-246
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The four measures of human health impacts considered in this analysis—lifetime risks of developing
cancer from radiological and chemical constituents, dose from radionuclides, and Hazard Index from
chemical constituents—are calculated for each year for 10,000 years for each receptor at six locations
(i.e., IDF-East, IDF-West, RPPDF, Core Zone Boundary, Columbia River nearshore, and Columbia River
surface water). This is a large amount of information that must be summarized to allow interpretation of
results. The method chosen is to present dose for the year of maximum dose, risk for the year of
maximum risk, and Hazard Index for the year of maximum Hazard Index. This choice is based on
regulation of radiological impacts as dose and the observations that peak risks and noncarcinogenic
impacts expressed as Hazard Index may occur at times other than that of peak dose. The significance of
dose impacts is evaluated by comparison against the 100-millirem-per-year all-exposure-modes standard
specified for protection of the public and the environment in DOE Order 5400.5. Population doses are
compared against total cffective dose equivalent from background sources of 365 millirem per year for a
member of the population of the United States (NCRP 1987). The significance of noncarcinogenic
chemical impacts is evaluated by comparison to a Hazard Index guidelines value or unity. The level of
protection provided for the dr’ ~ " |g water pathway is cvaluated by comparison against the MCLs of
40 CFR 141 presented in Appendix O. In addition, only those radiological and chemical constituents that
resulted in a lifetime risk greater than 1 x 107'° are presented in the tables in order to reduce the size of the
tables.

The results of the analysis for drinking-water well users are summarized in Tables Q—220 through Q-226
for radiological and chemical constituents. Under all the Waste Management alternatives and disposal
groups, doses would not be greater than the 100-millirem-per-year standard at any location. Under all
Waste Management alternatives except for Waste Management Alternative 2, Disposal Group 1,
Subgroup 1-D, and Waste Management Alternative 3, Disposal Group 1, Subgroup 1-D, doses estimated
for drinking water ingestion are less than 10 millirem per year at the Columbia River nearshore location.
Peak radiological impacts would be due to technetium-99 and iodine-129 and chemical impacts would be
due to boron and boron compounds, chromium, fluoride, and nitrate. For peak impacts occurring after
calendar year 5000, radiological impacts would be duc to uranium isotopes and chemical impacts would
be due to total uranium.

Table Q—-220. Waste Management Alternative 1 Summary of Human Health Impacts on
Drinking-Water Well User

Nonradiological

Radiological Dose | Radiological Risk Hazard Index at Risk at Year of
at Year of Peak at Year of Peak Year of Peak Peak

Dose (millirem per | Radiological Risk Hazard Index Nonradiological

L gation year) (unitless) (unitless) Risk (unitless)

tiencnes 31 and 34 4.48x107 1.39x10° 3.08x107 0.00
(349™ (3499) (3526) N/A
Core Zone 7.96x10 - 2.53x107 5.92x107 0.00
Boundary (3471) (347 (3615) N/A
Columbia River 1.29x10™ 4.12x1y 9.93x10™ 0.00
nearshore (3974) (3974) (4147) N/A

Note: Calendar year of peak impact presented in parentheses.

Key: N/A= not applicable.
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Table Q-226. Waste Management Alternative 3 Summary of H ird Index at Year  Peak Hazard Index (unitless)

for Drinking-Water Well User

Waste Management Alternative 2
Disposal Group 1 Dit al Group 2
Subgroup Subgroup Disposal Group 3
2-B, 2-B,

Base Option Base Option

Location 1-A 1-B 1-C 1-b 1-E 1-F 1-G 2-A Case Case Case Case
IDF-East 2.71x10°" | 2.64x107" | 4.86 430 2.48 3.51 2.66x107" | 2.96x10"  18x107" | 3.18x10™" | 3.06x10" | 3.06x10™
(8522) (7821) (8940) (8442) (9318) (8735) (8168) (8216) 8414) | (8414) (8236) (8236)

IDF-West 1.95%107 | 1.95%107 | 1.95%107 | 1.95x107% | 1.95x107 | 1.95%107 | 1.95%x1072 | 1.95x10%  95x107 | 1.95x107 | 1.95x107 | 1.95x10~
(3756) (3756) (3756) (3756) (3756) (3756) (3756) (3756) | (3756) | (3756) (3756) (3756)

