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1 6.2.4 Human Health
2
3 Potential impacts on members of the general public and on involved workers from the
4 construction and operations of the waste disposal facilities are expected to be comparable for all
5 of the sites evaluated in this EIS for the land disposal methods, and these impacts are described
6 in Section 5.3.4. The following sections discuss the impacts from hypothetical facility accidents
7 associated with waste handling activities and the impacts during the long-term post-closure
8 phase. They address impacts on members of the general public who might be affected by these
9 waste disposal activities at the Hantford Site GTCC reference location, since these impacts would

10 be site dependent.
11
12
13 6.2.4.1 Facility Accidents
14
15 Data on the estimated human health impacts from hypothetical accidents at a GTCC
16 LLRW and GTCC-like waste disposal facility located on the Hanford Site are provided in
17 Table 6.2.4-1. The accident scenarios are discussed in Section 5.3.4.2.1 and Appendix C. A
18 reasonable range of accidents that included operational events and natural causes was analyzed.
19 The impacts presented for each accident scenario are for the sector with the highest impacts, and
20 no protective measures are assumed; therefore, they represent the maximum impacts expected
21 from such an accident.
22
23 The collective population dose includes exposure from inhalation of airborne radioactive
24 material, external exposure from radioactive material deposited on the ground, and ingestion of
25 contaminated crops. The exposure period is assumed to last for 1 year immediately following the
26 accidental release. It is recognized that interdiction of food crops would likely occur if a
27 significant release occurred, but many stakeholders are interested in what could happen if there
28 was no interdiction. For the accidents involving CHI waste (Accidents 1-9, 11, 12), the ingestion
29 dose would account for approximately 20% of the collective population dose shown in
30 Table 6.2.4-1. External exposure would be negligible in all cases. All exposures would be
31 dominated by the inhalation dose from the passing plume of airborne radioactive material
32 downwind from the hypothetical accident immediately following release.
33
34 The highest estimated impact on the general public, 95 person-rem, would result from a
35 release from an SWB caused by a fire in the WHB (Accident 9). Such a dose is not expected to
36 lead to any additional LCFs in the population. This dose would be to the 144,000 people living
37 southeast of the facility, resulting in an average dose of approximately 0.0007 rem per person.
38 Because this dose would be from internal intake (primarily inhalation, with some ingestion) and
39 because the DCFs used in this analysis are for a 50-year CEDE, this dose would be accumulated
40 over the course of 50 years.
41
42 The dose to an individual (expected to be a noninvolved worker because there would be
43 no public access within 100 m [300 ft] of the GTCC reference location) includes exposure from
44 the inhalation of airborne radioactive material and 2 hours of exposure to radioactive material
45 deposited on the ground. As shown in Table 6.2.4-1, the highest estimated dose to an individual,
46 16 rem, would be for Accident 9 from inhalation exposure immediately after the postulated
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1 TABLE 6.2.4-1 Estimated Radiological Human Health Impacts from Hypothetical Facility Accidents at the Hanford Sitea

Off-Site Public Individualb

Accident Collective Dose Latent Cancer Dose Likelihood
No. Accident Scenario (person-rem) Fatalitiesc (remn) of LCFC

1 Single drum drops, lid failure in Waste Handing Building 0.0021 <0.0001 0.00035 <0.0001
2 Single SWB drops, lid failure in Waste Handing Building 0.0048 <0.0001 0.00078 <0.0001
3 Three drums drop, puncture, lid failure in Waste Handling Building 0.0037 <0.0001 0.00063 <0.000 1
4 Two SWBs drop, puncture, lid failure in Waste Handling Building 0.0067 <0.0001 0.0011 <0.0001
5 Single drum drops, lid failure outside 2.1 0.00 1 0.35 0.0002
6 Single SWB drops, lid failure outside 4.8 0.003 0.78 0.0005
7 Three drums drop, puncture, lid failure outside 3.7 0.002 0.63 0.0004
8 Two SWBs drop, puncture, lid failure outside 6.7 0.004 1.1 0.0007
9 Fire inside the Waste Handling Building, one SWB is assumed to be affected 95 0.06 16 0.01
10 Single RH- waste canister breach <0.0001 <0.0001 <0.0001 <0.000 1
11 Earthquake affects 18 pallets, each with 4 CH drums 60 0.04 10 0.006
12 Tornado, missile hits one SWB, contents released 19 0.01 3.1 0.002

a CH =contact-handled, RH remote-handled, LCF =latent cancer fatality, SWB --standard waste box.

b The individual receptor is assumed to be 100 m (330 ft) downwind from the release point. This individual is expected to be a noninvolved worker

because there would be no public access within 100 m (330 ft) of the GTCC reference location.

e LCFs are calculated by multiplying the dose by the health risk conversion factor of 0.0006 fatal cancer per person-rem (see Section 5.2.4.3). Values are
rounded to one significant figure.

Co
Co

2
3

P.'



Final GTCC EIS Fina GTC EIS6: Hanford Site (Alternatives 3, 4, and 5)

1 release. This estimated dose is for a hypothetical individual located 100 m (330 ft) to the north-
2 northwest of the accident location. As discussed above, the estimated dose of 16 rem would be
3 accumulated over a 50-year period after intake and would not result in acute radiation syndrome.
4 A maximum annual dose of about 5% of the total individual dose to the noninvolved worker
5 would occur in the first year. The increased lifetime probability of a fatal cancer for this
6 individual would be approximately 1% on the basis of a total dose of 16 remn.
7
8
9 6.2.4.2 Post-Closure

10
11 The potential radiation dose from the airborne release of radionuclides to off-site
12 members of the public after the closure of a disposal facility would be small. RESRAD-
13 OFFSITE estimates (see Table 5.3.4-3) indicate there would be no measurable exposure from
14 this pathway for the borehole method. Small radiation exposures are estimated for the trench and
15 vault methods. It is estimated that the potential inhalation dose at a distance of 100 m (330 ft)
16 from the disposal facility would be less than 1.8 mrem/yr for trench disposal and 0.52 mrem/yr
17 for vault disposal. The potential radiation exposures would be caused mainly by inhalation of
18 radon gas and its short-lived progeny.
19
20 The borehole method would provide better protection against potential exposures from
21 airborne releases of radionuclides because of the greater depth of the cover material. The
22 boreholes would be 30 m (100 ft) bgs, and this depth of overlying soil would inhibit the diffusion
23 of radon gas, CO 2 gas (containing C-14), and tritium (H-3) water vapor to the atmosphere above
24 the disposal area. However, because the distance to the groundwater table would be closer from
25 boreholes than from trenches or vaults, radionuclides that leached out from wastes in the
26 boreholes would reach the groundwater table in a shorter time than radionuclides that leached out
27 from the trenches or vaults.
28
29 Within 10,000 years, Tc-99 and 1-129 could reach the groundwater table and a well
30 installed by a hypothetical resident farmer located a distance of 100 m (330 ft) from the
31 downgradient edge of the disposal facility. Both of these radionuclides are highly soluble in
32 water, a quality that could lead to potentially significant groundwater doses to the hypothetical
33 resident farmer. The peak annual dose associated with the use of contaminated groundwater from
34 disposal of the entire GTCC LLRW and GTCC-like waste inventory at the Hanford Site was
35 calculated to be 4.8 mrem/yr for the borehole method, 49 mrenm/yr for the vault method, and
36 48 mrem/yr for the trench method. These two radionuclides would contribute essentially all of
37 the dose to the hypothetical resident farmer within the first 10,000 years after closure of the
38 disposal facility. The exposure pathways considered in this analysis include the ingestion of
39 contaminated groundwater, soil, plants, meat, and milk; external radiation; and the inhalation of
40 radon gas and its short-lived progeny.
41
42 Tables 6.2.4-2 and 6.2.4-3 present the peak doses and LCF risks, respectively, to the
43 hypothetical resident farmer (from the use of potentially contaminated groundwater within the
44 first 10,000 years after closure of the disposal facility) when disposal of the entire GTCC LLRW
45 and GTCC-Iike waste inventory by using the land disposal methods evaluated is considered. In
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1 TABLE 6.2.4-2 Estimated Peak Annual Doses (in mrem/yr) from the Use of Contaminated Groundwater within 10,009 Years
2 of Disposal at the GTCC Reference Location at the Hanford Sitea

GTCC LLRW GTCC-Like Waste

Peak Annual
Disposal Technology! Activated Sealed Other Waste Other Waste Activated Sealed Other Waste Other Waste Dose from

Waste Group Metals Sources - CH - RH Metals Sources - CH - RH Entire Inventory

Borehole disposal 4 .8 b

Group 1 stored 0.17 -0.0 0.013 0.0 0.0 0.0042 0.11
Group 1 projected 2.6 0.0 - 0.00038 0.0 0.0 0.0016 0.036
Group 2 projected 1.3 0.0 0.0091 0.047 -- 0.0023 0.066

Vault disposal49
Group 1 stored 0.26 -0.0 0.044 0.0 0.0 0.012 40
Group 1 projected 4.0 0.0 - 0.0013 0.0 0.0 0.0045 0.12
Group 2 projected 2.0 0.0 0.025 1.6 -- 0.0062 0.23

Trench disposal 4 8 b

Group 1 stored 0.33 -0.0 0.042 0.0 0.0 0.014 39
Group 1 projected 5.0 0.0 - 0.0013 0.0 0.0 0.0055 0.12
Group 2 projected 2.5 0.0 0.03 1 1.5 -- 0.0076 0.22

aThese annual doses are associated with the use of contaminated groundwater by a hypothetical resident farmer located 100 m (330 ft) from the edge of the
disposal facility. All values are given to two significant figures, and a hyphen means there is no inventory for that waste type. The values given in this table
represent the annual doses to the hypothetical resident farmer at the time of the peak annual dose from the entire GTCC LLRW and GTCC-like waste
inventory. These contributions do not represent the maximum doses that could result from each of these waste types separately. Because of the different
radionuclide mixes and activities contained in the different waste types, the maximum doses that could result from each waste type individually generally occur
at different times than the peak annual dose from the entire inventory. The peak annual doses that could result from each of the waste types are presented in
Tables E-22 through E-25 in Appendix E.

bThe times for the peak annual doses of 4.8 mrem/yr for boreholes, 49 mrem/yr for vaults, and 48 mrem/yr for trenches were calculated to be about 1,800 years,
3,300 years, and 2,900 years, respectively, for disposal of the entire GTCC LLRW and GTCC-like waste inventory. These times represent the time after failure
of the cover and engineered barriers (which is assumed to begin 500 years after closure of the disposal facility). The values reported for the other entries in this
table represent the annual doses from the specific waste types at the time of these peak doses. For borehole disposal, the primary contributor to the dose is
GTCC LLRW activated metals; for trench and vault disposal, the primary contributor to the dose is GTCC-like Other Waste - RH. Tc-99 and 1-129 would be
the primary radionuclides causing this dose.
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1 TABLE 6.2.4-3 Estimated Peak Annual LCF Risks from the Use of Contaminated Groundwater within 10,000 Years of Disposal at the
2 GTCC Reference Location at the Hanford Sitea

GTCC LLRW GTCC-Like Waste
Peak Annual

Disposal Technology! Activated Sealed Other Waste Other Waste Activated Sealed Other Waste Other Waste LCF Risk from
Waste Group Metals Sources - CII - RH Metals Sources - CHI - RH Entire Inventory

Borehole disposal 3E-06 b
Group 1 stored 1E-07 - 0E+00 7E-09 0E+00 0E+00 3E-09 6E-08
Group 1 projected 2E-06 0E+00 -2E-10 0E+00 0E+00 IE-09 2E-08
Group 2 projected 8E-07 0E+f00 5E-09 3E-07 - 1E-09 4E-08

Vault disposal 3E-05b
Group 1 stored 2E-07 - 0E+00 3E-08 0E+00 0E+00 7E-09 2E-05
Group 1 projected 2E-06 0E+00 -8E-10 0E+00 0E+00 3E-09 7E-08
Group 2 projected 1E-06 0E+00 2E-08 1E-06 -- 4E-09 1E-07

Trench disposal 3E-05b
Group 1 stored 2E-07 - 0E+00 3E-08 0E+00 0E+00 8E-09 2E-05
Group 1 projected 3E-06 0E+00 -8E-10 0E+00 0E+00 3E-09 7E-08
Group 2 projected 1E-06 0E+00 2E-08 9E-07 -- 5E-09 1E-07

aThese annual LCF risks are associated with the use of contaminated groundwater by a hypothetical resident farmer located l00 m (330 fi) from the edge of the disposal
facility. All values are given to one significant figure, and a hyphen means there is no inventory for that waste type. The values given in this table represent the annual LCF
risks to the hypothetical resident farmer at the time of the peak annual LCF risk from the entire GTCC LLRW and GTCC-like waste inventory. These contributions do not
represent the maximum LCF risks that could result from each of these waste types separately. Because of the different radionuclide mixes and activities contained in the
different waste types, the maximum LCF risks that could result from each waste type individually generally occur at different times than the peak annual LCF risk from the
entire inventory.

bThe times for the peak annual LCF risks of 3E-06 for boreholes, 3E-05 for vaults, and 3E-05 for trenches were calculated to be about 1,800 years, 3,300 years, and
2,900 years, respectively, for disposal of the entire GTCC LLRW and GTCC-like waste inventory. These times represent the time after failure of the cover and engineered
barriers (which is assumed to begin 500 years after closure of the disposal facility). The values reported for the other entries in this table represent the annual LCF risks for
the specific waste types at the time of these peak LCF risks. For borehole disposal, the primary contributor to the LCF risk is GTCC LLRW activated metals; for trench and
vault disposal, the primary contributor to the LCF risk is GTCC-Iike Other Waste - RH. Tc-99 and 1-129 would be the primary radionuclides causing this risk.
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1 these tables, the doses contributed by each waste type (i.e., the dose for each waste type at the
2 time or year when the peak dose for the entire inventory is observed) to the peak dose reported
3 are also tabulated. The doses presented from the various waste types do not necessarily represent
4 the peak dose and LCF risk of the waste type itself when considered on its own.
5
6 For borehole disposal, it is estimated that the peak dose and LCF risk would occur at
7 about 1,800 years, with GTCC LLRW activated metal waste being the primary dose contributor.
8 The peak doses and LCF risks were calculated to occur at about 3,300 years and 2,900 years
9 after disposal for vault and trench disposal, respectively. These times represent the time after

10 failure of the engineered barriers (which is assumed to begin 500 years after closure of the
11 disposal facility). The major dose contributor for these two disposal methods would be GTCC-
12 like Other Waste - RI-, with GTCC LLRW contributing about 15% of the total dose.
13
14 Tables E-22 through E-25 in Appendix E present peak doses for each waste type when
15 considered on its own. Because these peak doses generally occur at different times, the results
16 should not be summed to obtain total doses for comparison with those presented in Table 6.2.4-2
17 (although for some cases, these sums might be close to those presented in the site-specific
18 chapters).
19
20 Figure 6.2.4-1 is a temporal plot of the radiation doses associated with the use of
21 contaminated groundwater for a period extending to 10,000 years, and Figure 6.2.4-2 shows
22 these results to 100,000 years for the three land disposal methods. Note that the time scale in
23 Figure 6.2.4-1 is logarithmic, while the time scale in Figure 6.2.4-2 is linear. A logarithmic time
24 scale was used in the first figure to better illustrate the projected radiation doses to a hypothetical
25 resident farmer in the first 10,000 years following closure of the disposal facility.
26
27 Although Tc-99 and 1-129 would result in measureable radiation doses for the first
28 10,000 years, the inventory in the disposal areas would be depleted rather quickly, and the doses
29 would gradually decrease with time after about 5,000 years. After the depletion of these two
30 radionuclides, no other radionuclides would reach the groundwater table within 10,000 years. In
31 the very long term, however, various isotopes of uranium and Np-237 that were originally
32 contained in the waste streams or generated from radioactive decay could reach the groundwater
33 table and result in doses to this hypothetical resident farmer. The maximum annual doses would
34 exceed 100 mrem/yr for all three disposal methods and would occur within the first 25,000 years
35 following closure of the disposal facility. There is a high degree of uncertainty associated with
36 estimates that project this far into the future.
37
38 The results given here are assumed to be conservative because the location selected for
39 the residential exposure is 100 m (330 ft) from the edge of the disposal facility. Use of a longer
40 distance, which might be more realistic for the sites being evaluated, would significantly lower
41 the estimated doses (i.e., by as much as 70%). A sensitivity analysis performed to determine the
42 effect of a distance longer than 100 m (330 ft) is presented in Appendix E.
43
44 These analyses assume that engineering controls would be effective for 500 years
45 following closure of the disposal facility. This means that essentially no infiltrating water would
46 reach the wastes from the top of the disposal units. It is assumed that after 500 years, the
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1 engineered barriers would begin to degrade, allowing infiltrating water to come in contact with
2 the disposed-of wastes. For purposes of analysis in the EIS, it is assumed that the amount of
3 infiltrating water that would contact the wastes would be 20% of the site-specific natural
4 infiltration rate for the area, and that the water infiltration rate around and beneath the disposal
5 facilities would be 100% of the natural rate for the area. This approach is assumed to be
6 conservative because it is expected that the engineered systems (including the disposal facility
7 cover) would last longer than 500 years, even in the absence of active maintenance measures.
8
9 It is assumed that the Other Waste would be stabilized with grout or other material and

10 that this stabilizing agent would be effective for 500 years. Consistent with the assumptions used
11 for engineering controls, no credit was taken in this analysis for the effectiveness of this
12 stabilizing agent after 500 years. That is, any water that would contact the wastes after 500 years
13 would be able to leach radioactive constituents from the disposed-of materials. These
14 radionuclides could then move with the percolating groundwater to the underlying groundwater
15 system. This scenario is assumed to be conservative because grout or other stabilizing materials
16 could retain their integrity for longer than 500 years.
17
18 Sensitivity analyses performed relative to these assumptions indicate that if a higher
19 infiltration rate to the top of the disposal facilities was assumed, the doses would increase in a
20 linear manner from those presented. Conversely, the doses would decrease in a linear manner
21 with lower infiltration rates. This finding indicates the need to ensure that there is a good cover
22 over the closed disposal units. Also, the doses would be lower if it was assumed that the grout
23 would last for a longer time. Because of the long-lived nature of the radionuclides associated
24 with some of the GTCC LLRW and GTCC-like waste, any stabilization effort (such as grouting)
25 would have to be effective for longer than 5,000 years in order to substantially reduce doses that
26 could result from potential future leaching of the disposed-of waste.
27
28 The radiation doses presented in the post-closure assessment in this EIS are intended to
29 be used for comparing the performance of each of the land disposal methods at each site
30 evaluated. The results indicate that the use of robust engineering designs and redundant measures
31 (e.g., types and thicknesses of covers and long-lasting grout) to contain the radionuclides in the
32 disposal facility could delay the potential release of radionuclides and could reduce the release to
33 very low levels, thereby minimizing the potential groundwater contamination and associated
34 human health impacts in the future. DOE has considered the potential doses to the hypothetical
35 resident farmer as well as other factors discussed in Section 2.9 in identifying the preferred
36 alternative presented in Section 2.10.
37
38
39 6.2.5 Ecology
40
41 Section 5.3.5 presents an overview of the potential impacts on ecological resources that
42 could result from the construction, operations, decommissioning, and post-closure maintenance
43 of the GTCC LLRW and GTCC-like waste disposal facility, regardless of the location selected
44 for it. This section evaluates the potential impacts of the facility on the ecological resources at
45 the Hanford Site.
46
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1 It is expected that the initial loss of sagebrush-dominated habitats followed by the
2 eventual establishment of low-growth vegetation (including sagebrush) on the disposal site
3 would not create a long-term reduction in the local or regional ecological diversity. Also, loss of
4 sagebrush would be compensated for by required restoration elsewhere on the Hantford Site
5 (e.g., at a ratio of up to 3:1). After closure of the GTCC LLRW and GTCC-like waste disposal
6 site, the cover would become initially vegetated with annual and perennial plants.
7 Reestablishment of mature sagebrush stands could take a minimum of 10 to 20 years (Poston and
8 Sackschewsky 2007). As appropriate, regionally native plants would be used to landscape the
9 disposal site in accordance with "Guidance for Presidential Memorandum on Environmentally