RPPDF 2.19x107% | 2.19%107% | 2.19x1072 | 2.19x107% | 5.86x102 | N/A [ 2.19x10%| N/A  [5.96x107 | 3.91x10" | 5.89x107 | 4.29x10"'
(3856) (3856) (3856) (3856) (3804) (3856) (3868) (4260) (4109) (4387)

Core Zone 1.04x10" | 1.06x10°' | 2.73 1.69 1.02 1.47 1.04x10" | 1.05x10™ | 1.25%10! 1.38 1.20x10™ 1.36
Boundary (9653) (8905) (8760) (8397) (9599) (8764) (9653) (7905) | (4042) (4564) (9877) (4628)
Columbia River | 4.76x102 | 6.71x10 1.24 1.12 | 6.59x10™! 1.09 | 4.78x107? | 7.45x107  48x107 | 2.30x10™" | 6.80x107 | 2.30%x10"
nearshore (8044) (8144) (9310) (9878) (8069) (8819) (8821) (8055) | (7831) (5180) (7710) (4954) J

Note: Calendar year of peak impact presented in parentheses.
Key: IDF-East=200-East Area Integrated Disposal Facility; IDF-West=200-West Area Integrated Disposal Facility; N/A=not applicable; RPPDF=River Protection Project

Disposal Facility.
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Draft Tank Closure and Waste Management Environmental Impact Statement for the
Hanford Site, Rivhland Washingtor

Q.33.1.1 Waste Management Alternative 1: No Action

Under Waste Management Alternative 1, only those wastes currently generated onsite at Hanford from
non—Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) actions
would continue to be disposed of in LLBG 218-W-5, trenches 31 and 34. Although the short-term
impacts do not address the impacts associated with closure activities for this site, for purposes of analysis
for long-term impacts it is assumed that these trenches will be closed using an RCRA-compliant barrier
consistent with the closure plans for these burial grounds. As a result, the non-CERCLA waste disposed
of in these trenches from 2008 to 2035 would become available for release to the environment. Potential
human health impacts of this alternative at the disposal area boundary, the Core Zone Boundary, the
Columbia River nearshore, and the Columbia River surface-water locations are summarized in
Tables Q—227 through Q-230, respectively. The key constituent contributors to human health risk are
technetium-99 and iodine-129 for radionuclides and boron and boron compounds, chromium, fluoride,
and nitrate for chemicals. For radionuclides, the dose standard would not be exceeded at any location. In
addition, the Hazard Index guideline would not be exceeded at any location. Population dose was
estimated as 3.18 x 10™ person-rem per year for the year of maximum impact.
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Table Q—228. Waste Management Alternative 1 Human Health Impacts at the Core Zone Boundary

Drir'*ng-Water Well User Resident Farmer American Indian Resident Farmer
Concentratiot Radiolegical Radiological Radiological
at Year of Jose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year ¢ Concentration | Dose at Year | Risk at Year of
Peak Dose f Peak Dose Peak at Year of Peak | of Peak Dose Peak it Year of Peak | of Peak Dose Peak
Radiological (curies per  millirem per| Radiological [Dose (curies per| (millirem per | Radiological  )ose (curies per|(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless cubic meter) year) Risk (unitless)
Technetium-99 b 3.78x10” 6.61x107 2.44x107 4.05x10° 1.82x1072 8.00x10” 4.05x107 3.71x107 1.74x10°°
Iodine-129 4.72x10™"? 1.34x10™ 9.46x10” 2.92x10™" 9.65x10™ 1.28x10™ 2.92x107" 1.19x10™ 1.84x10™
Total 3.78x10”° 7.96x10" 2.53x10” 4.05x10° 1.92x107 8.13x10” 4.05x10° 3.83x107 1.76x10°°
Year of Peak Impact | 3471 | 3471 3474 3474 3474 3474 3474 3474 3474
' Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Hazard
at Year of  lazard Index|{Nonradioloegical{ Concentration | Hazard Index | Nonradiologic Concentration Index at |Nonradiological
Peak Hazard at Year of | Risk at Year of | at Year of Peak| at Year of Risk at Year « it Year of Peak | Year of Peak | Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologic (grams per Index Nonradiological
Consti+=~nt cubic meter) (unitless) Risk (unitless) | cubic meter) (unitless) Risk (unitless cubic meter) (unitless) Risk (unitless)
Boron and Lompounds  8.93x10° ' 1.28x10® 0.00 8.93x10° 1.29x10° 0.00 8.93x10° 1.37x10° 0.00
Chromium 5.78x10™ 5.50x10° 0.00 5.78x10™ 5.51x10™ 2.27x107" 5.78x10* 8.05x10" 1.04x107
Fluoride 6.07x10™ 2.89x10™ 0.00 6.07x10™ 2.97x10™ 0.00 6.07x10™ 3.20x10™ 0.00
Nitrate 6.87x107 1.23x10" 0.00 6.87x10" 1.62x10* 0.00 6.87x10" 3.17x10* 0.00
Total 8.06x107 5.92x10° 0.00 8.06x107 5.97x10" 2.27x107"? 8.06x10° 8.69x10™ 1.04x107
Year of Peak Impact 3615 3615 N/A 3615 3615 3615 3615 3615 3615