10 and Economically Beneficial Landscape Practices on Federal Landscaped Grounds" (EPA 1995).
11 An aggressive revegetation program would be necessary so that nornative species, such as
12 cheatgrass, Russian thistle, and diffuse knapweed, would not become established. These species
13 are quick to colonize disturbed sites and are difficult to eradicate because each year they produce
14 large amounts of seeds that remain viable for long periods of time (Blew et al. 2006).
15
16 It is expected that the mountain cottontail would occur where cover associated with
17 construction was available (Downs et al. 1993). However, species associated with sagebrush
18 habitats, such as the northern sagebrush lizard and black-tailed jackrabbits, would be locally
19 affected by construction of the GTCC LLRW and GTCC-like waste disposal facility. Ground-
20 nesting birds that have been observed in the 200 Area include the horned lark, killdeer
21 (Charadrius vociferus), long-billed curlew, and western meadowlark. Ground disturbance during
22 the nesting season could destroy eggs and young of these species and displace nesting
23 individuals to other areas of the Hanford Site. Construction at other times of the year would
24 result in a loss of the habitat available to these bird species on the Hanford Site.
25
26 Because no natural aquatic habitats occur within the immediate vicinity of the GTCC
27 reference location, impacts on aquatic biota are not expected. DOE would use appropriate
28 erosion control measures to minimize off-site movement of soils. It is expected that the GTCC
29 LLRW and GTCC-like waste disposal facility retention pond would not become a highly
30 productive aquatic habitat. However, depending on the amount of water and length of time that
31 water would be retained within the pond, aquatic invertebrates could become established within
32 it. Waterfowl, shorebirds, and other birds might also make use of the retention pond, as would
33 mammal and reptile species that might enter the site. Amphibian species might also make use of
34 the retention pond.
35
36 Since no federally listed or candidate species occur within the immediate vicinity of the
37 GTCC reference location, none of these species would be affected by construction, operations, or
38 post-closure of the waste disposal facility. Construction of the GTCC LLRW and GTCC-like
39 waste disposal facility could affect state candidate species, such as the sage sparrow, northern
40 sagebrush lizard (Sceloporus graciosus graciosus), and black-tailed jackrabbit, which have a
41 strong affinity for sagebrush habitats. However, the area of sagebrush habitat that would be
42 disturbed by construction is small relative to the overall area of such habitat on the Hanford Site.
43 Therefore, removal of sagebrush habitat would have a small impact on the populations of these
44 species and other species that live in sagebrush habitats.
45
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1 Development of the GTCC LLRW and GTCC-like waste disposal facility would result in
2 the loss of shrub-steppe habitat, which is considered a priority habitat by the State of Washington
3 and a Level III resource under the Hanford Site Biological Resources Management Plan. Impacts
4 on Level III resources require mitigation. When avoidance and minimization are not possible or
5 are insufficient, mitigation via rectification or compensation is recommended (DOE 2001ib).
6 Therefore, impacts associated with the GTCC LLRW and GTCC-like waste disposal facility
7 (Section 5.3.5) that could affect ecological resources would be minimized and mitigated.
8
9

10 6.2.6 Socioeconomics
11
12
13 6.2.6.1 Construction
14
15 The potential socioeconomic impacts from constructing a GTCC LLRW and GTCC-like
16 waste disposal facility and support buildings at the Hanford Site would be relatively small for all
17 disposal methods. Construction activities would create direct employment of 47 people (borehole
18 method) to 145 people (vault method) in the peak construction year and an additional 56 indirect
19 jobs (borehole method) to 152 indirect jobs (vault method) in the ROL (Table 6.2.6-1).
20 Construction activities would constitute less than 1% of total ROI employment in the peak year.
21 A GTCC facility would produce between $4.2 million in income (borehole method) and
22 $12.3 million (vault method) in income in the peak year of construction.
23
24 In the peak year of construction, between 21 people (borehole method) and 64 people
25 (vault method) would in-migrate to the ROL (Table 6.2.6-1) as a result of employment on-site.
26 In-migration would have only a marginal effect on population growth and would require no more
27 than 2% of vacant rental housing in the peak year for all disposal methods. No significant impact
28 on public finances would occur as a result of in-migration, and no more than two local public
29 service employees would be required to maintain existing levels of service in the various local
30 public service jurisdictions in the ROI. In addition, on-site employee commuting patterns would
31 have a small to moderate impact on levels of service in the local transportation network
32 surrounding the site.
33
34
35 6.2.6.2 Operations
36
37 The potential socioeconomic impacts from operating a GTCC LLRW and GTCC-like
38 waste disposal facility would be small for all disposal methods. Operational activities would
39 create 38 direct jobs (borehole method) to 51 direct jobs (vault method) annually and an
40 additional 36 indirect jobs (borehole method) to 43 indirect jobs (vault method) in the ROI
41 (Table 6.2.6-1). A GTCC LLRW and GTCC-like waste disposal facility would also produce
42 between $3.9 million in income (borehole method) and $5.0 million in income (vault method)
43 annually during operations.
44
45 Two people would move to the area at the beginning of operations (Table 6.2.6-1).
46 However, in-migration would have only a marginal effect on population growth and would
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1 ~TABLE 6.2.6-1 Effects of GTCC LLRW and GTCC-Like Waste Disposal Facility Construction and Operations on •
2 Socloeconomics at the ROI for the Hanford Sitea

Trench Borehole Vault

Impact Category Construction Operation Construction Operation Construction Operation

Employment (number of jobs)
Direct 62 48 47 38 145 51
Indirect 57 42 56 36 152 43
Total 119 90 103 75 297 94

Income ($ in millions)
Direct 2.1 3.2 1.8 2.6 6.0 3.4
Indirect 2.4 1.5 2.4 1.3 6.3 1.6
Total 4.5 4.7 4.2 3.9 12.3 5.0

Population (number of new residents) 27 2 21 2 64 2

Housing (number of units required) 14 1 10 1 32 1

Public finances (% impact on expenditures)
Cities and countiesb <1 <1 <1 <1 <1 <1
Schoolsc <1 <1 <:1 <1 <1 <1

Public service employment (number of new _
employees)

Local government employeesd 0 0 0 0 1 0
Teachers 0 0 0 0 1 0 •

Traffic (imp act on current levels of service) Small Small Small Small Moderate Small

aImpacts shown are for waste facility and support buildings in the peak year of construction and the first year of operations. N

bIncludes impacts that would occur in the cities of Richiand, West Richiand, Kennewick, Benton City, Prosser, Pasco, and Connell and in •

~the counties of Benton and Franklin.

• ~C Includes impacts that would occur in the school districts of Richland, Kennewick, Finley, Kiona-Benton, Prosser, Patterson, Pasco, Star, ,,
Q Education, North Franklin, and Kahlotus.

¢• d Includes police officers, paid firefighters, and general government employees.
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1 require less than 1% of vacant owner-occupied housing during facility operations. No significant
2 impact on public finances would occur as a result of in-migration, and no new local public
3 service employees would be required to maintain existing levels of service in the various local
4 public service jurisdictions in the ROI. In addition, on-site employee commuting patterns would
5 have a small impact on levels of service in the local transportation network surrounding the site.
6
7
8 6.2.7 Environmental Justice
9

10
11 6.2.7.1 Construction
12
13 No radiological risks and only very low chemical exposure and risk are expected during
14 construction of the trench, borehole, or vault facilities. Chemical exposure during construction
15 would be limited to airborne toxic air pollutants at less than standard levels and would not result
16 in any adverse health impacts. Because the health impacts from each facility on the general
17 population within the 80-kmn (50-mi) assessment area during construction would be negligible,
18 no impacts on minority and low-income population as a result of the construction of a GTCC
19 LLRW and GTCC-like waste disposal facility are expected.
20
21
22 6.2.7.2 Operations
23
24 Because incoming GTCC LLRW and GTCC-like waste containers would only be
25 consolidated for placement in trench, borehole, and vault facilities, with no repackaging
26 necessary, there would be no radiological impacts on the general public during disposal
27 operations and no adverse health effects on the general population. In addition, no surface
28 releases that might enter local streams would occur. Because the health impacts of routine
29 operations on the general public would be negligible, it is expected that there would be no
30 disproportionately high and adverse impact on minority and low-income population groups
31 within the 80-km (50-mi) assessment area. Subsequent NEPA review to support any GTCC
32 implementation would consider any unique exposure pathways (such as subsistence fish,
33 vegetation, or wildlife consumption or well water use) to determine any additional potential
34 adverse health and environmental impacts.
35
36
37 6.2.7.3 Accidents
38
39 An accidental radiological release from any of the land disposal facilities would not be
40 expected to cause any LCFs to members of the public in the surrounding area. In the unlikely
41 event of a release at a facility, the communities most likely to be affected could be minority or
42 low-income, given the demographics within 80 km (50 mi) of the GTCC reference location.
43 However, it is highly unlikely such a release would occur, and the risk to any population,
44 including low-income and minority communities, is considered to be low for the accident with
45 the highest potential impacts, estimated to be less than 0.06 LCF for the population groups
46 residing to the southeast of the site.
47
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1 Although the overall risk would be very small, the greatest short-term risk of exposure
2 following an airborne release and the greatest one-year risk would be to the population groups
3 residing to the southeast of the site because of the prevailing wind condition in this case.
4 Airborne releases following an accident would likely have a larger impact on the area than would
5 an accident that released contaminants directly into the soil surface.
6
7 Monitoring of contaminant levels in soil and surface water following an accident would
8 provide the public with information on the extent of any contaminated areas. Analysis of
9 contaminated areas to decide how to control the use of high-health-risk areas would reduce the

10 potential impact on local residents.
11
12
13 6.2.8 Land Use
14
15 Section 5.3.8 presents an overview of the potential land use impacts that could result
16 from the GTCC LLRW and GTCC-like waste disposal facility regardless of the location selected
17 for it. This section evaluates the potential impacts on land use at the Hantford Site. The amount of
18 land altered for the GTCC LLRW and GTCC-like waste disposal facility would be up to 44 ha
19 (110 ac).
20
21 The GTCC reference location is situated within an industrial (exclusive) land use zone
22 immediately to the south of the 200 East Area. Thus, there would be no change in overall land
23 use patterns at the Hanford Site under any of the three land disposal methods. Land use on areas
24 surrounding the Hanford Site would not be affected. Future land use activities that would be
25 permitted within or immediately adjacent to the GTCC LLRW and GTCC-like waste disposal
26 facility would be limited to those that would not jeopardize the integrity of the facility or cause a
27 safety risk to security workers or the public.
28
29
30 6.2.9 Transportation
31
32 The transportation impacts from the shipments that would be required to dispose of all
33 GTCC LLRW and GTCC-like waste at the Hanford Site were evaluated. As discussed in
34 Section 5.3.9, the transportation of all cargo by both truck and rail modes as separate options is
35 considered for the purposes of this EIS. There is currently no active rail transportation on the
36 Hanford Site. Evaluations with regard to new rail spurs and upgrades to existing rail lines would
37 be addressed in follow-on NEPA analyses, as appropriate. Transportation impacts are expected
38 to be the same no matter which disposal method is chosen (boreholes, trenches, or vaults)
39 because the same type of transportation packaging would be used regardless of the disposal
40 method chosen.
41
42 As discussed in Appendix C, Section C.9, three impacts from transportation were
43 calculated: (1) collective population risks during routine conditions and accidents
44
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1 (Section 6.2.9.1), (2) radiological risks to the highest exposed individual during routine
2 conditions (Section 6.2.9.2), and (3) consequences to individuals and populations after the most
3 severe accidents involving a release of radioactive or hazardous chemical material
4 (Section 6.2.9.3).
5
6 Radiological impacts during routine conditions are a result of human exposure to the low
7 levels of radiation near the shipment. The regulatory limit established in 49 CFR 173.441
8 (Radiation Level Limitations) and 10 CFR 71.47 (External Radiation Standards for All
9 Packages) to protect the public is 0.1 mSv/h (10 mremih) at 2 m (6 fi) from the outer lateral sides

10 of the transport vehicle. This dose rate corresponds roughly to 14 mrem/h at 1 m (3 ft). As
11 discussed in Appendix C, Section C.9.4.4, the external dose rate for CII shipments to Hanford is
12 assumed to be 0.5 and 1.0 mrem/h at 1 m (3 fi) for truck and rail shipments, respectively. For
13 shipments of RH waste, the external dose rate is assumed to be 2.5 and 5.0 mremih at 1 m (3 ft)
14 for truck and rail shipments, respectively. These assignments are based on shipments of similar
15 types of waste. Dose rates from rail shipments are approximately double those for truck
16 shipments because rail shipments are assumed to have twice the number of waste packages as a
17 truck shipment. Impacts from accidents are dependent on the amount of radioactive material in a
18 shipment and on the fraction that is released if an accident occurs. The parameters used in the
19 transportation accident analysis are described further in Appendix C, Section C.9.4.3.
20
21
22 6.2.9.1 Collective Population Risk
23
24 The collective population risk is a measure of the total risk posed to society as a whole by
25 the actions being considered. For a collective population risk assessment, the persons exposed
26 are considered as a group; no individual receptors are specified. Exposure to four different
27 groups were considered: (1) persons living and working along the transportation routes,
28 (2) persons sharing the route, (3) persons at stops along the route, and (4) transportation crew
29 members. The collective population risk is used as the primary means of comparing various
30 options. Collective population risks are calculated for cargo-related causes for routine
31 transportation and accidents. Vehicle-related risks are independent of the cargo in the shipment
32 and are calculated only for traffic accidents (fatalities caused by physical trauma).
33
34 Estimated impacts from the truck and rail options are summarized in Tables 6.2.9-1 and
35 6.2.9-2, respectively. For the truck option, it is estimated that about 12,600 shipments resulting in
36 about 50 million km (30 million mi) of travel would cause no LCFs in the truck crew or the
37 public. One fatality directly related to accidents might result. It is projected that no LCFs would
38 result from the rail option, but one fatality from an accident could occur. The rail option would
39 involve approximately 5,010 railcar shipments involving about 20 million km (12 million mi) of
40 travel. The estimated total truck distance travelled of about 50 million km (30 million mi) would
41 be about 0.04% of the total vehicle miles travelled (173,130 million km or 107,602 million mi)
42 by heavy-duty trucks in the United States in 2002 (DOT 2005).
43
44
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1 TABLE 6.2.9-1 Estimated Collective Population Transportation Risks for Shipment of GTCC LLRW and GTCC-Like Waste by Truck
2 for Disposal at the Hanford Sitea

Cargo-Relatedb Radiological Impacts

Dose Risk (person-rem)

Total Routine Public
No. of Distance Routine

Shipments (kin) Crew Off-Link On-Link Stops Total Accidente

Latent Cancer
Fatalitiesd

Crew Public

Vehicle-Related
Impactsc

Physical
Accident
FatalitiesWaste

Group 1
GTCC LLRW
Activated metals - RH

Past BWRs
Past PWRs
Operating BWRs
Operating PWRs

Sealed sources - CHI
Cesium irradiators - CH

Other Waste - CH
Other Waste - RH
GTCC-Iike waste

20
143
569

1,720
209
240

5
54

77,600 0.81 0.023 0.12
490,000 5.1 0.14 0.73

2,180,000 23 0.57 3.2
6,620,000 69 1.8 9.8

698,000 0.29 0.066 0.4
802,000 0.34 0.076 0.45
17,700 0.0074 0.0016 0.01

240,000 2.5 0.071 0.35

0.14 0.28 0.00017
0.9 1.8 0.00085
4 7.8 0.0034

12 24 0.012
0.5 0.96 0.041
0.58 1.1 0.0061
0.013 0.024 <0.0001
0.44 0.86 <0.0001

0.0005 0.0002
0.003 0.001
0.01 0.005
0.04 0.01
0.0002 0.0006
0.0002 0.0007

<0.0001 <0.0001
0.001 0.0005

0.0017
0.0 11
0.046
0.14
0.014
0.016
0.0004
0.0055

Activated metals - RH- 38 69,800 0.73 0.017 0.1 0.13 0.25 <0.0001 0.0004 0.0001 0.0035
Sealed sources - CII 1 3,340 0.0014 0.00032 0.0019 0.0024 0.0046 <0.0001 <0.0001 <0.0001 <0.0001

Other Waste -CH 69 271,000 0.11 0.029 0.16 0.19 0.38 0.00088 <0.0001 0.0002 0.0055
Other ase- HWaste-RH.... 4,791,160. 8 .4,620,000.... 6 8 48... 1.2....6.86 ..8.5.0.0162_..0..00229_3 .0.03_.9k 0.01...9-09.093 ...



TABLE 6.2.9-1 (Cont.)

Cargo-Relatedb Radiological Impacts

Vehicle-Related
Dose Risk (person-rem) Impacts0

Latent Cancer
Total Routine Public Fatalitiesd Physical

No. of Distance Routine Accident
Waste Shipments (1cr) Crew Off-Link On-Link Stops Total Accidente Crew Public Fatalities

Group 2
GTCC LLRW
Activated metals - RH

Past BWRs 202 801,000 8.3 0.21 1.2 1.5 2.9 0.0017 0.005 0.002 0.017
Past PWVRs 833 3,100,000 32 0.89 4.6 5.7 11 0.0058 0.02 0.007 0.065
Additional commercial waste 1,990 8,160,000 85 2.2 12 15 29 <0.0001 0.05 0.02 0.16

Other Waste - CH 139 570,000 0.24 0.06 0.33 0.41 0.8 0.0029 0.0001 0.0005 0.011
Other Waste - RH- 3,790 15,700,000 160 4.3 23 29 56 0.00083 0.1 0.03 0.32
GTCC-Iike waste
Other Waste - CH 44 178,000 0.074 0.018 0.1 0.13 0.25 0.00039 <0.0001 0.0001 0.0035
Other Waste -RH 1,400 5,730,000 59 1.5 8.4 11 20 0.0023 0.04 0.01 0.12

Total Groups 1 and 2 12,600 50,300,000 500 13 71 90 170 0.08 0.3 0.11

a

b

C

d

e

BWR = boiling water reactor, PWR = pressurized water reactor, CH = contact-handled, RH =remote-handled.

Cargo-related impacts are impacts attributable to the radioactive nature of the material being transported.

Vehicle-related impacts are impacts independent of the cargo in the shipment.

LCFs were calculated by multiplying the dose by the conversion factor of 6 × 10 -4 fatal cancer per person-rem (see Section 5.2.4.3).

Dose risk is a societal risk and is the product of accident probability and accident consequence.
'1

C-,

1
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TABLE 6.2.9-2 Estimated Collective Population Transportation Risks for Shipment of GTCC LLRW and GTCC-Like Waste by Rail
for Disposal at the Hanford Sitea

Cargo-Relatedb Radiological Impacts

Vehicle-Related
Dose Risk (person-remn) Impactsc

Latent Cancer
Total Routine Public Fatal itiesd Physical

No. of Distance Routine Accident
Waste Shipments (kin) Crew Off-Link On-Link Stops Total Accidente Crew Public Fatalities

Group 1
GTCC LLRW
Activated metals - RH

Past BWRs 7 26,600 0.2
Past PWRs 37 131,000 1
Operating BWRs 154 609,000 4.6
Operating PWRs 460 1,850,000 14

Sealed sources - CHI 105 365,000 0.84
Cesium irradiators - CH 120 417,000 0.95

Other Waste - CH 3 10,700 0.024
Other Waste -RH 27 124,000 0.91
GTCC-Iike waste
Activated metals - RH 11 21,300 0.2
Sealed sources - CH 1 3,480 0.008
Other Waste - CII 35 140,000 0.31
Other Waste - RH 579 2,380,000 18

0.064
0.31
1.4
4.3
0.24
0.27
0.011
0.3

0.0038
0.019
0.089
0.25
0.015
0.017
0.00078
0.019

0.084
0.44
1.9
6
0.51
0.58
0.015
0.35

0.15
0.77
3.4

10
0.76
0.87
0.027
0.67

0.00039
0.0016
0.0041
0.012
0.0019
0.00027

<0.0001
<0 .000 1

0.0001
0.0006
0.003
0.008
0.0005
0.0006

<0.0001
0.0005

<0.0001
0.0005
0.002
0.006
0.0005
0.0005

<0.0001
0.0004

0.0017
0.0066
0.02 1
0.067
0.0064
0.0073
0.00053
0.0038

0.0026
<0.0001

0.0048
0.08

0.042 0.0027 0.092 0.1
0.0023 0.00014 0.0048 0.C
0.14 0.0089 0.19 0.3
5.5 0.35 7.5 13

14

34

4 <0.0001
173 <0.0001

4 0.00016
0.00039

0.0001 <0.0001
<0.0001 <0.0001

0.0002 0.0002
0.01 0.008

N-



TABLE 6.2.9-2 (Cont.)

Cargo-Relatedb Radiological Impacts

Dosetisk(ersPn-rem

Total Routine Public
Latent Cancer

Crew Public

Vehicle-Related
Impacts0

Physical
Accident
Fatalities I

No. of Distance Routine
Shipments (lin) Crew Off-Link On-Link Stops Total AccidenteWaste

Group 2
GTCC LLRW
Activated metals - RH

New BWRs 54
New PWRs 227
Additional commercial waste 498

Other Waste - CH 70
Other Waste - RH 1,900
GTCC-like waste
Other Waste - CH 22
Other Waste - RI- 702

232,000 1.7 0.5 0.029 0.79
913,000 6.9 2.1 0.12 3

2,080,000 16 4.9 0.31 6.6
292,000 0.64 0.29 0.019 0.4

8,000,000 60 19 1.2 25

93,000 0.2 0.092 0.0057 0.12
2,940,000 22 6.9 0.43 9.2

1.3 0.0016
5.3 0.0046

12 <0.0001
0.71 0.00055

45 0.0001

0.22 <0.0001
1.7 0.00035

110 0.028

0.001 0.0008
0.004 0.003
0.009 0.007
0.0004 0.0004
0.04 0.03

0.0001 0.0001
0.01 0.01

0.0075
0.03
0.072
0.01
0.27

0.003
0.1

,I,

Total Groups 1 and 2 5,010 20,600,000 150 46 2.9 63 0.09 0.07 0.7

a BWIR =boiling water reactor, PWR =pressurized water reactor, CH = contact-handled, RH- = remote-handled.
1) Cargo-related impacts are impacts attributable to the radioactive nature of the material being transported.

C Vehicle-related impacts are impacts independent of the cargo in the shipment.

d LCFs were calculated by multiplying the dose by the health risk conversion factor of 6 × 1 0 -4 fatal cancer per person-rem (see Section 5.2.4.3).

e Dose risk is a societal risk and is the product of accident probability and accident consequence.
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1 6.2.9.2 Highest-Exposed Individuals during Routine Conditions
2
3 During the routine transportation of radioactive material, specific individuals might be
4 exposed to radiation in the vicinity of a shipment. Risks to these individuals for a number of
5 hypothetical exposure-causing events were estimated. The receptors include transportation
6 workers, inspectors, and members of the public exposed during traffic delays, while working at a
7 service station, or while living and or working near a destination site. The assumptions about
8 exposure are given in Section C.9.2.2 of Appendix C, and transportation impacts are discussed in
9 Section 5.3.9. The scenarios for exposure are not meant to be exhaustive; they were selected to

10 provide a range of representative potential exposures. On a site-specific basis, if someone was
11 living or working near the Hanford Site entrance and present for all 12,600 truck or 5,010 rail
12 shipments projected, that individual's estimated dose would be approximately 0.5 or 1.0 mrem,
13 respectively. The individual's associated lifetime LCF risk would then be 3 x 10o-7 or 6 × 10-7 for
14 truck or rail shipments, respectively.
15
16
17 6.2.9.3 Accident Consequence Assessment
18
19 'Whereas the collective accident risk assessment considers the entire range of accident
20 severities and their related probabilities, the accident consequence assessment assumes that an
21 accident of the highest severity category has occurred. The consequences, in terms of committed
22 dose (rem) and LCFs for radiological impacts, were calculated for both exposed populations and
23 individuals in the vicinity of an accident. Because the exact location of such a transportation
24 accident is impossible to predict and thus not specific to any one site, generic impacts were
25 assessed, as presented in Section 5.3.9.
26
27
28 6.2.10 Cultural Resources
29
30 There are no known historic properties within the GTCC reference location, although
31 isolated prehistoric artifacts have been found in the area. The project area is within the viewshed
32 of the historically significant Hanford Site Plant Railroad and the Gable-Butte-Gable Mountain
33 traditional cultural property. If the location at the Hanford Site was chosen for development, the
34 NHPA Section 106 process for considering potential project effects on historic properties would
35 be followed. The Section 106 process requires that the facility location and any ancillary
36 locations that would be affected by the project be investigated for the presence of historic
37 properties prior to disturbance. Consultation requirements associated with the NHPA and DOE
38 American Indian & Alaska Native Tribal Government Policy would also be followed.
39
40 It is expected that most of the impacts on cultural resources would occur during the
41 construction phase. Previous research in the region indicates that some isolated prehistoric
42 artifacts would be found in the project area. If archaeological sites were identified, they would
43 require evaluation for listing on the NRLJP. For any effects associated with historic properties,
44 the appropriate mitigation would be determined through the requirements of the NHPA and DOE
45 American Indian & Alaska Native Tribal Government Policy.
46
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1 The borehole method has the greatest potential to affect cultural resources because of its
2 requirements for 44 ha (110 ac) of land. The amount of land needed to employ this method is
3 twice that needed to employ the vault or trench method.
4
5 Impacts would likely occur during the ground clearing needed for disposal facilities. The
6 vault method also requires large amounts of soil to cover the waste. Impacts on cultural resources
7 could occur during the removal and hauling of the soil required for this method. Impacts on
8 cultural resources would need to be considered for the soil extraction locations by means of
9 additional NIEPA review, as appropriate. Where applicable, the NHPA Section 106 process

10 would be followed. Potential impacts on cultural resources from the operation of a vault facility
11 could be comparable to those expected from the borehole method. While the actual footprint
12 would be smaller for the vault method, the amount of land disturbed for the cover could exceed
13 the land required for the borehole method.
14
15 Activities associated with operations and post-closure are expected to have a minimal
16 impact on cultural resources. No new ground-disturbing activities are expected to occur in
17 association with operations and post-closure activities.
18
19
20 6.2.11 Waste Management
21
22 The construction of the land disposal facilities would generate small quantities of
23 hazardous and nonhazardous solids and hazardous and nonhazardous liquids. Nonhazardous
24 wastes include sanitary wastes. Waste generated from operations would include small quantities
25 of solid LLRW (e.g., spent HEPA filters) and nonhazardous solid waste (including recyclable
26 wastes). These waste types would either be disposed of on-site or sent off-site for disposal. It is
27 expected that waste that could be generated from the construction and operations of the land
28 disposal methods would have no impacts on waste management programs at the Hanford Site.
29 Section 5.3.11 provides a summary of the waste handling programs at the Hantford Site for the
30 waste types generated.
31
32
33 6.3 SUMMARY OF POTENTIAL ENVIRONMENTAL CONSEQUENCES AN])
34 HUMAN HEALTH IMPACTS
35
36 The potential environmental consequences presented in Section 6.2 from the disposal of
37 GTCC LLRW and GTCC-like waste under Alternatives 3 to 5 are summarized by resource area
38 as follows:
39
40 Air quality. Potential impacts from construction and operations would be negligible or
41 minor at most. It is estimated that during construction and operations, total peak-year emissions
42 of criteria pollutants, VOCs, and CO2 would be small (see Tables D-15 and D-17 in
43 Appendix D). The highest emissions would be associated with the borehole and vault disposal
44 methods, about 0.20% of the four-county emissions total for SO2 . 03 levels in the four counties
45 encompassing the Hanford Site are currently in attainment; 03 precursor emissions from
46 construction and operational activities would be relatively small, less than 0.14% and 0.01% of
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1 NOx and VOC emissions, respectively, and much lower than those for the regional air shed.2 During construction and operations, maximum CO2 emissions would be less than 0.00001% of
3 global emissions, a value that is considered negligible. All construction and operational activities
4 would occur at least 6 km (4 mi) from the site boundary and would not contribute significantly to
5 PM concentrations at the boundary or at the nearest residence. Fugitive dust emissions during
6 construction and operations would be controlled by best management practices. Activities for
7 decommissioning would be similar to those for construction but on a more limited scale and for a
8 more limited duration. Potential impacts on ambient air quality would therefore be
9 correspondingly less for decommissioning than for construction.

10
11 Noise. The highest composite noise during construction would be about 92 dBA at 15 m
12 (50 fi) from the source. Noise levels at 690 m (2,300 ft) from source would be below the EPA
13 guideline. This distance is well within the Hantford Site boundary, and there are no residences
14 within this distance. No ground-borne vibration impacts are anticipated. Noise generated from
15 operations would be less than noise during the construction phase.
16
17 Geology. No adverse impacts from the extraction and use of geologic and soil resources
18 are expected, and there would be no significant changes in surface topography or natural
19 drainages. The potential for erosion would be reduced by the low precipitation rates at Hantford
20 and would be further reduced by best management practices.
21
22 Water resources. Construction of a vault facility would have the highest water
23 requirement. Water demands for construction at the Hantford Site would be met by using surface
24 water from the Columbia River and the 100-B Area Export Water System. No groundwater
25 would be used at the site during construction; therefore, no direct impacts on groundwater are
26 expected. Indirect impacts on surface water would be reduced by implementing good industry
27 practices and mitigation measures. Construction and operations of the proposed GTCC LLRW
28 and GTCC-like waste disposal facility would increase the annual water use at the Hanford Site
29 by a maximum of about 0.4% and 0.65%, respectively, both for the vault method (see
30 Tables 5.3.3-2 and 5.3.3-3). Since these increases would be well within the capacity of Hanford's
31 200 East Area, it is expected that impacts from surface water withdrawals would be negligible.
32 Groundwater could become contaminated with some highly soluble radionuclides during the
33 post-closure period; indirect impacts on surface water could result from aquifer discharges to
34 springs and rivers.
35
36 Human health. The impacts on workers from disposal operations would be mainly those
37 from the radiation doses associated with waste handling. The annual doses to the workers would
38 be 2.6 person-rem/yr for the borehole method, 4.6 person-rem/yr for the trench method, and
39 5.2 person-rem/yr for the vault method. None of these doses are expected to result in any LCFs
40 (see Table 5.3.4.1.1). The maximum dose to any individual worker would not exceed the project
41 (Hantford Site) administrative control level of 500 mrem/yr. It is expected that the maximum
42 dose to any individual worker over the entire project would not exceed a few remn.
43
44 The worker impacts from accidents would be associated with the physical injuries and
45 possible fatalities that could result from construction and waste handling activities. It is estimated
46 that the annual number of lost workdays due to injuries and illnesses would range from 1 (for the
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1 borehole method) to 2 (for the trench and vault methods) and that there would be no fatalities
2 from construction and waste handling accidents (see Section 5.3.4.1.1). These injuries would not
3 be associated with the radioactive nature of the wastes but would simply be those that are
4 expected to occur in any construction project of this size.
5
6 With regard to the general public, no measurable doses are expected to occur during
7 waste disposal operations at the site, given the solid nature of the wastes and the distance of
8 waste handling activities from potentially affected individuals. It is estimated that the highest
9 dose to an individual from an accident involving the waste packages prior to disposal (from a fire

10 affecting an SWB) would be 16 rem and would not result in any LCFs. It is estimated that the
11 collective dose to the affected population from such an event would be 95 person-remn. It is
12 estimated that the peak dose in the first 10,000 years after closure of the disposal facility to a
13 hypothetical nearby receptor (resident farmer) who resided 100 m (330 ft) from the disposal site
14 would be 4.8 mrern/yr for boreholes, 49 mrem/yr for vaults, and 48 mrem/yr for trenches. These
15 peak annual doses would occur at 1,800 years, 3,300 years, and 2,900 years, respectively, after
16 failure of the cover and engineered barriers (which is assumed to begin 500 years after closure of
17 the disposal facility). The peak annual dose for borehole disposal would be mainly from GTCC
18 LLRW activated metals, and the peak annual doses for trench and vault disposal would be
19 mainly from GTCC-like Other Waste - RH.
20
21 Ecological resources. Although loss of sagebrush habitat, followed by eventual
22 establishment of low-growth vegetation, would affect species dependent on sagebrush
23 (e.g., black-tailed jackrabbit, pygmy rabbit, sage sparrow, and northern sagebrush lizard),
24 population-level impacts on these species are not expected. Reestablishment of sagebrush after
25 closure could take a minimum of 10 to 20 years. Also, loss of sagebrush would be compensated
26 for by required restoration elsewhere on the Hanford Site. Ground-nesting birds observed in the
27 200 Area include the horned lark, killdeer, long-billed curlew, and western meadowlark. Ground
28 disturbance during the nesting season could destroy the eggs and young of these species and
29 displace nesting individuals to other areas of the Hantford Site. There are no natural aquatic
30 habitats (including wetlands) within the immediate vicinity of the GTCC reference location. No
31 federally listed species have been reported in the project area.
32
33 Socioeconomics. Impacts from constructing a GTCC LLRW and GTCC-like waste
34 disposal facility would be small. Construction would create direct employment for up to
35 145 people (vault method) in the peak construction year and 152 indirect jobs (vault method) in
36 the ROI; the annual average employment growth rate would increase by less than 0.1 of a
37 percentage point. The land disposal facilities would produce up to $12.3 million in income in the
38 peak construction year. An estimated 64 people would in-migrate to the ROL as a result of
39 employment on-site; in-migration would have only a marginal effect on population growth and
40 require less than 1% of vacant housing in the peak year. Impacts from operating the facility
41 would also be small; operations would create 51 direct jobs (vault method) annually and an
42 additional 43 indirect jobs (vault method) in the ROI. The land disposal facilities would produce
43 about $5.0 million in income annually during operations (vault method).
44
45 Environmental justice. Health impacts on the general population within the 80-km
46 (50-mi) assessment area during construction and operations would be negligible, and no impacts
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1 on minority and low-income populations as a result of the construction and operations of a
2 GTCC LLRW and GTCC-like waste disposal facility are expected. If analyses that accounted for
3 any unique exposure pathways (such as subsistence fish, vegetation, or wildlife consumption or
4 well-water consumption) determined that health and environmental impacts would not be
5 significant, then there would be no high and adverse impacts on minority and low-income
6 populations. If impacts were found to be significant, disproportionality would be determined by
7 comparing the proximity of high and adverse impacts to the location of low-income and minority
8 populations.
9

10 Land use. The GTCC reference location would be an additional facility to the south of
11 the 200 Area complex; land use patterns at the Hanford Site would not be changed under any of
12 the three land disposal methods.
13
14 Transportation. Shipment of all waste to the Hanford Site by truck would result in
15 approximately 12,600 shipments with a total distance of 50 million km (31 million mi) traveled.
16 For shipment of all waste by rail, 5,010 railcar shipments involving 20 million km
17 (12 million mi) of travel would be required. It is estimated that no LCFs would occur to the
18 public or crew members for either mode of transportation, but one fatality from an accident could
19 occur.
20
21 Cultural resources. There are no known cultural resources within the project area,
22 although isolated prehistoric artifacts have been found in the surrounding area, and the project
23 area is within the viewshed of the Hanford Site Plant Railroad and the Gable Butte-Gable
24 Mountain traditional cultural property. Section 106 of NHPA would be followed to determine the
25 impact of the project on significant cultural resources. Local tribes would be consulted to ensure
26 that no traditional cultural properties would be affected by the project under the land disposal
27 methods. The trench method has the least potential to affect cultural resources (especially during
28 the construction phase) because it requires the smallest amount of land.
29
30 Waste management. The small quantity of wastes that could be generated from the
31 construction and operations of the land disposal methods (see Table 5.3.11 -1) are not expected to
32 affect current waste management programs at the Hanford Site.
33
34
35 6.4 CUMULATIVE IMPACTS
36
37 Section 5.4 presents the methodology for the cumulative impacts analysis. In the analysis
38 that follows, impacts of the proposed action are considered in combination with the impacts of
39 past, present, and reasonably foreseeable future actions. This section begins with a description of
40 reasonably foreseeable future actions at the Hanford Site, including those that are ongoing, under
41 construction, or planned for future implementation. Past and present actions are generally
42 accounted for in the affected environment section (Section 6.1).
43
44
45 6.4.1 Reasonably Foreseeable Future Actions
46
47 Reasonably foreseeable future actions at the Hanford Site are summarized in the
48 following sections. These actions were identified primarily from a review of the Final Tank

6-109 6-1 09January 2016



Final GTCC EIS 6 afr ie(lentvs3 ,ad56." Hanford Site (Alternatives 3, 4, and 5)

American Indian Text

There is a growing recognition that conventional risk assessment methods do not
address all of the things that are "at risk" in communities facing the prospect of
contaminated waste sites, permitted chemical or radioactive releases, or other
environmentally harmful situations. Conventional risk assessments do not provide
enough information to "tell the story" or answer the questions that people ask about
risks to their community, health, resource base, and way of life. As a result, cumulative
risks, as defined by the community, are often not described, and therefore the remedial
decisions may not be accepted. The full span of risks and impacts needs to be evaluated
within the risk assessment framework in order for cumulative risks to be adequately
characterized. This is in contrast to a more typical process of evaluating risks to human
health and ecological resources within the risk assessment phase and deferring the
evaluation of risks to sociocultural and socioeconomic resources until the risk
management phase.