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are 1
Key: N/A=not applicable.

1sed in the analysis.
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Table Q-230. Waste Management Alternative Human Health Impacts at the Columbia River Surface Water

Resident Farmer American Indian Resident Farmer American Indian Hunter-Gatherer
Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year Risk at Year o Concentration | Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of P¢  Dose Peak it Year of Peak | of Peak Dose Peak
Radiological (curies per |(millirem per| Radiological |Dose (curies per| (millirem per | Radiological )ose (curies per|(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless)  cubic meter) year) Risk (unitless)
Technetium-99 1.34x107" 6.02x10™ 2.64x107"? 1.27x10™ 1.32x107 6.24x10™"2 6.58x10™"° 7.21x10° 3.96x107"°
lodine-129 9.82x107'® 3.25x107 431x10™ 1.51x10" 8.14x10° 1.96x10™"* 4.78x10" 8.09x10” 1.98x10°"
Total 1.34x107"* 6.35x10" 2.69x10™"2 1.27x10™ 2.13x107 8.20x10™" 6.58x10™"" 8.02x10° 4.16x107"
Year of Peak Impact 3749 3749 3749 3667 3667 3667 3974 3974 3974
Resident Farmer American Indian Resident Farmer American Indian Hunter-Gatherer
Concentration Hazard
at Year of |Hazard Index|Nonradiological| Concentration | Hazard Index | Nonradiologica Concentration Index at |Nonradiological
Peak Hazard | at Year of | Risk at Year of [at Year of Peak | at Year of | Risk at Year o 1t Year of Peak | Year of Peak| Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologica., (grams per Index Nonradiological
Constituent cubic meter) (unitless) | Risk (unitless) | cubic meter) (unitless) Risk (unitless) | cubic meter) (unitless) | Risk (unitless)
Boron and Compounds ~ 3.56x10™" 5.15x107"7 0.00 3.98x10™"" 6.32x107"2 0.00 1.16x10° 1.16x10* 0.00
Chromium 1.90x10” 1.82x10° 7.48x107"% 1.55x10° 2.37x10% 3.43x10°" 9.77x10° 2.16x10™ 8.81x10°
Fluoride 2.27x107 1.11x10° 0.00 2.67x10° 1.85x107 0.00 9.94x10° 1 45107 0.00
Nitrate 2.71x10°F 9.37x107° 0.00 3.06x10™® 2.88x10° 0.00 8.11x10™ 3.18x10° 0.00
Total 3.14x10°* 2.02x10°F 7.48x10™"® 3.49x10°® 2.90x10° 3.43x10" 1.01x10% 2.62x10™ 8.81x107
Year of Peak Impact | 3741 3741 3741 3685 3685 3741 4147 4147 4353

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are not used in the analysis.
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Draft Tank Closure and Waste Management Environmental Impact Statement for the
Hanford Site, Richland, Washington

o Tank closure secondary waste

e FFTF decommissioning secondary waste
e Waste management secondary waste

e Offsite waste

e Onsite non-CERCLA waste

Waste forms for the RPPDF include those resulting from tank closure cleanup activities for Tank Closure
Alternative 2B.