Within this EIS process, a cumulative risk assessment needs to be developed for the
Hanford option. This risk assessment needs to utilize the existing Hantford Tribal risk
scenarios (OTUIR, Yakama Indian Nation, DOE default), and include existing Hartford
risk values to determine cumulative impacts.

Institutional control boundaries need to be clearly displayed in a map, showing the
GTCC proposed repository and the extent it will add to the siz, scope, and timeframe of
limiting access. For Indian People, a 10,000-year repository extends institutional
controls without reasonable compensation or mitigation.

2
3
4 Closure and Waste Management Environmental Impact Statement for the Hanford Site,
5 Rickland, Washington (TC&WM EIS; DOE 2012). The actions listed are planned, under
6 construction, or ongoing. A comprehensive list of the actions and activities considered for the
7 TC&WM EIS cumulative analysis and their source documents is provided in Table R-4 of
8 DOE (2012) and is not reproduced here.
9

10
11 6.4.1.1 DOE Actions at the Hanford Site
12
13 Current DOE activities with the potential to contribute to cumulative impacts at the
14 Hanford Site are related to site cleanup, waste disposal, and tank stabilization (DOE 2012).
15 These include:
16
17 • Cleanup and restoration activities across all areas of the Hanford Site;
18
19 • Changes in land use;
20
21 • Decommissioning of the eight surplus reactors and their support facilities in
22 the 100 Areas along the Columbia River;
23
24 • Decommissioning of the N Reactor and support facilities;
25
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1 • Safe storage of surplus plutonium at the Plutonium Finishing Plant in the
2 200 West Area (until it can be shipped to the SRS for disposition);
3
4 ° Deactivation of the Plutonium Finishing Plant in the 200 West Area;
5
6 • Actions to empty the K Basins in the 100 K Area and to implement dry
7 storage of the fuel rods in the Canister Storage Building in the 200 East Area;
8
9 ° Completion of the U Plant regional closure;

10
11 * Final disposition and cleanup of facilities at the 200 East and West Areas
12 (e.g., canyons, PUREX Plant, PUTREX tunnels) to comply with industrial
13 exclusive land use standards;
14
15 ° Transport of sodium-bonded spent nuclear fuel to the INL Site for treatment;
16
17 • Deactivation of the Fast Flux Test Facility in the 400 Area;
18
19 • Construction and operations of a PNNL Physical Sciences Facility;
20
21 • Excavation and use of geologic materials from existing borrow pits;
22
23 • Construction and operations of the Environmental Restoration Disposal
24 Facility near the 200 West Area;
25
26 • Implementation of the decisions described in the RODs for the final waste
27 management programmatic EIS;
28
29 • Retrieval of suspect TRU waste (buried in 1970);
30
31 • Cleanup and protection of groundwater; and
32
33 • Transport of TRU waste to WIPP near Carlsbad, New Mexico.
34
35
36 6.4.1.2 Non-DOE Actions at the Hanford Site
37
38 Non-DOE activities with the potential to contribute to cumulative impacts at the Hanford
39 site are related to site cleanup, waste disposal, and tank stabilization (DOE 2012). These include:
40
41 • Transport of U.S. Navy reactor plants from the Columbia River and their
42 disposal in the 200 East Area,
43
44 • Continued operation of the Columbia Generating Station,
45
46 • Operation of the U.S. Ecology commercial LLRW disposal site near the
47 200 East Area,
48
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1 • Management of the Hanford Reach National Monument and Saddle Mountain
2 National Wildlife Refuge, and
3
4 •Operation of the Laser Interferometer Gravitational-Wave Observatory.
5
6
7 6.4.1.3 Off-Site Activities
8
9 Off-site activities with the potential to contribute to cumulative impacts relate to land

10 clearing for agriculture and urban development, water diversion and irrigation projects, waste
11 management, industrial and commercial development, mining, power generation, and the
12 development of transportation and utility infrastructure (DOE 2012). Specific off-site activities
13 near the Hantford Site include:
14
15 • Changes in regional land use as described in local city and county
16 comprehensive land use plans;
17
18 • U.S. Department of Defense base realignment and closure;
19
20 •Cleanup of toxic, hazardous, and dangerous waste disposal sites;
21
22 • Water management for the Columbia and Yakima River basins;
23
24 • Power generation and transmission projects;
25
26 * Pipeline projects; and
27
28 • Transportation projects.
29
30
31 6.4.2 Cumulative Impacts from the GTCC Proposed Action at the H-anford Site
32
33 Potential impacts of the proposed action are considered in combination with the impacts
34 of past, present, and reasonably foreseeable future actions. The summary of environmental
35 impacts in Section 6.3 indicates that the potential impacts from the GTCC EIS proposed action
36 (construction and operations of a borehole, trench, or vault disposal facility) would be small for
37 all the resource areas evaluated and would not result in a meaningful contribution to overall
38 cumulative impacts, except to human health post-closure impacts (groundwater pathway and
39 resultant dose) from past, present, and reasonably foreseeable future actions at the Hanford Site.
40 To obtain perspective on the cumulative impacts that could occur at the Hanford Site when the
41 potential impacts from this EIS are considered, the cumulative impacts presented in the Hanford
42 TC&WM EIS (DOE 2012) were reviewed for comparison of some of the resource areas
43 evaluated in this EIS. According to the Hanford TC&WM EIS (DOE 2012), the receipt of off-
44 site waste streams that contain specific amounts of certain isotopes, specifically iodine- 129 and
45 techinetium-99, could cause an adverse impact on the environment. The evaluation presented
46 in the TC&WM EJS indicates that 2.3 Ci of iodine-129 from off-site waste streams results
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1 in impacts above the maximum contaminant levels (MCLs), regardless of whether the waste
2 streams are disposed of in the 200 East Area under Waste Management Alternative 2 or in the
3 200 West Area under Waste Management Alternative 3. The impacts from the technetium-99
4 inventory of 1,460 Ci from off-site waste streams evaluated in this Hanford EIS are shown to be
5 less significant than those from iodine-129. However, when the impacts of technetium-99 from
6 past leaks and cribs and trenches (ditches) are combined, DOE believes it may not be prudent to
7 add significant additional technetium-99 to the existing environment. Therefore, one means of
8 mitigating this impact would be for DOE to limit disposal of off-site waste streams containing
9 iodine-129 or technetium-99 at Hanford.

10
11 The GTCC reference location would be south of the 200 East Area that has been
12 committed to industrial exclusive use; as such, the GTCC proposed action would be consistent
13 with this land use designation. The largest land use impacts at the Hantford Site from
14 Alternatives 3 to 5 as presented in this EIS would result from the use of 44 ha (110 ac) for the
15 borehole method. This amount of land is small when added to the approximately 25,800 ha
16 (63,800 ac) that could be disturbed from cumulative actions at Hanford (DOE 2012).
17
18 The vault method could require up to 200,000 mn3 (260,000 yd3) of soil. The cumulative
19 soil requirements for actions at Hanford would exceed the current soil resource availability
20 (i.e., about 87.7 million m3 [115 million yd3] required versus 49.6 million mn3 [64.9 million yd3]
21 available) (DOE 2012). Hence, the GTCC proposed action could require an additional small
22 amount of soil for which a source has to be identified. Potential impacts from this future borrow
23 area, if needed, would have to be considered in follow-on evaluations.
24
25 The relatively small acreage that would be disturbed for the GTCC proposed action
26 would likely not contribute to cumulative impacts for cultural resources at Hanford. The Hantford
27 TC&WMv ELS indicates that cultural resources (prehistoric, historic, and paleontological
28 resources) have a low potential of being present for a majority of DOE and non-DOE activities at
29 Hanford (DOE 2012).
30
31 Likewise, peak annual employment resulting from the GTCC proposed action
32 (approximately 145 direct jobs) would be small when compared with the possible cumulative
33 total of 14,700 FTEs discussed in the H-anford TC&WM EIS.
34
35 A potential long-term impact from the GTCC proposed action would be the groundwater
36 radionuclide concentrations that could result if the integrity of the facility did not remain intact in
37 the distant future. The human health evaluation for the post-closure phase of the proposed action
38 indicates that a dose of up to 48 mrem/yr (trench disposal method) or 49 mrern/yr (vault method)
39 could be incurred by the hypothetical resident fanner assumed to be located 100 in (330 fi) from
40 the edge of the disposal facility. It is estimated that the dose to the hypothetical receptor would
41 be about 10 times lower if the borehole disposal method was used. These doses were calculated
42 to occur about 1,800 years (borehole method), 3,300 years (vault method), and 2,900 years
43 (trench method) after failure of the cover and engineered barriers, which are assumed to retain
44 their integrity for 500 years following the closure of the disposal facility.
45
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1 These doses would be primarily associated with GTCC-like RH waste, and the primary
2 radionuclide contributors within 10,000 years would be Tc-99 and 1-129. The Hanford TC&WM
3 EIS (DOE 2012) cumulative estimates for Alternative Combination 1 indicate that the peak
4 concentrations for Tc-99 and 1-129 would be about 35,000 pCi/L and 58.8 pCi/L, respectively, in
5 the calendar years 1956 and 3577. The GTCC EIS estimates of the peak concentrations for Tc-99
6 and 1-129 corresponding to the highest dose given above (49 mrem/yr) are about 10,000 pCi/L
7 and 100 pCi/L; these concentrations would occur at approximately the same time as the time
8 reported in the Hanford TC&WM EIS. As stated in the Hanford TC&WM EIS (DOE 2012),
9 when the impacts of tecbnetium-99 from past leaks and cribs and trenches (ditches) are

10 combined, DOE believes it may not be prudent to add significant additional teclnetium-99 to
11 the existing enviroument. Therefore, one means of mitigating this impact would be for DOE
12 to limit disposal of off-site waste streams containing iodine- 129 or technetium-99 at Hanford.
13 Finally, follow-on NEPA evaluations and documents prepared to support any further
14 considerations of siting a new borehole, trench, or vault disposal facility at Hantford would
15 provide more detailed analyses of site-specific issues, including cumulative impacts.
16
17
18 6.5 SETTLEMENT AGREEMENTS AND CONSENT ORDERS FOR THE
19 HANFORD SITE
20
21 The TC&WM EIS implements a Settlement Agreement signed on January 6, 2006, by
22 DOE, the State of Washington Department of Ecology, and the Washington State Attorney
23 General's Office. The TC&'WM EIS includes several preferred alternatives for the actions
24 analyzed, including disposing of Hanford's LLRW and mixed LLRW on-site and deferring
25 Hantford's importation of off-site waste at least until the WTP was operational, consistent with
26 DOE's recently proposed Settlement Agreement with the State of Washington. Off-site waste
27 would be addressed after the WTP was operational, subject to appropriate NEPA reviews.
28 Consistent with its preference regarding receipt at Hanford of LLRW and mixed LLRW, DOE
29 announced in the December 18, 2009, Federal Register (74 FR 67189) that DOE would not ship
30 GTCC LLRW to Hanford at least until the WTP was operational. Therefore, disposal of GTCC
31 LLRW and GTCC-like waste in a new trench, vault, or borehole facility at Hanford would be
32 contingent upon the start of WTP operations.
33
34 In the ROD (69 FR 39449, June 30, 2004) to the January 2004 Final Hanford Site Solid
35 (Radioactive and Hazardous) Waste Program Environmental Impact Statement, Richiand,
36 Washington (HS5W EIS), DOE announced its decision to limit the amount of off-site LLRW and
37 mixed LLRW received at Hanford to 62,000 m3 (81,000 yd3) and 20,000 m3 (26,000 yd3),
38 respectively, and to dispose of LLRW and mixed LLRW in lined rather than unlined trenches at
39 Hanford. The GTCC LLRW and GTCC-like waste disposed of at Hantford would be in addition
40 to the 62,000-in 3 (81 ,000-yd3) and the 20,000 m3 (26,000 yd3) limits established in the ROD to
41 the HSW EIS.
42
43
44
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1 7 IDAHO NATIONAL LABORATORY SITE: AFFECTED ENVIRONMENT AND
2 CONSEQUENCES OF ALTERNATIVES 3, 4, AND 5
3
4
5 This chapter provides an evaluation of the affected environment, environmental and
6 human health consequences, and cumulative impacts from the disposal of GTCC LLRW and
7 GTCC-like waste under Alternative 3 (in a new borehole disposal facility), Alternative 4
8 (in a new trench disposal facility), and Alternative 5 (in a new vault disposal facility) at the INL
9 Site. Alternatives 3, 4, and 5 are described in Section 5.1. Environmental consequences that are

10 common to the sites for which Alternatives 3, 4, and 5 are evaluated (including the INL Site) are
11 discussed in Chapter 5 and not repeated in this chapter. Impact assessment methodologies
12 used for this EIS are described in Appendix C. Federal and state statutes and regulations and
13 DOE Orders relevant to the INL Site are discussed in Chapter 13 of this EIS.
14
15
16 7.1 AFFECTED ENVIRONMENT
17
18 This section discusses the affected environment for the various environmental resource
19 areas evaluated for the 230,000 ha (580,000 ac) area spanned by the INL Site. The reference
20 location shown in Figure 7.1-1 is situated to the southwest of the Advanced Test Reactor (ATR)
21 Complex in the south central portion of the INL Site. As a result of the Final RH LLW EA
22 (INL 2011 lb), the preferred site is located to the southwest of the ATR Complex in the same area
23 as the GTCC reference location. The reference location was selected primarily for evaluation
24 purposes for this EIS. If DOE decides to locate a GTCC land disposal facility at the INL Site, the
25 location of such a facility would not be expected to affect the preferred location for the proposed
26 Idaho RH LLW disposal facility, and it would not be located in an area that would allow doses to
27 exceed regulatory limits when combined with other radionuclide sources (i.e., CERCLA
28 releases) in accordance with the requirements for composite analyses of DOE Order 435.1. The
29 actual GTCC disposal location would be identified on the basis of follow-on evaluations if and
30 when it is decided to locate a land disposal facility at the INL Site. As indicated in the following
31 discussion, the INL site is unique in the overall heterogeneity represented because of the
32 geologic genesis of the Snake River Plain. In the absence of site-specific data, and for the
33 purpose of estimating groundwater impacts, conservative input parameters were assumed to
34 represent the previously unanalyzed GTCC reference location. Collection and analysis of site-
35 specific data in support of a GTCC disposal facility would be considered as part of any follow-on
36 NEPA review for the INL Site.
37
38
39 7.1.1 Climate, Air Quality, and Noise
40
41
42 7.1.1.1 Climate
43
44 At the INL Site and the surrounding area, which are located along the western edge of the
45 Eastern Snake River Plain (ESRP), the climate is characterized as that of a semiarid steppe
46 (DOE 2005). The location of the INL Site and its surrounding area in the ESRP, including their
47 altitude above sea level, latitude, and inter-mountain setting, affects the climate of the site
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1 (Clawson et al. 1989). Air masses crossing the ESRP, which gather moisture over the Pacific
2 Ocean and traverse several hundred miles of mountainous terrains, have been responsible for a
3 large percentage of any inherent precipitation. The relatively dry air and infrequent low clouds
4 allow intense solar heating of the surface during the day and rapid radiative cooling at night.
5 Accordingly, the climate exhibits low relative humidity, wide daily temperature swings, and
6 large variations in annual precipitation. Most of the following discussion is extracted from
7 Clawson et al. (1989) for the period 1950--1988. Because of the size and topographic features of
8 the 1NL Site, meteorological data differ from station to station within and around the site.
9 Meteorological data are presented for the Central Facilities Area (CFA), which is the area closest

10 to the GTCC reference location that has an on-site station with comprehensive meteorological
11 data.
12
13 As shown in Figure 7.1.1-1, most on-site locations experience the predominant
14 southwest-northeast wind flow of the ESRP, although some discrepancies from this flow pattern
15 exist because of local terrain features (Clawson et al. 1989). The mountains bordering the ESRP
16 act to channel the prevailing west winds into a southwesterly flow. This flow results because of
17 the northeast-southwest orientation of the ESRP between the bordering mountain ranges. The
18 second most frequent wind direction is from the northeast. Average annual wind speeds at the
19 CFA 6-in (20-ft) tower are about 3.4 m/s (7.5 mph). Wind speeds are fastest in spring (4.1 m/s
20 or 9.1 mph), slower in summer and fall, and slowest (2.6 m/s or 5.9 mph) in winter. The highest
21 hourly average near-ground wind speed measured for CFA was 23 rn/s (51 mph) from west-
22 southwest, with a maximum instantaneous gust of 35 m/s (78 mph).
23
24 For the 1950-1988 period, the annual average temperature for CFA was 5.6°C (42.0°F)
25 (Clawson et al. 1989). January was the coldest month, averaging -8.8°C (16.1 °F) and ranging
26 from -13.9 to -1.1°C (7.0 to 30.0°F), and July was the warmest month, averaging 20.0°C
27 (68.0°F) and ranging from 18.3 to 22.2°C (64.9 to 72.0°F). For the same period, temperature
28 extremes for CFA ranged from a summertime maximum of 38.3°C (101°F) to a wintertime
29 minimum of -43 .9°C (-47°F). As mentioned above, the average daily average temperature
30 ranges are significant. July and August had an average daily air temperature of21°C (70°F),
31 while December and January had an average daily air temperature of 13°C (55°F) at CFA.
32
33 Although the total amount of precipitation at CFA is light, it can be expected in any
34 month of the year. Annual precipitation at the INL Site averages about 22.1 cm (8.7 in.) for CFA
35 (Clawson et al. 1989). Precipitation is relatively evenly distributed by season, with the
36 pronounced precipitation peak in May and June primarily due to regional major synoptic
37 conditions. The maximum 24-hour precipitation is 4.2 cm (1.6 in.), which is primarily
38 attributable to thunderstorms occurring 2 to 3 days per month in summer. Snow typically occurs
39 from September through May, peaking in December and January. The annual average snowfall
40 in the area is about 70 cm (28 in.), with extremes of 17 cm (6.8 in.) and 150 cm (60 in.).
41
42 Other than thunderstorms, severe weather is uncommon because high mountains block
43 air masses from penetrating into the area, although blowing dust occurs during spring and
44 summer, and dust devils are common in summer. the INL Site may experience an average of two
45 or three thunderstorm days during the summer months, with considerable year-to-year variation
46 (Clawson et al. 1989).
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1 Tornadoes in the area surrounding the INL Site are much less frequent and destructive
2 than those in the tornado alley in the central United States. For the period 1950-2008,
3 185 tornadoes were reported in Idaho, with an average of 3.2 tornadoes per year (NCDC 2008).
4 For the period 1950-2008, 45 tornadoes (an average of 0.8 tornado per year) were reported in
5 five counties encompassing the INL Site (Bingham, Bonneville, Butte, Clark, and Jefferson).