Potential human health impacts at the IDF-East barrier, the RPPDF barrier, the Core Zone Boundary, the
Columbia nearshore, and the Columbia River surface-water locations are summarized in Tables Q-231
through Q-235, respectively. The key constituent contributors to human health risk are technetium-99,
iodine-129 for radionuclides and boron and boron compounds, chromium, fluoride, and nitrate for
chemicals. For radionuclides, the dose standard would not be exceeded at any location. In addition, the
Hazard Index guideline would not be exceeded at any location. Population dose was estimated as
3.05 x 10™" person-rem per year for the year] of maximum impact.

Q-258
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Table Q-2

at the 200-East Area Integrated Dispeosal Facility

Waste Management Alternative 2, Disposal Group 1, Subgroup 1-A, Human Health lmpacts

Drinking-Water Well User Resident Fa  :r American Indian Resident Farmer
“oncentration R: )logical Radiological Radiological
at Year of | Da<e at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year of
Peak Dose |o ‘ak Dose Peak at Year of Peak | of Peak Dose Peak (ear of Peak | of Peak Dose Peak
Radiological (curies per |(millirem per{ R: )logical [Dose (curies per| (millirem per | Radiological e (curies per|(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless)
Technetium-99 1.92x10° 3.36 1.15x10™ 1.92x10° 8.63 3.79x10™ 1.92x10° 1.76x10' 8.80x10™
lodine-129 1.45x10™* 4.13 4.70x10° 1.45x10° 4.80 6.35x107 1.45x10™" 5.92 4.68x10"
Total 1.93x10° 7.49 1.63x10* I 1.93x10° 1.34x10' 4.42x10* 1.93x10° 2.35x10' 9.26x10™
Year of Peak Impact 8276 8276 8276 8276 8276 8276 8276 8276 9004
Drinking-Water Well User Resident Farm-» American Indian Resident Farmer
Concentration Hazard
at Year of [Hazard Index|Nonradiological| Concentration | Hazard Inde; Nonradiologica Concentration Index at |Nonradiological
Peak Hazard at Year of | Risk at Year of | at Year of Peak| at Year of Risk at Year of 1t Year of Peak | Year of Peak | Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
¢ mical (grams per Index Nonradiological| (grams per Index Nonradiologica (grams per Index Nonradiological
Constituent cubic meter) (unitless) Risk (unitless) [ cubic meter) (unitless) Risk (unitless)  cubic meter) (unitless) Risk (unitless)
Boron and Compounds | 2.97x10° 4.25%10” 0.00 2.97x10° 4.30x107 0.00 2.97x10° 4.57x107 0.00
Chromium 1.92x10" 1.83x107 0.00 1.92x107 1.83x107 1.69x10™" 1.92x107 2.68x107 7.77x107
Fluoride 1.98x10" 9.42x10° 0.00 1.98x10" 9.69x10° 0.00 1.98x10™ 1.04x10™ 0.00
Nitrate | 1.42x10' 2.54x10" 0.00 1.42x10' 3.35x10! 0.00 1.42x10' 6.57x10" 0.00
Total 1.42x10' 2.73x10" 0.00 1.42x10! 3.53x10! 1.69x107"! 1.42x10' 6.84x10"' 7.77x10°7
Year of Peak Impact | 8522 8522 N/A 8522 8522 8511 8522 8522 8511

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are not used in the analysis.
Key: N/A=not applicable.
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Table Q-232. Waste Management Alternative 2, Disposal Group 1, Subgroup 1-A, Human