6 However, most of these tornadoes were relatively weak (i.e., 44 were F0 or F1, and 1 was F2).
7 No deaths and three injuries were associated with these tornadoes. Five funnel clouds and no

8 tornadoes were reported on-site between 1950 and 1997 (DOE 2002).

9
10
11 7.1.1.2 Existing Air Emissions
12
13 Title V of the CAAA requires the EPA to develop a federally enforceable operating
14 permit program for air pollution sources to be administered by state and/or local air pollution
15 agencies. The EPA promulgated regulations in July 1992 that defined the requirements for state
16 programs. Idaho has promulgated regulations, and the EPA has given interim approval of the
17 Idaho Title V (Tier I) operating permit program. As of 2008, the IINL Site has one Tier I
18 operating permit and 15 active "permits to construct."
19
20 Annual emissions for major facility sources and total point and area source emissions (for
21 year 2002) for criteria pollutants and VOCs in the five counties encompassing the INL Site are
22 presented in Table 7.1.1-1 (EPA 2009). (Data for 2002 are available on the EPA website). There
23 are few major point sources in the area (INL Site sources are the major ones in the area); thus,
24 area sources account for most of the emissions of criteria pollutants and VOCs. On-road sources,
25 solvent utilization sources, and miscellaneous sources, respectively, are major contributors to
26 total emissions of NOx; of VOCs; and of CO, PM10, and PM2 .5. Nonradiological emissions
27 associated with activities at the INL Site are less than 50% of those in Butte County and less than
28 3.5% of those in the five counties combined, as shown in the table.

29
30 The primary source of air pollutants at the I~NL Site is fuel oil combustion for heating
31 (DOE 2005). Other emission sources include waste burning, industrial processes, stationary
32 diesel engines, vehicles, and fugitive dust from waste burial and construction activities.
33 Table 7.1.1-2 presents emissions for criteria pollutants and VOCs under the Title V permit for

34 the year 2004.
35
36
37 7.1.1.3 Air Quality
38
39 Among criteria pollutants (SO 2 , NO2 , CO, 03, PM 10 and PM2 .5 , and lead), the Idaho

40 SAAQS are identical to the NAAQS for SO 2, NO2, CO, 1-hour 03, PM10, and lead (EPA 2008a;
41 Idaho Administrative Procedures Act [IDAPA] 58.01.01), as shown in Table 7.1.1-3. However,

42 no standards have been established for 8-hour 03 and PM 2.5 in Idaho, and the state has adopted

43 standards for fluorides, as presented in the table.
44
45 The INL Site is located primarily within Butte County, but portions are also in Bingham,
46 Bonneville, Clark, and Jefferson Counties. Currently, the entire counties encompassing the INL
47 Site are designated as being in attainment for all criteria pollutants (40 CFR 81.313). However,
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1 TABLE 7.1.1-1 Annual Emissions of Criteria Pollutants and Volatile Organic Compounds2 from Selected Major Facilities and Total Point and Area Source Emissions in Five Counties
3 Encompassing the INL Sitea

Emission Rate (tons/yr)

Emission Category SO 2  NOx CO VOCs PMI0 PM2.5

Bingham County
Basic American Foodsb 8. 5 116 203 7. 2 98 63
Point sources 32 251 380 16 222 133
Area sources 175 3,614 28,385 7,456 17,102 2,806
Total 207 3,865 28,765 7,472 17,324 2,939

Bonneville County
Point sources 56 20 0 0.8 13 8.3
Area sources 282 4,200 25,899 8,944 13,318 2,385
Total 338 4,220 25,899 8,945 13,331 2,393

Butte County
INL Site 68 117 29 5.3 14 7.4

75.78%c 27.14% 0.87% 0.69% 0.63% 1.55%
8.71% 1.11% 0.04% 0.02% 0.03% 0.10%

Point sources 68 120 29 5.3 14 7.4
Area sources 22 314 3,254 768 2,269 471
Total 90 432 3,283 773 2,283 479

Clark County
Larsen Farms 0.9 139 23 3. 7 34 12
Point sources 0.9 139 23 3.7 34 12
Area sources 15.3 147 6,217 3,269 864 215
Total 16.2 286 6,240 3,273 898 227

Jefferson County
Point sources 2.0 32 0.0 1.5 50 33
Area sources 129 1,705 13,851 4,154 10,078 1,478
Total 131 1,738 13,851 4,156 10,128 1,511

Five-county total 782 10,541 78,038 24,619 43,964 7,549

aEmission data for selected major facilities and total point and area sources are for year 2002.
CO =carbon monoxide, NOx nitrogen oxides, PM 2.5 = particulate matter <_2.5 jtrm,
PMI0 = particulate matter •<10 jtm, S02 = sulfur dioxide, VOCs =volatile organic compounds.

b Data in italics are not added to yield total.

C The top row and bottom row with % signs show the above source's emissions as percentages of Butte
County total emissions and five-county total emissions, respectively.

Source: EPA (2009)

4
5
6
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parts of Bannock and Power Counties, about 48 km (30 mi)
southeast and 56 km (35 mi) south of the TNL Site boundary,
respectively, are designated nonattainment for PM1 0.

In 2006, the environmental surveillance, education, and
research contractor sampled ambient air, including 24-hour
PM10 levels, at communities beyond the INL Site boundary
(DOE 2007). Concentrations at Rexburg ranged from 0.0 to
44.8 jtg/rn 3, while those at Blackfoot ranged from 0.3 to
50.1 ptg/m 3. Concentrations at Atomic City ranged from 0.0 to
66.1 j.g/m3, and thus all 24-hour concentrations were well
below the EPA standard of 150 jitg/mn3 . In addition, all
measurements were less than the EPA standard for annual
average concentrations.

TABLE 7.1.1-2 Annual
Emissions of Criteria
Pollutants and Volatile
Organic Compounds at the
INL Site in 2004

Emission Rate (tons/yr)a

SOa NOa VOCs PM~p

9.1 63.9 1.7 3.5

Source: DOE (2005)

Nearby urban or suburban measurements are typically used as being representative of
background concentrations for the INL Site. The highest concentration levels for SO2 , NO2, CO,
and lead around the INL Site are less than or equal to 39% of their respective standards in
Table 7.1.1-3 (EPA 2009). However, the highest 03, PM 10, and PM2 .5 concentrations somewhat
approach or exceed the applicable standards (maximum of 169% for PM2.5 due to recent
standard revision) in the area. Relatively high PM levels are attributable to agricultural activities
in the region, frequent dust storms, and forest fires.

The INL Site and its vicinity are classified as PSD Class II areas. The only Class I area
within 100 km (62 mi) is the Crater of the Moon Wilderness Area, about 40 km (25 mi) west-

southwest of the GTCC reference location (40 CFR 8 1.410).

7.1.1.4 Existing Noise Environment

Except for the prohibition of nuisance noise, neither the state of Idaho nor local
governments around the INL Site have established quantitative noise-limit regulations. For the
general area surrounding the INL Site, countywide day-night sound levels (Ldn) based on
population density are estimated to be the highest (at 39 dBA) in Bonneville County. They are
around 35 dBA in Bingham and Jefferson Counties, a level that is typical of rural areas
(Miller 2002; Eldred 1982). They are less than 30 dBA in Butte and Clark Counties, a level that
is similar to the natural background noise level of a wilderness area.

The major noise sources at the INL Site include various industrial activities and
equipment (e.g., cooling systems, transformers, engines, pumps, boilers, steam vents, paging
systems), construction and material-handling equipment, and vehicles (DOE 2005). Most INL
Site industrial facilities are far enough from the site boundary that noise levels from these
sources are not measurable or are barely distinguishable from background levels at the boundary.
Existing noise levels related to the INL Site that are of public significance result from the
transportation of people and material to and from the site and facilities located in town via buses,

private vehicles, and freight trains.
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1
2
3

TABLE 7.1.1-3 National Ambient Air Quality Standards (NAAQS) or Idaho State Ambient AirQuality Standards (SAAQS) and Highest Background Levels Representative of the GTCC
Reference Location at the INL Site, 2003-2007

Hig~hest Background Level
NAAQS/

Pollutanta Averaging Time SAAQSb Concentrationc,d Location (Year)

SO2  1-hour 75 ppb _
3-hour 0.50 ppm 0.059 ppm (12%) Pocatello, Bannock Co. (2005)
24-hour 0.14 ppm 0.024 ppm (17%) Pocatello, Bannock Co. (2007)
Annual 0.03 ppm 0.006 ppm (20%) Pocatello, Bannock Co. (2007)

NO2  1-hour 0.100 ppm--
Annual 0.053 ppm 0.008 ppm (16%) Power Co. (2004)

CO 1-hour 35 ppm 6.0 ppm (17%) Nampa, Canyon Co. (2003)f
8-hour 9 ppm 3.5 ppm (39%) Nampa, Canyon Co. ( 2 00 3 )f

03 1-hour 0.12 ppmg 0.078 ppm (65%) Butte Co. (2007)
8-hour 0.075 ppm 0.070 ppm (93%) Butte Co. (2003)

PM10  24-hour 150 jig/nm3  120 jitg/mi3 (80%) Bingham Co. (2003)
Annual 50 jig/mi3  37 jtg/in 3 (74%) Bingliam Co. (2003)

PM 2 .5  24-hour 35 jig/mi3  59 jig/mi3 (169%) Idaho Falls, Bonneville Co. (2004)
Annual 15.0 jig/ni 3  10.1 jitg/ni 3 (67%) Idaho Falls, Bonneville Co. (2004)

Leadh Calendar quarter 1.5 jig/in 3  0.03 jitg/ni 3 (2.0%) Kellogg, Shoshone Co. (2 0 0 2 )f
Rolling 3-month 0.15 jig/ni 3 -

Fluorides Monthly 80 ppmn-
Bimonthly 60 ppm--
Annual arithmetic mean 40 ppm--

aCO = carbon monoxide, NO2 = nitrogen dioxide, 03 =ozone, PM2 .5 = particulate matter _<2.5 jim,
PM10 = particulate matter •<10 jim, SO 2 = sulfur dioxide.

b The more stringent between the NAAQS and the SAAQS is listed when both are available.

C Monitored concentrations are the highest arithmetic mean for calendar-quarter lead; second-highest for
3-hour and 24-hour SO 2, 1-hour and 8-hour CO, 1-hour 03, and 24-hour PM1 0; fourth-highest for 8-hour 03;
98th percentile for 24-hour PM2.5 ; arithmetic mean for annual SO 2, NO2, PM1 0, and PM2 .5 .

d Values in parentheses are monitored concentrations as a percentage of SAAQS or NAAQS.

e A dash indicates that no measurement is available.

f These locations with highest observed concentrations in the state of Idaho are not representative of the INL
Site but are presented to show that these pollutants are not a concem over the state of Idaho.

Footnotes continue on next page. I
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TABLE 7.1.1-3 (Cont.)

gOn June 15, 2005, the EPA revoked the 1-hour 03 standard for all areas except the 8-hour 03 nonattainment
Early Action Compact (EAC) areas (those do not yet have an effective date for their 8-hour designations).

The 1-hour standard will be revoked for these areas 1 year after the effective date of their designation as

attainment or nonattainment for the 8-hour 03 standard.

hUsed old standard because no data in the new standard format are available.

Sources: 40 CFR 52.21; EPA (2008a, 2009); IDAPA 58.01.01 (refer to http ://adm.idaho. gov/adminrule s/mules-
idapa58/0l01.pdf)

2
3 Although no environmental survey data on noise around the site boundaries were

4 available, noise measurement data were available for 15 m (50 ft) from the roadway along
5 U.S. Route 20 (DOE 2005). Traffic noise levels ranged from 64 to 86 dBA,1 and the primary

6 source was buses (71 to 80 dBA). While few residences exist within 15 m (50 ft) from the
7 roadway, JNL-related traffic noise might be objectionable to members of the public residing near

8 principal highways or busy bus routes. Noise levels along these routes may have decreased
9 somewhat as a result of reductions in employment and bus service at the INL Site in the last few

10 years. Because noise levels from industrial activities at the INL Site are not measurable or are
11 only barely distinguishable at the INL Site boundary, the acoustic environment along the INL

12 Site boundary has relatively low ambient noise levels, ranging from 35 to 40 dBA (DOE 2002).

13
14
15 7.1.2 Geology and Soils
16
17
18 7.1.2.1 Geology
19
20
21 7.1.2.1.1 Physiography. The 1NL Site sits on a relatively flat area along the
22 northwestern edge of the ESRP, within the ESRP Physiographic Province (Figure 7.1.2-1). The

23 ESRP was built up from multiple eruptions of basaltic lava between 4 million and 2,100 years

24 ago. Four volcanic rift zones, each with a northwestern trend, cut across the plain and have been

25 identified as the source areas for these eruptions. The volcanic rift zone orientations are the result

26 of basalt dikes that intruded perpendicular to the northeast-southwest direction of extension

27 associated with the Basin and Range Physiographic Province. The most recent episode of basalt

28 volcanism occurred 2,000 years ago in the Great Rift volcanic rift zone to the south of the JNL

29 Site (DOE 2005; Payne 2006).
30
31 Surficial sediments overlying the uppermost basalt consist of unconsolidated clay, silt,

32 sand, and gravel and range in thickness from 0 to 95.4 m (0 to 313 ft). These materials represent

1 The levels seem to be peak pass-by measurements, so Ld values that use a 24-hour averaging time would be

much lower, except when there are high traffic volumes during the day and night.
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FIGURE 7.1.2-1 Location of the INL Site on the Eastern Snake River Plain
(The values in parentheses represent volcanic recurrence intervals derived
by dividing the number of volcanic events into the age range of volcanism.)
(Figure reproduced from Hackett et al. 120021. Source: DOE 2005)
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1 alluvial, lacustrine (lake or playa basins), eolian, and colluvial deposits that have accumulated on
2 the plain during the past 200,000 years (Anderson et al. 1996; DOE 2005).
3
4 The ESRP is bounded on the north and south by the north-to-northwest trending
5 mountains of the northern Basin and Range Physiographic Province. The mountain peaks,
6 reaching heights of 3,660 m (12,000 ft), are separated by basins filled with terrestrial sediments
7 and volcanic rocks. The basins are 5- to 20-km (3- to 12- mi) wide and grade onto the ESRP. The
8 Yellowstone Plateau lies to the northeast of the ESRP (DOE 2005).
9

10
11 7.1.2.1.2 Topography. The land surface in the INL Site region is relatively flat, with
12 elevations ranging from 1,460 m (4,790 ft) in the south to 1,802 m (5,912 ft) in the northeast.
13 Predominant relief occurs as volcanic buttes or as unevenly surfaced basalt flows or flow vents
14 and fissures. Mountain ranges border the site on the north and west (Mattson et al. 2004).
15
16
17 7.1.2.1.3 Site Geology and Stratigraphy. The IN4L Site is underlain by about 1 to 2 km
18 (0.6 to 1.2 mi) of Quaternary age basaltic lava flows interbedded with poorly consolidated
19 sedimentary materials. Interbedded sediments consist of materials deposited by streams (silts,
20 sands, and gravels), lakes (clays, silts, and sands), and wind (silts) that accumulated on the ESRP
21 between volcanic events. During long periods of inactivity, sediments accumulated to
22 thicknesses greater than 60 m (197 ft). The interbedded basalt flow sequences are collectively
23 known as the Snake River Group (DOE 2005). Stratigraphic data from wells in the vicinity of the
24 GTCC reference location indicate that the first basalt unit is encountered at depths of 13 to 17 m
25 (43 to 57 ft). The average thickness of the basalt unit is about 30 m (100 ft). Layers of
26 sedimentary materials exist between basalt units near the reference location; they range in
27 thicknesses and depths that total about 23.9 m (78.4 ft) (INL 2010).
28
29 Underlying the Snake River Group is a thick sequence of Tertiary rhyolitic volcanic
30 rocks that erupted when the area was over the Yellowstone Hotspot, over 4 million years ago.

31
32 Several Quaternary rhyolitic domes are located along the Axial Volcanic Zone near the
33 south and southeastern borders of the INL Site. Paleozoic limestones, Late Tertiary rhyolitic
34 volcanic rocks, and large alluvial fans are located in limited areas along the northwestern border.
35 A wide band of Quaternary alluvium extends across the site along the course of the Big Lost

36 River. Ice-age lake deposits (Lake Terreton), eroded by winds in the late Pleistocene and
37 Holocene, were redeposited to form large dune fields in the northeastern portion of the INL Site.
38 The wind-blown loess deposits (silts) may be up to 2.1-in (7-ft) thick on basaltic lava flows
39 throughout the INL Site (DOE 2005).
40
41 The GTCC reference location is situated immediately southwest of the ATR Complex in
42 the south-central part of the INTL Site. It sits at the southern edge of the Howe-East Butte
43 Volcanic Rift Zone on a thick sequence of Quaternary basalt interbedded with sediments of
44 various textures. Figure 7.1.2-2 presents the lithologic logs of deep drill holes across the INL Site

45 and near the ATR Complex (e.g., INEEL-1).
46
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7.1.2.1.4 Seismicity. The historical earthquake record between 1872 and 2004 shows the

ESRP to be aseismic compared to the surrounding Basin and Range Province (Figure 7.1.2-3).