ealth Impacts

at the River Pr.  ction Pr¢ ct Disposal Facility
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year of | C :entration | Dese at Year | Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of Peak Dose Peak at Year of Peak | of Peak Dose Peak
Radiological (curies per |(millirem per| Radio cal [Dose (curies per| (millirem per | Radiological |Dose (curies per|{(millirem per| Radiological
Constituent cubic meter) year) Risk (umuess) | cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless)
Technetium-99 3.18x10° 5.58x10° 1.98x10° 3.30x10% 1.48x10"! 6.51x10° 330 3.02x10" 1.42x10°
Todine-129 4.71x10" 1.34x10% 1.26x107 3.89x107"! 1.29x107 1.70x107 3.89x10™" 1.59x107 2.45x107
Total 3.19x10° 6.92x10° 2.11x10° 3.30x10™ 1.61x10"" 6.68%10° 3.30x10" 3.18x10" 1.44x10°
Year of Peak Impact 3804 3804 3825 3825 3825 3825 3825 3825 3825
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Hazard
at Year of |Hazard Index|Nonradiological| Concentration | Hazard Index | Nonradiological | Concentration Index at |Nonradiological
Peak Hazard at Year of | Risk at Year of { at Year of Peak| at Year of Risk at Year of |at Year of Peak | Year of Peak | Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiological { (grams per Index Nonradiological
Constituent cubic meter) (unitless) | Risk (unitless) | cubic meter) (unitless) Risk (unitless) )ic meter) (unitless) | Risk (unitless)
Chromium 2.13x10° 2.03x107 0.00 2.13x107 2.03x107 8.36x10™"? 2.13x10° 2.96x10° 3.83x107
Nitrate 9.37x10? 1.67x10% 0.00 9.37x10° 2.20x10" 0.00 9.37x10 4.32x10" 0.00
Total 9.58x10* 2.19x107 0.00 9.58x10* 2.25x107 8.36x10™" 9.58x10 3.40x10"' 3.83x107
Year of Peak Impact 3856 3856 N/A 3856 3856 3856 3856 3856 3856

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are not used in the analysis.

Key: N/A=not applicable.
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Table Q-239. Waste Management Alternative 2, Disposal Group 1, Subgroup 1-B, H

at the Columbia River Nearshore

an Health Impacts

Drinking-Water Well User

Resident Farmer

l American Indian Resident Farmer

I

Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year o Concentration | Dose at Year | Risk at Year of Concentration |Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Peak it Year of Peak | of Peak Dose Peak it Year of Peak | of Peak Dose Peak
Radinlagical (curies per |(millirem per| Radiological )ose (curies per| (millirem per | Radiological  )n<e (curies per|(millirem per| Radiological
Con  nent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless) ic meter) year) Risk (unitless)
Technetium-99 4.45x107 7.80x10" 4.61x10° 7.66x107 3.44 1.61x10™ 7.66x107 7.02 3.51x10"
lodine-129 7.00x10”° 1.99 9.28x10° 2.86x107 9.47x10"' 6.50x10° 2.86x10° 1.17 9.36x10°¢
Total 4.52x107 2.77 5.54x107 7.69x107 4.39 1.68x10™ 7.69x107 8.19 3.61x10™
Year of Peak Impact 8700 8700 8611 8611 8611 8273 8611 8611 8273
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Hazard
at Year of |Hazard Index|Nonradiological| Concentration | Hazard Index | Nonradiologica Concentration Index at |Nonradiological
Peak Hazard at Year of | Risk at Year of | at Year of Peak| at Year of Risk at Year of 1 ar of Peak | Year of Peak| Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak 1 ard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologica  (grams per Index Nonradiologi
Cons  ent cubic meter) (unitless) Risk (unitless) | cubic meter) (unitless) Risk (unitless) cubic meter) (unitless) Risk (unitless)
Boron Compounds 6.60x10” 9.43x10™ 0.00 6.60x107 9.56x10™ 0.00 6.60x107 1.01x10” 0.00
Chromium 1.73x10* 1.65%107 0.00 1.73x10™ 1.65x10™ 1.48x10™"? 1.73x10" 2.41x10™ 6.77x10%
Fluoride 4.94x10° 2.35x107 0.00 4.94x10° 2.42x10° 0.00 4.94x10° 2.61x107 0.00
Nitrate 3.68 6.57x107 0.00 3.68 8.65x107 0.00 3.68 1.70x10”! 0.00
Total 3.68 6.74x107 0.00 3.68 8.82x107 1.48x10" 3.68 1.72x10"! 6.77x10*
Year of Peak Impact | 8144 8144 N/A 8144 8144 4826 8144 8144 4826

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are not used in the analysis.
Key: N/A=not applicable.
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Appendix Q ® Human Health, Dose, and Risk Analysis

Columbia River nearshore for the American Indian resident farmer. Population dose was estimated as
6.25 x 10" person-rem per year for the year of maximum impact.