Earthquakes within the Basin and Range Province to the northwest of the INL Site indicate

extension in a predominantly northeast-southwest direction. Crustal extension began in this area

in the Middle Miocene, about 16 million years ago. The southern segments of three northwest-

trending Basin and Range normal faults are located along the northwest boundary of the 1NL Site

(Figure 7.1.2-4). The largest normal-faulting earthquakes occurred more than 80 km (50 mi)

from the l2NL Site: in 1959, near Hebgen Lake, Montana (7.3 magnitude), and in 1983, near

Borah Peak, Idaho (7.0 magnitude) (Figure 7.1.2-3). The earthquakes were felt at the INL Site

but caused no significant damage (Payne 2006).
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FIGURE 7.1.2-3 Map of Earthquakes with Magnitudes of 2.5 or Greater Occurring from 1872
to 2004 near the INL Site (The Hebgen Lake and Borah Peak earthquakes are indicated as
"1959" and "1983" on the map, respectively.) (Source: Payne 2006)
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1 MPAO21019

2 FIGURE 7.1.2-4 Locations of Normal Faults, Volcanic Rift Zones, Deep Drill Holes, and
3 INL Site Facility Areas (Source: Payne 2006)
4
5
6 The nearest capable fault to the ATR Complex is the Howe Segment of the Lemhi Fault.
7 The fault terminates near the northwestern INL Site boundary about 32 km (20 mi) north of the
8 ATR Complex (Figure 7.1.2-1). Other significant faults include the Arco Segment of the Lost
9 River Fault and the Beaverhead Fault. These faults also run along the range front to the

10 northwest of the UINL Site.
11
12 The INL Site Seismic Monitoring Program, which began in 1971, has 27 permanent
13 seismic stations to determine the time, location, and size of earthquakes occurring near the INL
14 Site. The program also operates 24 strong-motion accelerographs in INL Site facility buildings to
15 record strong ground motions from local moderate or major earthquakes. Seismic monitoring
16 provides data for validating current ground motion models and serves as an early detection
17 system for future volcanism, since low-magnitude earthquake swarms accompany the upward
18 movement of magma. The locations of seismic stations and accelerographs are provided in
19 Payne et al. (2007). In 2006, 356 earthquakes occurred within a 161-km (100-mi) radius of the
20 INL Site. Three of these earthquakes had moment magnitudes greater than 3.0 (the largest
21 earthquake had a magnitude of 4.5). The majority of earthquakes were located in areas that are
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1 known to be seismically active, along the normal faults of the Basin and Range Province to the
2 northwest of the INL Site. Three earthquakes occurred along the ESRP in 2006. Two of the 2006

3 earthquakes (magnitude of 2.0 and 0.4) were located within the INL Site boundaries.
4
5 Seismic history and geologic conditions indicate that earthquakes with a moment
6 magnitude of more than 5.5 and the associated strong ground shaking and surface rupture would
7 probably not occur within the ESRP; however, moderate to strong ground shaking from
8 earthquakes in the Basin and Range Province could be felt at the INL Site.
9

10 A probabilistic assessment of seismic hazard was conducted by Woodward-Clyde
11 Federal Services in 1996 for all INL Site facility areas, including the Test Reactor Area. It was

12 recomputed in 2000 (WCFS 1996; Payne et al. 2000). The assessments determined that the

13 probabilistic seismic hazard for annual probabilities of once in 2000 years (0.0005) and once in
14 10,000 years (0.0001) would be 0.11 g and 0.18g, respectively, for the ATR Complex, where g is

15 the acceleration of gravity (9.8 m/s/s). These levels are now part of the seismic design criteria for

16 new facilities (Payne 2008). Payne (2007) summarizes the modeling aspects of these
17 assessments, including the modeling of site-specific attenuation relationships.
18
19
20 7.1.2.1.5 Volcanic Activity. Most of the basalt volcanic activity along the ESRP in the
21 vicinity of the INL Site occurred from 4 million to 2,100 years ago. The most recent and closest
22 volcanic eruption occurred at Craters of the Moon National Monument, 44 km (27 mi) southwest

23 of the INL Site.
24
25 A volcanic hazard risk assessment by Hackett and Khericha (1993) determined that the
26 major volcanic hazard at the INL Site is the inundation of basaltic lava flows in the event of an
27 eruption within the Great Rift volcanic rift zone. The frequency of a basaltic eruption that could
28 impact areas near the ATR Complex is very low (7.0 x 10-7), which places it in the "beyond

29 design basis" frequency range (DOE 2002). More explosive rhyolitic volcanism is not expected
30 to occur since the Yellowstone Hotspot is no longer present beneath the site (Payne 2008). The
31 Yellowstone Hotspot currently underlies the Yellowstone National Park area, about 113 km

32 (70 mi) to the northeast.
33
34
35 7.1.2.1.6 Slope Stability, Subsidence, and Liquefaction. No natural factors in the

36 ATR Complex region that would affect the engineering aspects of slope stability have been
37 reported. Ground stability is not expected to be affected by the presence of lava tubes at the site.

38 The potential hazard due to liquefaction is expected to be low (DOE 2005).

39
40
41 7.1.2.2 Soils
42
43 Unconsolidated material covers the GTCC reference location and consists of alluvial
44 sediments deposited by the Big Lost River. Sediments are composed mostly of gravel, gravelly
45 sands, and sands ranging in thickness from about 13 to 17 m (43 to 57 ft). A thin layer of silt
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1 and clay may underlie the alluvium in places, creating a low-permeability layer at the sediment-
2 basaltic rock contact (Anderson et al. 1996; DOE 2005).
3
4 No soils have been designated as prime farmland within INL Site boundaries
5 (DOE 2005).
6
7
8 7.1.2.3 Mineral and Energy Resources
9

10 Mineral resources at the INL Site include sand, gravel, pumice, silt, clay, and aggregate.
11 These resources are extracted at several quarries or pits at the site for use in road construction
12 and maintenance, new facility construction and maintenance, waste burial activities, and
13 landscaping. There is a gravel pit at the ATR Complex.
14
15 The geology of the ESRP makes the potential for petroleum production very low. The
16 potential for geothenmal energy development exists at the INL Site; however, a study conducted
17 in 1979 found no economic geothermal resources (Mitchell et al. 1980).
18
19
20 7.1.3 Water Resources
21
22
23 7.1.3.1 Surface Water
24
25
26 7.1.3.1.1 Rivers and Streams. The LNL Site is located within the Mud Lake-Lost River
27 Basin (also called the Pioneer Basin), a closed drainage basin in which surface water infiltrates
28 the ground surface or is lost through evapotranspiration (DOE 2005). There are three main
29 streams within the basin: the Big and Little Lost Rivers and Birch Creek (Figure 7.1.3-1 and
30 Figure 1.4.3-5). These streams drain the mountain areas to the north and west of the INL Site and
31 are intermittent (DOE 2005).
32
33 Stream flow in the Big Lost River is extensively regulated to provide irrigation water for
34 the Big Lost Valley. Water is stored in Mackay Reservoir, a 4.75 x 1 07-m3 (38,500 ac-fl)
35 capacity reservoir that is located about 72.4 kma (45 mi) upstream of the INL Site, and it is
36 delivered by many large diversion channels throughout the growing season (April through
37 October). The river flows southeast from Mackay Dam, past the towns of Mackay, Leslie, and
38 Arco, and onto the ESRP. It drains more than 3,600 km2 (1,400 mi2) of mountainous area,
39 including parts of the Lost River Range and Pioneer Range to the west of the INL Site, as shown
40 in Figure 7.1.3-1 (Berenbrock et al. 2007; Hortness and Rousseau 2003). The average annual
41 discharge for the Big Lost River near Arco (Station 13 132500) for 51 years of stream flow data
42 (1947 though 1960, 1967 through 1979, and 1983 through 2006) is highly variable, ranging from
43 zero during several years to 13.82 cms (488 cfs) in 1984. The average annual discharge between
44 1986 and 2006 was 2.39 cms (84.3 cfs) (USGS 2008a).
45
46 Since 1958, a diversion dam near the INL Site southwestern boundary has diverted water
47 to a series of natural depressions or spreading centers to the south to prevent flooding of
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downstream areas during periods of heavy runoff. In summer months, most of the flow in the Big
Lost River is diverted for irrigation before it reaches the INL Site boundary. Stream flow that
reaches the INL Site infiltrates the ground surface along the length of the streambeds in the
spreading areas and, if stream flow is sufficient, in the ponding areas (playas or sinks) in the
northern part of the site (Figure 7.1.3-1). During periods of high flow or low irrigation demand,
the Big Lost River continues northeastward past the diversion dam and disappears via infiltration
within a series of playas about 32 km (20 mi) northeast of the ATR Complex
(Berenbrock et al. 2007; Orr 1997; DOE 2005). The GTCC reference location at the INL Site is
situated immediately southwest of the ATR Complex.

The Little Lost River and Birch Creek flow southeast from the mountains to the north. In
summer months, flow from these streams is diverted for irrigation and rarely reaches the INL
Site boundary. During periods of high precipitation or rapid snow melt, however, stream flow
may enter the site and infiltrate the ground surface (DOE 2005).

7.1.3.1.2 Other Surface Water. Other surface water bodies within the INL Site
boundaries include natural wetland-like ponds and several man-made percolation and
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1 evaporation ponds used for wastewater management. Wastewater discharge to the land surface is2 permitted and monitored (DOE 2005).
3
4
5 7.1.3.1.3 Surface Water Quality. The Big and Little Lost Rivers and Birch Creek have
6 been designated for cold water aquatic communities, salmonid spawning, and primary contact
7 recreation, with the Big Lost River sinks and channel and lowermost Birch Creek also classified
8 for domestic water supply and as special resource waters. Water quality in these streams is
9 similar, reflecting the carbonate mineral compositions of the mountain ranges they drain and the

10 quality of irrigation water return flows. No surface waters are used for drinking water at the INL
11 Site, nor is effluent discharged directly to them. No streams have been classified as Wild and
12 Scenic (DOE 2005).
13
14 Surface water locations just outside the INL Site boundary are sampled by the contractor
15 for environmental surveillance, education, and research twice a year for gross alpha, gross beta,
16 and tritium. In 2005, 12 surface water samples were collected from five off-site locations along
17 the Snake River, downgradient from the INL Site. No gross alpha activity was detected in these
18 samples. Gross beta activity was detected in 11 of the 12 samples, ranging from
19 3.22 ±+0.90 pCi/L (Hagerman) to 7.09 _± 0.96 pCi/L (Bliss), well below the EPA screening level
20 of 50 pCi/L. Tritium (H-3) was detected at Idaho Falls, about 65 km (40 mi) to the southeast,
21 with a concentration of 231.0 +_31.0 pCi/L in a November sample. It was also detected in a
22 November sample from the Hagerman area to the southwest, with a concentration of
23 384.0 -±32.9 pCiiL. These concentrations were well below Idaho's primary constituent standards
24 (PCSs) and the EPA maximum contaminant level (MCL) of 20,000 pCi/L (DOE 2006).
25
26
27 7.1.3.2 Groundwater
28
29
30 7.1.3.2.1 Unsaturated Zone. The unsaturated zone extends from the land surface down
31 to the Eastern Snake River Plain Aquifer. It is generally composed of basalt (95%), with a layer
32 of soil (loess) or sediment on top of the basalt and with thin layers of sediment (0.3- to 6.1 -m or
33 1- to 20-ft intervals) between basalt flows. The continuity of the sedimentary units is controlled
34 by basalt flow topography, the rate of sediment deposition, and the time period between volcanic
35 events. At the GTCC reference location, the interbedded sedimentary material is laterally
36 continuous and is composed of fine-grained sands and clays.
37
38 At the INL Site, the basalts are highly permeable, and the fine-grained sediments are less
39 permeable. In areas of high infiltration, typically associated with large surface water discharges
40 at INL industrial sites or the Big Lost River, the layers of sediment cause local areas of perched
41 water to form. The GTCC reference location is situated to the southwest of the Advanced Test
42 Reactor (ATR) Complex in the south-central portion of the INL Site (see Figure 7.1-1 .). The
43 reference location was selected primarily for evaluation purposes for this EIS. The actual
44 location would be identified on the basis of follow-on evaluations if and when it is decided to
45 locate a land disposal facility at the INL Site. The actual location would not be influenced by
46 perched water.
47
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1 7.1.3.2.2 Aquifer Units. The INL Site overlies the north-central portion of the
2 28,000-km 2 (10,800-mi 2) Eastern Snake River Plain Aquifer. This highly productive aquifer is

3 the major source of drinking water for southeastern Idaho and has been designated a Sole Source

4 Aquifer by the EPA (56 FR 50634). The aquifer itself extends to depths greater than 1,067 m

5 (3,500 ft); however, the USGS has estimated that the thickness of the most active portion of the

6 Eastern Snake River Plain Aquifer at the INL Site ranges from 75 to 250 m (250 to 820 fi) thick

7 (Mann 1986). Depth to the water table ranges from about 61 m (200 ft) below the land surface in

8 the northern part of the site to more than 274 m (900 ft) in the southern part. The depth to the top

9 of the Eastern Snake River Plain Aquifer is about 146 m (480 fi) below the GTCC reference

10 location (INL 2011 la).
11
12
13 7.1.3.2.3 Groundwater Flow. Groundwater in the Snake River Plain aquifer flows to

14 the south-southwest (Figure 7.1.3-2), with flow velocities ranging from 0.03 to 20 m/d (0.10 to

15 66 ft/d) (LINL 2007). Water mainly moves horizontally through highly permeable basalt interflow

16 zones (Figure 7.1.3-3); vertical movement occurs through joints and interfingering edges of

17 interfiow zones. Movement of groundwater is affected locally by various natural conditions

18 (infiltration, seasonal fluxes in recharge and discharge) and man-made conditions (heavy

19 pumpage) (Knobel et al. 2005).
20
21 Groundwater is discharged through large spring flows to the Snake River about 110 km

22 (70 mi) south of the INL Site and pumped for irrigation. Major areas of springs and seeps occur

23 near the American Falls Reservoir (southwest of Pocatello) and the Thousand Springs area (near

24 Twin Falls) between Milner Dam and King Hill. It is estimated that the aquifer discharges
25 8.8 billion m3 (7.1 million ac-ft) annually to springs and rivers (DOE 2005).

26
27 Recharge to the Eastern Snake River Plain Aquifer is principally from infiltration of

28 applied irrigation water, infiltration of stream flow from the Big Lost River, and groundwater

29 inflow from adjoining mountain drainage basins (Garabedian 1992; Orr 1997).

30
31
32 7.1.3.2.4 Groundwater Quality. Groundwater quality at the INL Site is monitored by

33 the USGS using a network of 178 observation or production wells and auger holes. Drinking

34 water is also monitored via 17 production wells and 10 distribution systems. Historical waste

35 disposal practices at the INL Site have created localized plumes of radiochemical contamination

36 within the Snake River Plain aquifer. Of particular concern are tritium and Sr-90. The extent of

37 tritium and Sr-90 plumes at the INL Site is shown in Figure 7.1.3-4. Monitoring wells

38 downgradient of the ATR Complex have continually shown the highest tritium concentrations in

39 the aquifer over time; however, maximum tritium concentrations in these wells dropped below

40 the Idaho PCS and the EPA MCL of 20,000 pCi/L in 1997 and remained below these standards

41 as of 2005 (DOE 2006).
42
43 The SR-90 contamination originated from the INTEC as a result of wastewater injection.

44 Sr-90 was not detected in groundwater in the vicinity of the ATR Complex in 2005. Instead, it

45 was retained in surficial sediments, interbeds, and perched groundwater zones. Concentrations of

46 Sr-90 have remained constant at about 1.0 + 0.6 pCi/L since 1989, which is below the PCS and

47 MCL of 8 pCi/L for drinking water.
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FIGURE 7.1.3-2 Water Table Contours for 1980 (Hydrogeologic units at the water table arealso shown.) (Source: Ackerman et al. 2006)

7.1.3.2.5 INL Site Water Use. The entire water supply for the LNL Site, including
drinking water, is obtained from the Snake River Plain aquifer (USGS 2007). The water is
provided by a system of about 30 wells, together with pumps and storage tanks. The system is
administered by DOE, which holds the Federal Reserved Water Right of 43 billion L
(11.4 billion gal) per year for the site. INL Sitewide groundwater production and usage is
approximately 4.2 billion L (1.1 billion gal) annually. INL Site discharges result in a much
smaller net water use than what is pumped from the aquifer.
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5
6 In the past, the INL Site used percolation ponds, drain fields, ditches, and deep-well
7 injection for discharging liquid wastes. This practice led to contamination in the underlying
8 aquifer. Currently, most liquid sewage, chemical, and radioactive wastes are discharged to
9 evaporation ponds; deep-well injection has ceased. The soil and rocks beneath the ponds filter

10 some of the pollutants from the water as it passes through, but not all of the pollutants adhere to
11 the soil and rocks, and some end up in the aquifer. DOE used percolation ponds to dispose of
12 radioactive and chemical wastes at the ATR Complex from 1952 to the 1990s. These ponds are
13 known contributors to groundwater contamination beneath the INL Site. In the 1 990s, the
14 percolation ponds at the Test Reactor Area were capped and replaced with lined evaporation
15 ponds. With this change, water quality near the Test Reactor Area improved over time
16 (IDEQ 2008).
17
18 Current groundwater use in nearby Butte County falls into four categories: public
19 supply, domestic, livestock, and irrigation. In 2005, total water deliveries were estimated to
20 be about 440 million L (116 million gal). The greatest demand was for irrigation (about 99%
21 or 435 million L [ 115 million gal]). The net per capita use was 156,800 million Lid
22 (42,000 million gal/d). Butte County has a population of only 2,808 (USGS 2008b).
23
24
25 7.1.4 Human Health
26
27 Exposures of the off-site general public to radiation can occur as a result of exposure to
28 airborne releases of radionuclides during normal operations from current site activities. Because
29 these exposures are too low to be measured by available monitoring techniques, the reported
30 amounts of radionuclides released from INL Site facilities and appropriate air dispersion
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FIGURE 7.1.3-4 Extent of Tritium and Strontium-90 Plumes within the Snake
River Plain Aquifer (Source: DOE 2005)
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1 computer codes were used to calculate potential radiation doses to the public. Table 7.1.4-12 summarizes the calculated results. The maximum individual dose to the off-site public from
3 airborne releases of radionuclides was calculated to be 0.0365 mrem/yr. Inhalation accounts for
4 most of the exposure. Other pathways considered included direct radiation from deposition,
5 immersion, and ingestion of leafy vegetables (DOE 2015). The maximum dose is 0.36% of the
6 dose limit (10 mrem/yr) set for airborne release (40 CFR Part 61). The collective dose to the
7 population residing within 80 km (50 mi) of the INL Site from airborne releases was estimated to
8 be about 0.607 person-rem/yr, which is very small compared with the collective dose to the same
9 population from natural background and man-made sources (197,000 person-rem/yr)

10 (DOE 2015).
11
12 According to air monitoring data, on-site air concentrations for radionuclides were no
13 different from those measured at the site boundary or distant off-site locations (DOE 2015). An
14 estimate of the potential inhalation dose for workers was made by scaling the off-site dose to the
15 individual receiving the highest impact of 0.0365 mrem/yr from airborne releases by the
16 exposure duration (8,760 h/yr for the general public and 2,000 h/yr for workers). The resulting
17 estimate for inhalation exposure for an on-site worker is 0.00 8 mrem/yr.
18
19 Potential radiation doses could also occur as a result of ingestion. Game animals are
20 hunted in this area, and the maximum dose from eating contaminated meat and waterfowl is
21 estimated to be 0.032 mrem/yr. This value is based on data from sampling the tissue of elk,
22 prong and ducks in 2014 (DOE 2015). Potential exposure for workers from drinking on-site
23 contaminated water is estimated to be 0.18 mrem/yr (DOE 2015), which is less than 5% of the
24 EPA standard of 4 mrem/yr for drinking water.
25
26 Direct radiation throughout the site was monitored by placing TLDs at locations likely to
27 show the highest gamma radiation readings. The maximum reading recorded during 2014 was
28 209 mR (i.e., 215 totem) after applying a dose equivalent conversion factor of 1.03 mrem/mR
29 (NRC 1997) at the ATR Complex near controlled radioactive materials areas. After the average
30 reading at distant off-site (background) locations (127 mrem) was subtracted, the maximum on-
31 site reading was determined to be 88 mrem above background levels. Applying the reading
32 to estimate the direct radiation dose to a worker at the TLD location with the highest reading
33 gives a dose of 20 mrem for an exposure duration of 2,000 hours per year (i.e., 88 mrem x
34 2,000 h/8,766 h/yr = 20 mrem/yr). For most on-site workers, the potential direct radiation
35 exposure dose would be much lower than this value because they would not be radiation workers
36 and would not work near radioactive materials storage and management areas. In addition,
37 application of DOE's ALARA program would ensure that all worker doses would be below
38 DOE' s administrative control level of 2 remn/yr.
39
40
41 7.1.5 Ecology
42
43 The INL Site is located within a cool desert ecosystem dominated by relatively
44 undisturbed shrub-steppe and grassland vegetation (DOE 2002; Vilord 2004). The climate is
45 arid, with about 22 cm/yr (8.7 in./yr) average annual precipitation. About 29,950 ha (74,000 ac)
46 in the north-central portion of the INL Site is designated as the TNL Sagebrush Steppe Ecosystem
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1 TABLE 7.1.4-1 Estimated Annual Radiation Doses to Workers and the General Public at the INL Site

Dose to Dose to
Individual Population

Receptor Radiation Source Exposure Pathway (mrem/yr) (person-rem/yr)

On-site workers Groundwater contamination Water ingestion 0.1 8a
Air contamination Inhalation 008
Soil contamination and waste storage Direct radiation20

General public Airborne release Immersion, inhalation, ingestion of leafy' vegetables, direct 0 .0 3 65 d 067
radiation from deposition

Routine site operations Game ingestion (waterfowl) 0.032f'
Game ingestion (antelope) 0

Worker/public Natural background radiation and 62h197,000'

iu~auI-i11auI DU uLk •

a The drinking water dose was estimated on the basis of the mean tritium concentration measured at the CFA and the assumption that the maximally

exposed worker obtained all the water he or she drank from an on-site well (DOE 2015). The CFA had the highest concentration of tritium in 2015.
b The inhalation dose was obtained by scaling the dose (0.0365 mrem/yr) for the highest exposed individual in the general public from an airborne.

release (see text). •
C Estimated by using the maximum TLD reading at the ATR complex, subtracting the reading at distant off-site (background) locations, then scaling

with an exposure duration of 2,000 h/yr.
d Estimated dose is to an individual residing at Frenchman's Cabin at the southern boundary of the INL Site. The estimate was made by using the

reported amount of radionuclides released during 2014 from the INL Site facilities and the air dispersion computer code CAP88-PC (DOE 2015). •
e The collective dose was estimated for the population residing within 80 km (50 mi) of an INL Site facility. The collective population dose was

calculated by using the air dispersion code MDIFF. The population size is reported to be 318,528 (DOE 2015). •
f' Maximum potential dose estimated for consuming 225 g (8 oz) of edible (muscle) waterfowl tissue (DOE 2015). "
g Maximum potential dose estimated for consuming the entire muscle (27,000 g [952 oz]) and liver mass (500 g [ 17.6 oz]) of an antelope with the

highest levels of radioactivity (DOE 2015).
h Average dose to a member of the U.S. population as estimated in Report No. 160 of the National Council on Radiation Protection and Measurements •

(NCRP 2009). U3

iCollective dose to the reported population of 318,528 within 80 km (50 mi.) of an INL Site facility from natural background radiation and man-made '
sources.

'-'I



Final GTCC EIS Fina GTCEIS7: Idaho National Laboratory Site (Alternatives 3, 4, and 5)

1 Reserve. This area represents some of the last relatively undisturbed, contiguous sagebrush
2 steppe habitat in the United States and provides habitat for many rare and sensitive plants and
3 animals (DOE 2000). More than 400 species of plants have been identified within the 20 plant
4 communities that occur on the INL Site (Anderson et al. 1996). The plant communities can be
5 grouped into six basic types: juniper woodland, grassland, shrub-steppe (including sagebrush-
6 steppe and salt desert shrubs), lava, bareground-disturbed, and wetlands. Shrub-steppe
7 vegetation, covering about 90% of the INL Site, is dominated by big sagebrush (Artemisia
8 tridentata) and saitbush (A triplex spp.), with other common shrubs including green rabbitbrush
9 (Chrysothamnus viscidiflorus), shadscale (A triplex confertifolia), prickly phlox (Leptodactylon

10 pungens), spineless horsebrush (Tetradymia canescens), spiny hopsage (Grayia spinosa), and
11 winterfat (Krascheninnikovia lanata) (Anderson et al. 1996).
12
13 Wildland fires at the INhL Site generally result in a loss of big sagebrush, but most of the
14 other native perennial plant species resprout the next spring to initiate recovery. Although
15 recovery of herbaceous perennials and resprouting shrubs is complete in two to three years, big
16 sagebrush must return to the burned area by seed, and it may take decades for sagebrush to return
17 to pre-burn conditions.
18
19 Sensitive habitats at the INL Site include the big sagebrush communities throughout the
20 site and the low sagebrush communities in the northern portion of the site, which provide critical
21 winter and spring range for greater sage-grouse (Centrocercus urophasianus) and pronghorn
22 (Antilocapra americana), and the juniper communities in the northwestern and southeastern
23 portions of the site, which are important for nesting raptors and songbirds. Vegetative
24 communities in the vicinity of the ATR Complex include one community dominated by big
25 sagebrush, a grassland community dominated by crested wheatgrass (Agropyron cristatum), and
26 native perennial grasslands resulting from a 2000 fire. The developed portions of the
27 ATR Complex area are either unvegetated or contain little native vegetation (e.g., lawns and
28 ornamental vegetation).
29
30 Wetlands do not occur in the area of the ATR Complex (DOE 2005). The major wetlands
31 at the IINL Site are associated with the Big Lost River, the Big Lost River spreading areas, and
32 the Big Lost River sinks, which are located about 2.0 km (1.2 mi) southeast, 13 km (8 mi)
33 southwest, and 21 km (13 mi) north-northeast of the ATR Complex, respectively (DOE 2000).
34 The Big Lost River sinks are the only wetlands on the INL Site that may be jurisdictional
35 wetlands (DOE 2002).
36
37 More than 270 wildlife species have been observed at the INL Site (DOE 2002),
38 including 46 species of mammals, 225 species of birds, and 13 species of reptiles and
39 amphibians (DOE 2002, 2005). Common mammal species include the black-tailed jackrabbit
40 (Lepus californicus) and Townsend's ground squirrel (Spermophilus townsendii). Game species
41 include the mule deer (Odocoileus hemijonus), elk (Cervus elaphus), and pronghorn
42 (Reynolds et al. 1986). Up to 6,000 pronghorn (about 30% of Idaho's pronghorn population)
43 may winter at the INL Site during some years (DOE 2005). About 100 elk and 500 pronghorn
44 summer at the INL Site (Blew et al. 2006). Carnivores such as the mountain lion (Puma
45 concolor) and coyote (Can is latrans) also occur at the INL Site (Reynolds et al. 1986). Bats use
46 the INL Site throughout the year, with the western small-footed myotis (Myotis ciliolabrum)
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1 being the most abundant species at the INL Site (Reynolds et al. 1986). During the spring and
2 summer, it roosts in sagebrush, junipers, buildings, and rocky outcroppings (Blew et al. 2006).
3 Mammals have been observed at disposal ponds at the INL Site despite perimeter fences, and
4 amphibians have been reported at industrial waste and sewage disposal ponds.
5
6 The INL Site qualifies as an Important Bird Area in Idaho because it (1) supports bird
7 species in greatest need of conservation, (2) is an exceptional representative of a natural habitat,
8 and (3) supports long-term research or monitoring programs. The goal of the Important Bird
9 Area program is to identify, monitor, and conserve key sites for birds (Moulton 2007). Among

10 the bird species observed during the 2006 breeding bird survey at the INL Site, 62% were shrub-
11 steppe/grassland species; 28% were sagebrush obligates; 4% were urban and exotic species; 3%
12 were raptors and corvids; and 2% were waterfowl, shorebirds, and wading birds (Vilord 2007).
13 The most abundant bird species observed at the TNL Site included the homed lark (Eremophila
14 alp estris), western meadowlark (Sturnella neglecta), Brewer's sparrow (Spizella breweri), sage
15 sparrow (Amphispiza belli), sage thrasher (Oreoscoptes montanus), mourning dove (Zenaida
16 macroura), and greater sage-grouse (Vilord 2007).
17
18 Since greater sage-grouse depend on sagebrush for habitat, the INL Site is one of the
19 most important wintering areas for the species in Idaho. Loss of sagebrush from wildfires may be
20 having a detrimental impact on the greater sage-grouse. Juniper communities occu~rring in the
21 northwestern and southeastern portions of the JNL Site and riparian areas with cottonwoods
22 (Populus spp.) and willows (Salix spp.) provide important nesting habitats for raptors and
23 songbirds.
24
25 Bird species that would not normally be observed in the sagebrush steppe or grassland
26 habitats of the IINL Site have been found in altered or man-made habitats within these areas
27 because of the addition of permanent water, different food resources, buildings, and planted
28 trees. The ponds in and around the ATR Complex are frequented by waterfowl, shorebirds,
29 swallows, passerines, and some raptors such as the American kestrel (Falco sparverius),
30 ferruginous hawk (Buteo regalis), and northern harrier (Circus cyaneus) (DOE 2000).
31
32 The gopher snake (Pituophis catenifer), western rattlesnake (Crotalus viridis), sagebrush
33 lizard (Sceloporus graciosus), and short-horned lizard (Phrynosoma hernandesi) are among the
34 common reptile species (Reynolds et al. 1986).
35
36 The main aquatic habitats that occur on the INL Site are the Big Lost River, Little Lost
37 River, and Birch Creek. All three are intermittent water bodies. Flow in Big Lost River that
38 reaches the INL Site infiltrates into the ground along the streambeds at the southern end of the
39 INL Site or, if the flow is sufficient, it infiltrates into the playas or sinks in the northern portion
40 of the site. The Big Lost River is located southeast of the GTCC reference location (1.9 km
41 [1.2 mi] southeast of the ATR Complex). During dry years, little or no surface water flows on the
42 TNL Site. During periods of high precipitation or rapid snowmelt, water from Little Lost River
43 enters the INL Site and infiltrates into the ground. Flows from Birch Creek seldom enter the IINL
44 Site during summer because of its off-site use for irrigation, but flows from Birch Creek do enter
45 the INL Site during winter months when agricultural diversions cease. The only other aquatic
46 habitats on the ThNL Site are natural wetland-like ponds and man-made percolation and
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1 evaporation ponds. Six fish species have been observed on the INL Site (Reynolds et al. 1986).
2 The evaporation ponds in the vicinity of the ATR Complex do not support fish but are inhabited
3 by aquatic invertebrates and amphibians.
4
5 Seventeen federally listed and state-listed threatened, endangered, and other special-
6 status species have been identified on the INL Site (Table 7.1.5-1). No federally listed threatened
7 or endangered species and no critical habitat for any federally listed threatened or endangered
8 species occur on the INL Site (DOE 2005). Both the greater sage-grouse (a candidate species)
9 and the pygmy rabbit (Brachiylagus idahoensis, under review for listing) are considered to be

10 common on the INL Site. No threatened, endangered, or other special-status species have beeni
11 recorded in the vicinity of the ATR Complex. However, the bald eagle (Haliaeetus
12 leucocephalus), greater sage-grouse, pygmy rabbit, and Townsend's big-eared bat (Corynorhinus
13 townsendii) may potentially occur in the area (DOE 2005). Several state species of special
14 concern have been observed in the area surrounding the ATR Complex area, including the
15 northern goshawk (Accipiter gentilis), loggerhead shrike (Lanius ludovicianus), black tern
16 (Chlidonias niger), and trumpeter swan (Cygnus buccinator). Among these, only the loggerhead
17 shrike is commonly observed in the surrounding areas (Vilord 2004, 2007).
18
19
20 7.1.6 Socioeconomics
21
22 Socioeconomic data for the IN4L Site covers an ROI composed of four Idaho counties
23 surrounding the site: Bannock County, Bingham County, Bonneville County, and Jefferson
24 County. More than 80% of INL Site workers reside in these counties (DOE 1997).
25
26
27 7.1.6.1 Employment
28
29 In 2011, total employment in the ROT stood at 117,563 (U.S. Department of Labor 2012).
30 Employment grew at an annual average rate of 1.1% between 2002 and 2011. The economy of
31 the ROI is dominated by the trade and service industries, with employment in these activities
32 currently contributing 68% of all employment (see Table 7.1.6-1). Agriculture and
33 manufacturing are both smaller employers in the ROT, contributing 17% of total ROT
34 employment. Employment at the INL Site stood at 8,452 in 2006 (Black et al. 2006).
35
36
37 7.1.6.2 Unemployment
38
39 Unemployment rates varied across the counties in the ROT (Table 7.1.6-2). Over the
40 10-year period 2002-2011, average rates were 5.1% in Bannock County and 4.6% in Bingham
41 County, with lower rates in Bonneville County (4.0%)-*and Jefferson County (4.3%). The average
42 rate in the ROI over this period was 4.5%, which was lower than the average rate for the state of
43 5.5%. Unemployment rates for 2010 were similar to rates for 2011; in Bingham County, the
44 unemployment rate increased from 7.0% to 7.3%, while in Jefferson County, the rate declined
45 from 7.3% to 7.2%. The average rate for the ROI increased from 7.2% to 7.4% between 2010
46 and 2011, while the state rate declined slightly from 8.8% to 8.7%.
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1 TABLE 7.1.5-1 Federally and State-Listed Threatened,
2 Endangered, and Other Special-Status Species at the INL Site

Common Name Statusa
(Scientific Name) Federal/State

Plants
Cushion milk vetch (Astragalus gilviflorus) -S
Painted milkcvetch (Astragalus ceramicus var. apus) SC/-
Puzzling halimolobos (Halimolobos perplexa var. perplexa) -/SM
Narrowleaf oxytheca (Oxytheca dendroidea) -/SS
Spreading gilia (Ipomopsis polycladon) -/SP2
Winged-seed evening primrose (Camissoniapterosperma) -/SS

Reptiles
Northern sagebrush lizard (Sceloporus graciosus graciosus) SC/-

Birds
Bald eagle (Haliaeetus leucocephalus) -/ST
Ferruginous hawk (Buteo regalis) SC!-
Greater sage-grouse ( Centrocercus urophasianus) C/-
Long-billed curlew (Numenius americanus) SC/-

Mammals
Gray wolf (Canis lupus) EXPN/-
Long-eared myotis (Myotis evotis) SC!-
Merriam's shrew (Sorex merriami) S/
Pygmy rabbit (Brachylagus idahoensis) UR/-
Townsend's big-eared bat (Corynorhinus townsendii) SC/-
Western small-footed myotis (Myotis ciliolabrum) SC/-

aC (candidate): A species for which USFWS or NOAA Fisheries has on file
sufficient information on biological vulnerability and threats to support a
proposal to list as endangered or threatened.

EXPN (experimental population): A population (including its offspring) of
a listed species designated by rule published in the Federal Register that is
wholly separate geographically from other populations of the same species.
An experimental population may be subject to less stringent prohibitions
than are applied to the remainder of the species to which it belongs.

SC (species of concern): An informal term referring to a species that might
be in need of conservation action. This may range from a need for periodic
monitoring of populations and threats to the species and its habitat to a
need for listing as threatened or endangered. Such species receive no legal
protection under the ESA, and use of the term does not necessarily imply
that a species will eventually be proposed for listing.

SM (state monitor): A species that is common within a limited range or a
species that is uncommon but has no identified threats.

Footnote continues on next page.
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TABLE 7.1.5-1 (Cont.)

SP2 (state priority 2): A species likely to be classified as state priority 1
within the foreseeable future in Idaho, if factors contributing to its
population decline, habitat degradation, or loss continue. State priority 1
refers to species in danger of becoming extinct from Idaho in the
foreseeable future, if factors contributing to their population decline,
habitat degradation, or loss continue.

SS (state sensitive): A species with small populations or localized
distributions within Idaho that presently do not meet the criteria for
classification as priority 1 or 2, but whose populations and habitats may be
jeopardized without active management or removal of threats.

ST (state threatened): A native species likely to be classified as state
endangered within the foreseeable future throughout all or a significant
portion of its Idaho range.

UR (under review): A species undergoing a status review to deternine if
listing of the species as threatened or endangered is warranted.

-: Not listed.

Sources: DOE (2005); IDFG (2008a,b)
1
2
3 TABLE 7.1.6-1 INL Site: County and ROI Employment by Industry in 2009

Bannock Bingham Bonneville Jefferson % of ROI
Sector County County County County ROT Total Total

Agriculturea 506 4,324 1,427 1,930 8,187 9.0
Mining 10 0 10 10 30 0.0
Construction 1,281 926 2,476 437 5,120 5.6
Manufacturing 2,124 1,750 2,391 864 7,129 7.8
Transportation and 1,676 320 1,211 185 3,392 3.7

public utilities
Trade 5,277 2,330 9,926 947 18,480 20.3
Finance, insurance, 1,854 325 1,664 120 3,963 4.4

and real estate
Services 14,715 3,950 23,773 1,297 43,735 48.1
Other 10 10 0 10 30 0.0
Total 27,386 14,204 43,780 5,582 90,952

a USDA (2008).
Source: U.S. Bureau of the Census (2012a)

4
5
6
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1 TABLE 7.1.6-2 INL Site: Average County, ROT, and
2 State Unemployment Rates (%) in Selected Years

Location 2002-2011 2010 2011

Bannock County 5.1 8.5 8.5
Bingham County 4.7 7.3 7.6
Bonneville County 4.1 7.0 7.3
Jefferson County 4.4 7.7 7.6
ROI 4.6 7.6 7.8
Idaho 5.5 8.8 8.7

Source: U.S. Department of Labor (2012)
3
4
5 7.1.6.3 Personal Income
6
7 Personal income in the ROT stood at almost $8.0 billion in 2009, growing at an annual
8 average rate of growth of 2.7% over the period 2000-2009 (Table 7.1.6-3). ROI personal income
9 per capita also rose over the same period, growing to $32,822 in 2009 from $28,704 in 2000.