Q-287
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Table Q-266. Waste Managem

- Alternative 2, Disposal Group 2, Subgroup 2-A

‘uman Health Impacts

at the Core Zone B 1dary
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year o Concentration |Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Pe at Year of Peak | of Peak Dose Peak it Year of Peak | of Peak Dose Peak
Radiological (curies per |(millirem per| Radiological [Dose (curies per| (millirem per | Radiological  )ose (curies per|(millirem per| Radiological
Constituent cubic meter) year) isk (unitless) | cubic meter) year) Risk (unitless) cubic meter) year) Risk (unitless)
Technetium-99 6.92x107 1.21 6.90x107° 1.15x10°8 5.15 2.26x10™ 1.15x10° 1.05x10' 4.94x10*
lodine-129 9.73x10° 2.77 1.37x10° 4.24x10° 1.40 1.85x10° 4.24x10° 1.73 2.67x107
Total 7.02x107 3.98 8.27x10° 1.15x10°° 6.55 2.45x10™ 1.15x10°¢ 1.22x10' 5.20x10*
Year of Peak Impact 9188 9188 8365 8365 8365 8365 8365 8365 8365
Drinking-Water Well User Resident Fa er American Indian Resident Farmer
Concentration Hazard
at Year of [Hazard Index|Nonradiological{ Concentration | Hazard Index | Nonradiologic:  Concentration Index at jNonradiological
Peak Hazard at Year of | Risk at Year of | at Year of Peak | at Year of Risk at Yearo 1t ar of Peak | Year of Peak | Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologic: (grams per Index Nonradiological
Constituent cubic meter) (unitless) isk (unitless) | cubic meter) (unitless) Risk (unitless;  « ic meter) (unitless) | Risk (unitless)
Boron and Compounds | 6.56x10” 9.37x10™ 0.00 6.56x107 9.49x10™ 0.00 6.56x107 1.01v 107 0.00
Chromium 3.92x10" 3.73x10° 0.00 3.92x10° 3.74x10" 6.51x10™"2 3.92x10" 5.46x10° 2.99x107
Fluoride 4.91x10° 2.34x107 0.00 4.91x10° 2.41x107 0.00 4.91x10° 2.59x10° 0.00
Nitrate 5.70 1.02x10! 0.00 5.70 1.34x10" 0.00 5.70 2.63x10" 0.00
Total 5.70 1.05x10™ 0.00 5.70 1.38x10" 6.51x10™"2 5.70 2.68x10" 2.99x107
Year of Peak Impact 7905 7905 N/A 7905 7905 8982 7905 7905 8982

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are 1

Key: N/A=not applicable.

1sed in the analysis.
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Table Q-267. Waste Management Alternative 2, Disposal Group 2, Subgroup 2-A

iman Health Impacts

at the C1 1mbia River Nearshore
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Radiological Radiological Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year oi Concentration | Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of Peak Dose Peak it Year of Peak | of Peak Dose Peak
Radiological (curies per |[(millirem per| Radiological |Dose (curies per| (millire »er wdiological  )ose (curies per|(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risk (unitless)  cubic meter) year) Risk (unitless)
Technetium-99 1.87x107 3.27x10"! 4.04x107° 6.71x107 3.02 1.33x10% 1 6.71x107 6.15 2.89x10*
lodine-129 5.61x107° 1.60 4.80x10° 1.48x10” 4.89x10" 6.47x10°¢ 1.48x10° 6.04x10"! 9.32x10°
Total 1.92x107 1.92 4.52x10° 6.72x107 3.51 1.39x10* 6.72x107 6.75 2.98x10"
Year of Peak Impact 9652 9652 8478 8478 8478 8470 ' 8478 8478 8478
Dri  ng-Water Well User Resident Farmer American Indian Resident Farmer
Conc  -ation Hazard
at Year of |Hazard Index|Nonradiological| Concentration | Hazard Index | Nonradiological | Concentration Index at |Nonradiological
Peak Hazard | at Year of |Risk at Year of |at Year of Peak| at Year of | Risk at Year of |at Year of Peak | Year of Peak| Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
Chemical (g s per Index Nonradiological| (grams per Index Nonradiological | (grams per Index Nonradiological
Constituent cubic meter) (unitless) | Risk (unitless) | cubic meter) (unitless) ]k (unitless) | cubic meter) (unitless) | Risk (unitless)
Boron and Compounds | 3.28x107 4.68x10" 0.00 3.28x107 4.74x10® 0.00 3.28x107 5.04x10" 0.00
Chromium 2.08x10™ 1.98x10" 0.00 2.08x10™ 1.98x107 2.96x107" 2.08x10° 2.89x10™ 1.36x107
Fluoride 2.45x10° 1.17x10° 0.00 2.45x10° 1.20x10° 0.00 245x10° 1.29x10° 0.00
Nitrate 4.07 7.26x107 0.00 4.07 9.56x107 0.00 4.07 1.88x10"! 0.00
Total 4.07 7.46x10* 0.00 4.07 9.76x10 2.96x10™" 4.07 1.91x10" 1.36x107
Year of Peak Impact 8055 8055 N/A 8055 8055 8354 8055 8055 8354

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are 1

Key: N/A=not applicable.

1sed in the analysis.
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Draft Tank Closure and Waste Management Environmental Impact Statement for the
Hanford Site, Richland, Washington

Case, as 3.22 x 10™" person-rem per year for the year of aximum impact and for Subgroup 2-B, Option
Case, as 3.23 x 10™ person-rem per year for the year of maximum impact.

Q-314






91¢-0

Table Q-270. Waste Management Alternative 2, Disposal Group 2, Subgroup 2-B, Base Case, Human Health Impacts
at the River Protection Project Disposal Facility

Drinking-Water Well User Resident Far  »r American Indian Resident Farmer
Concentration Radiological R: Hlogical Radiological
at Year of | Dose at Year | Risk at Year of | Concentration | Dose at Year | Risk at Year of Concentt n |Dose at Year | Risk at Year of
Peak Dose | of Peak Dose Peak at Year of Peak | of Peak Dose Peak t Year of Peak | of Peak Dose Peak
Radiological (curies per |(millirem per| Radiological |Dose (curies per| (millirem per | Radiological )ose (curies per |(millirem per| Radiological
Constituent cubic meter) year) Risk (unitless) | cubic meter) year) Risl nitless) cubic meter) year) Risk (unitless)
Technetium-99 2.83x107 4.97x10" 1.71x10° 2.83x10” 1.28 5.60x10° 2.83x107 2.60 1.22x10"
Iodine-129 3.34x107"° 9.51x107 1.08x10° 3.34x107"° 1.10x10"! 1.46x10°° 3.34x10™"° 1.36x10"! 2.10x10°
Total 2.84x107 5.92x10" 1.82x10°° 2.84x107 1.39 5.75x107° 2.84x107 2.73 1.24x10™
Year of Peak Impact 3889 3889 3889 3889 3889 3889 3889 3889 3889
Drinking-Water Well User Resident Farmer American Indian Resident Farmer
Concentration Hazard
at Year of |Hazard Index{Nonradiological] Concentration | Hazard Index | Nonradiologica Concentration Index at |Nonradiological
Peak Hazard at Year of | Risk at Year of | at Year of Peak| at Year of Risk at Year of it Year of Peak | Year of Peak | Risk at Year of
Index Peak Hazard Peak Hazard Index | Peak Hazard Peak Hazard Index Hazard Peak
Chemical (grams per Index Nonradiological| (grams per Index Nonradiologica (grams per Index Nonradiological
Constituent cubic meter (unitless) Risk (unitless) | cubic meter) (unitless) Risk (unitless)  cubic meter) (unitless) Risk (unitless)
Acetonitrile 6.80x107 3.24x10° 0.00 6.80x10” 4.04x108 0.00 6.80x107 7.30x10° 0.00
Chromium 5.77x107 5.49x10% 0.00 5.77x107 5.50x107 2.27x10" 5.77x10° 8.03x10" 1.04x10°
Nitrate 2.62x10" 4.67x10° 0.00 2.62x10™ 6.16x107 0.00 2.62x10"! 1.21x1072 0.00
Total 2.68x10"! 5.96x107 0.00 2.68x10" 6.11x107 2.27x10" 2.68x10" 9.24x10" 1.04x10°°
Year of Peak Impact 3868 3868 N/A 3868 3868 3868 3868 3868 3868

Note: Concentrations are those reported for groundwater at the specified location. Total concentrations, although reported, are not used in the analysis.

Key: N/A=not applicable.
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