10 Per-capita incomes were higher in Bonneville County ($37,961 in 2009) and Bannock County
11 ($30,909) than elsewhere in the ROI.
12
13
14 7.1.6.4 Population
15
16 The population of the ROT in 2010 stood at 258,8200 (U.S. Bureau of the Census 2012b)
17 and was expected to reach 267,835 by 2012 (Table 7.1.6-4). Tn 2010, 104,234 people were living
18 in Bonneville County (40% of the ROT total), and 82,839 people (32% of the total) resided in
19 Bannock County. Over the period 2000-20 10, the population in the ROT as a whole grew
20 slightly, with an average growth rate of 1.7%, while higher-than-average growth occurred in
21 Jefferson County (3.2%) and Bonneville County (2.4%). The population of Idaho as a whole
22 grew at a rate of 1.9% over the same period.
23
24
25 7.1.6.5 Housing
26
27 Housing stock in the ROT as a whole grew at an annual rate of 2.0% over the period
28 2000-2010 (Table 7.1.6-5). A total of 17,609 new units were added to the existing housing stock
29 in the ROT between 2000 and 2010. There were 7,329 vacant housing units in the ROT in 2010,
30 of which 2,023 could be rental units available to construction workers at the proposed facility.
31
32
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1
2 TABLE 7.1.6-3 INL Site: County, ROI, and State Personal Income in

Selected Years

Average Annual
Growth Rate (%),

Income 2000 2009 2000-2009

Bannock County
Total personal income (2011 $ in billions) 2.1 2.5 1.9
Personal income per capita (2011 $) 27,830 30,909 1.2

Bingham County
Total personal income (2011 $ in billions) 1.1 1.2 1.1
Personal income per capita (2011 $) 25,605 27,135 0.6

Bonneville County
Total personal income (2011 $ in billions) 2.6 3.7 3.7
Personal income per capita (2011 $) 31,811 37,961 2.0

Jefferson County
Total personal income (2011 $ in billions) 0.5 0.7 3.4
Personal income per capita (2011 $) 25,515 28,778 1.3

ROT total
Total personal income (2011 $ in billions) 6.3 8.0 2.7
Personal income per capita (2011 $) 28,704 32,822 1.5

Idaho
Total personal income (2011 $ in billions) 41.9 51.6 2.3
Personal income per capita (2011 $) 32,382 33,402 0.3

Source: DOC (2012)

TABLE 7.1.6-4 INL Site: County, ROI, and State Population in Selected
Years

Average Annual
Growth Rate (%),

Location 1990 2000 2010 2000-2010 2012a

Bannock 66,026 75,565 82,839 0.9 84,376
Bingham 37,583 41,735 45,607 0.9 46,423
Bonneville 72,207 82,522 104,234 2.4 109,219
Jefferson 16,543 19,155 26,140 3.2 27,817
ROT total 192,359 218,977 258,820 1.7 267,835
Idaho 1,006,749 1,293,953 1,567,582 1.9 1,628,893

5
6
7
8

a Argonne National Laboratory projections.
Source: U.S. Bureau of the Census (20 12b)
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1
2
3

TABLE 7.1.6-5 INL Site: County and
ROT Housing Characteristics in Selected
Years

Housing 2000 2010

Bannock County
Owner occupied 19,215 20,817
Rental 7,977 9,865
Vacant units 1,910 2,509
Total units 29,102 33,191

Bingham County
Owner occupied 10,564 11,563
Rental 2,753 3,436
Vacant units 986 1,142
Total units 14,303 16,141

Bonneville County
Owner occupied 21,467 26,336
Rental 7,286 10,293
Vacant units 1,731 3,102
Total units 30,484 39,731

Jefferson County
Owner occupied 5,008 6,774
Rental 893 1,372
Vacant units 386 576
Total units 6,287 8,722

ROT total
Owner occupied 56,254 65,490
Rental 18,909 24,966
Vacant units 5,013 7,329
Total units 80,176 97,785

4
5
6
7
8
9

10
11
12
13
14
15
16

Source: U.S. Bureau of the Census (20 12b)

7.1.6.6 Fiscal Conditions

Construction and operations of a GTCC LLRW and GTCC-like waste disposal facility
could result in increased expenditures for local government jurisdictions, including counties,
cities, and school districts. Revenues to support these expenditures would come primarily from
state and local sales tax revenues associated with employee spending during construction and
operations and would be used to support additional local community services currently provided
by each jurisdiction. Table 7.1.6-6 presents information on expenditures by the various local
government jurisdictions and school districts in the ROI.

7-32 7-32 January 2016



Final GTCC EIS Fina GTCEIS7: Idaho National Laboratory Site (Alternatives 3, 4, and 5)

1 TABLE 7.1.6-6 INL Site: County, ROI, and State
2 Public Service Expenditures in 2006 ($ 2011 in
3 millions)a

Location Local Government Schools

Bannock County 45.9 57.4
Binghiam County 11.8 42.1
Bonneville County 51.1 74.3
Jefferson County 6.6 21.3
ROI total 115.4 195.6
Idaho 5,110 1,784

a Argonne National Laboratory projections.
4
5
6
7 7.1.6.7 Public Services
8
9 Construction and operations of a GTCC LLRW and GTCC-like waste disposal facility

10 could require increases in employment to provide public safety, fire protection, community, and
11 educational services in the counties, cities, and school districts likely to host relocating
12 construction workers and operations employees. Additional demands could also be placed on
13 local physician services. Table 7.1.6-7 presents data on employment and levels of service
14 (number of employees per 1,000 population) for public safety. Table 7.1.6-8 provides data on
15 staffing and levels of service for school districts. Table 7.1.6-9 covers physicians.
16
17
18 7.1.7 Environmental Justice
19
20 Table 7.1.7-1 and Figures 7.1.7-1 and 7.1.7-2 show the minority and low-income
21 compositions of the total population located in the 80-km (50-mi) buffer around the INL Site
22 from Census data for the year 2010 and from CEQ guidelines (CEQ 1997). Minority persons are
23 those who identify themselves as Hispanic or Latino, Asian, Black or African American,
24 American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, or multi-racial
25 (with at least one race designated as a minority race under CEQ). Individuals identifying
26 themselves as Hispanic or Latino are included in the table as a separate entry. However, because
27 Hispanics can be of any race, this number also includes individuals who also identified
28 themselves as being part of one or more of the population groups listed in the table.
29
30 A large number of minority and low-income individuals are located in the 50-mi (80-kmn)
31 area around the boundary of the reference location. Within the 50-mi (80-kin) radius, 18.1% of
32 the population is classified as minority, while 11.4% is classified as low income. However, the
33 number of minority individuals does not exceed the state average by 20 percentage points or
34 more, and the number of minority individuals does not exceed 50% of the total population in the
35 area; that is, there is no minority population in the 50-mi (80-kin) area as a whole based on
36 2010 Census data and CEQ guidelines. The number of low-income individuals does not exceed
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1 TABLE 7.1.6-7 INL Site: County, ROT, and State Public Service Employment in 2009

Bannock County Bingham County Bonneville County

Level of Level of Level of
Service No. Servicea No. Servicea No. Servicea

Police protection 40 0.5 33 0.8 64 0.7
Fire protectionb 76 0.9 39 0.9 95 1.0

Jefferson County ROI Idahoc

Level of Level of Level of
Service No. Servicea No. Servicea No. Servicea

Police protection 19 0.8 156 0.6 2,432 1.7
Fire protection 1 0.0 211 0.9 1,179 0.8

a Level of service represents the number of employees per 1,000 persons in each county.

b Does not include volunteers.

C 2006 data.

Sources: U.S. Bureau of the Census (2008a,b; 2012b,c); FBI (2012); Fire Departments Network
(2012)

2
3

TABLE 7.1.6-8 INL Site: County, ROT,
and State Education Employment
in 2011

No. of Level of
Location Teachers Servicea

Bannock 704 19.5
Bingham 539 18.5
Bonneville 1,015 20.0
Jefferson 324 18.5
ROI 2,502 19.3
Idaho 15,201 17.9

a Level of service represents the number of
teachers per 1,000 persons in each county.

Sources: National Center for Educational
Statistics (2012); U.S. Bureau of the Census
(2012b,c)

TABLE 7.1.6-9 IiNL Site:
County, ROT, and State Medical
Employment in 2010

No. of Level of
Location Physicians Servicea

Bannock 232 2.8
Bingham 50 1.1
Bonneville 253 2.4
Jefferson 7 0.3
ROI 542 2.1
Idahob 2,645 1.8

aLevel of service represents the
number of physicians per
1,000 persons in each county.

b2006 data.

Sources: AMA (2012); U.S. Bureau of
the Census (2008b, 2012b)

4
5
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1 TABLE 7.1.7-1 Minority and Low-Income Populations in
2 an 80-kmn (50-mi) Radius of the INL Site

Idaho Block
Population Groups

Total population 168,876
White, non-Hispanic 138,231
Hispanic or Latino 21,909
Non-Hispanic or Latino minorities 8,736

One race 6,561
Black or African American 613
American Indian or Alaskan Native 4,487
Asian 1,163
Native Hawaiian or other Pacific Islander 139
Some other race 159

Two or more races 2,175
Total minority 30,645

Percent minority 18.1%
Low-income 6,279

Percent low-income 11.4%
State percent minority 16.0%
State percent low-income 14.3%

Source: U.S. Bureau of the Census (2012b)

3
4
5 the state average by 20 percentage points or more and does not exceed 50% of the total
6 population in the area; that is, there are no low-income populations in the 50-mi (80-kin) area
7 around the reference location as a whole.
8
9

10 7.1.8 Land Use
11
12 The INL Site is owned by the federal government and is administered, managed, and
13 controlled by DOE. The mission of the INL Site has evolved from energy development and the
14 safety testing of nuclear reactors to radioactive waste management and cleanup, national
15 security, and energy research and development.
16
17 The INL Site occupies about 230,670 ha (570,000 ac), but only about 4,610 ha
18 (11,400 ac) have been developed to support facility and program operations associated with
19 energy research and waste management activities (DOE 2002). These facilities are located within
20 a 93,080-ha (230,000-ac) central core of the INL Site (DOE 2000). An 18,200-ha (45,000-ac)
21 security and safety buffer zone surrounds the developed area. About 13,760 ha (34,000 ac) of the
22 INL Site are devoted to utility ROWs and public roads (DOE 2002).
23
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Final GTCC EIS 7: Idaho National Laboratory Site (Alternatives 3, 4, and S)

1

2
3
4

FIGURE 7.1.7-1 Minority Population Concentrations in Census Block Groups within an80-km (50-mi) Radius of the GTCC Reference Location at the INL Site (Source: U.S. Bureau of
the Census 2012b)
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2
3
4

FIGURE 7.1.7-2 Low-Income Population Concentrations in Census Block Groups within
an 80-km (50-mi) Radius of the GTCC Reference Location at the INL Site (Source:
U.S. Bureau of the Census 2012b)
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1 Fifty-two research and test reactors have been used over the years at the INL Site to test2 reactor systems, fuel and target designs, and overall safety. Other INL Site facilities support
3 reactor operations. These facilities include low-level and high-level radioactive waste processing,
4 storage, and disposal sites; hot cells; analytical laboratories; machine shops; and laundry,
5 railroad, and administrative facilities.
6
7 Land use categories at the INL Site include facility operations, grazing, general open
8 space, and infrastructure (e.g., roads). Much of the INL Site is open space and is not designated
9 for a specific use (DOE 2000). Up to 137,590 ha (340,000 ac) of the TNL Site are leased for

10 livestock grazing, with the grazing permits administered by the BLM. No livestock grazing is
11 allowed within 0.8 km (0.5 mi) of any primary facility boundary and within 3.7 km (2 mi) of any
12 nuclear facility. A 364-ha (900-ac) winter feedlot for sheep used by the U.S. Sheep Experiment
13 Station is located at the intersection of Idaho State Highways 28 and 33 (DOE 2002). Through a
14 Memorandum of Agreement (MOA) with the Western Shoshone-Bannock tribes, tribal members
15 are allowed access to the Middle Butte on the INL Site to perform sacred or religious ceremonies
16 or other educational or cultural activities (DOE 2000).
17
18 Land use at the INL Site is moving toward radioactive and hazardous waste management,
19 environmental restoration and remedial technologies, and technology transfer (DOE 2002).
20
21 Recreational use of the INL Site includes public tours of general facility areas and the
22 EBR-I (a National Historic Landmark) and controlled hunting that is restricted to specific
23 locations. The LNL Site was designated as a NERP in 1975, functioning as a field laboratory that
24 is set aside for ecological research and evaluation of the environmental impacts from nuclear
25 energy development (DOE 2002). About 29,540 ha (74,000 ac) of open space in the north-
26 central portion of the INL Site was designated as the INL Sagebrush Steppe Ecosystem Reserve.
27
28 The GTCC reference location is located within a general open space land use area. The
29 location is primarily sagebrush habitat that is situated near the ATR Complex on the south-
30 central portion of the INL Site (Figure 7.1-1). Land in the ATR Complex is mostly disturbed and
31 is designated for reactor operations. Located within the ATR Complex are the Materials Testing
32 Reactor and Engineering Test Reactor (both shut down), the ATR Complex hot cells, and the
33 ATR itself. There are also numerous support facilities in the area, including storage tanks,
34 maintenance buildings, warehouses, laboratories, and sanitary and radioactive waste treatment
35 facilities. The ATR Complex includes about 15 ha (37 ac) within a security fence, plus several
36 sewage and evaporation ponds located outside the fenced area (DOE 2000).
37
38 About 75% of the lands surrounding the INL Site are public lands administered by the
39 BLM that provide wildlife habitat and are managed for multiple uses, such as mineral and energy
40 production, grazing, and recreation. About 1% is owned by the state of Idaho and is used for the
41 same purposes. The rest of the surrounding lands are privately owned and used for livestock
42 grazing and crop production (DOE 2002). Irrigated farmlands make up about 25% of the land
43 bordering the INL Site. Several small rural communities are scattered around the borders of the
44 INL Site (i.e., Howe, Mud Lake, Atomic City, Butte City, and Arco). Recreational and
45 agricultural uses are expected to increase in the surrounding areas, with agricultural use resulting
46 from the conversion of rangeland to cropland (DOE 2002). Since the LNL Site is remote from
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1 most developed areas, the lands adjacent to it are not likely to experience residential and
2 commercial development, and no new development is planned near the site (DOE 2000).
3
4
5 7.1.9 Transportation
6
7 Major highway access to the region is via Interstate 15, which runs north-south through
8 Idaho Falls, Idaho, roughly parallel to the eastern edge of the site. The eastern edge of the INL
9 Site is located approximately 40 km (25 mi) to the west of Idaho Falls along US 20, which

10 passes through the southern portion of the site and continues on to Arco, Idaho, to the west.
11 Access to the southern boundary of the site is from Blackfoot, Idaho, which is 50 km (31 mi) to
12 the southeast along US 26. State Route (SR) 22 and SR 28, from Dubois and Salmon,
13 respectively, provide access to the northern portion of the INL Site, along with SR 33 from the
14 east, from Rexburg. Approximately 145 km (90 mi) of paved highways are used by the general
15 public on the site (Cahn et al. 2006). Average daily traffic counts in the vicinity of the INL Site
16 are provided in Table 7.1.9-1.
17
18 Rail service is available on-site. About 23 km (14 mi) of Union Pacific Railroad tracks
19 cross the southern portion of the site. A government-owned spur off these tracks passes through
20 the CFA to INTEC (Calm et al. 2006), passing by the ATR Complex on its way to the Naval
21 Reactors Facility.
22
23
24 7.1.10 Cultural Resources
25
26 The INL Site is a science-based, applied engineering laboratory with its roots extending
27 back to World War II. Battelle Energy Alliance maintains the INL Site Cultural Resource
28 Management Office (CRMO) to monitor cultural resource reviews and compliance issues.
29 Cultural resource compliance efforts are guided by a Cultural Resource Management Plan and a
30 programmatic agreement among the DOE Idaho Operations Office (DOE-ID), the Idaho SHIPO,
31 and the ACHP. Compliance activities at the TNL Site include the review of all major
32 undertakings to determine if there could be effects on cultural resources. Compliance with the
33 various cultural resource laws is the ultimate responsibility of DOE-ID, which relies heavily on
34 the TNL CRMO for implementing the cultural resource program at the TNL Site. The DOE-rn
35 and INL CRMO work closely with the Western Shoshone-Bannock tribes. The three groups have
36 entered into an Agreement in Principle (AIP) that allows the Western Shoshone-Bannock to
37 oversee the INL Site environmental programs, transportation safety, and cultural resource
38 management (DOE-ID 2002).
39
40 Cultural resource surveys have identified 2,250 archaeological sites on INL Site property
41 (Braun et al. 2007). They represent 9% of the total land managed by the INL Site. These sites
42 show that people have been using the 1NL Site property for the last 13,000 years. Most sites are
43 located close to water sources. The INL Site property once contained a large, shallow lake,
44 Lake Terreton. When rainfall volumes decreased 13,000 years ago, the lake began to dry up.
45 Remnant wetlands are all that remain of Lake Terreton. Several rivers, including the Big and
46 Little Lost Rivers and Birch Creek, are found on the INL Site property. Because of the soil
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1
2

TABLE 7.1.9-1 Annual Average Daily Traffic (AADT) Counts in the Vicinity of
the LNL Site

Commercial
Location AADTa AADTb

US 26 South of junction with US 20 north of Atomic City 1,100 260

US 20 East of junction with US 26 north of Atomic City 1,900 270

US 20/26 East of US 20/26 junction north of Atomic City 2,200 250
East of junction with SR 22/33 1,500 250

SR 22/3 3 North of junction with US 20/26 620 120
West of Howe 650 120
East of Howe 670 120
West of SR 22/33 split 600 120

SR 22 North of SR 22/3 3 split before SR 28 junction 250 90
North of junction with SR 28 200 60

SR 33 East of SR 22/3 3 split 380 90
West of junction with SR 28 680 90

SR 28/33 East of SR 28/33 split 1,800 120

SR 28 North of split with SR 33 1,200 70
South of SR 22 junction 530 50
North of SR 22 junction 600 50

a Source: ITD (2007a)

b Source: ITD (2007b)

characteristics, much of the water at the INL Site is held underground, rendering it inaccessible
for much of the history of the facility. Only in the last 100 years has technology allowed this
water to be used. No large Native American villages have been found on JNL Site property.
Transient hunting and gathering activities were the primary activities supported by the INL Site
landscape throughout the prehistoric period and into the contact period.

Historic use of the property began in the early 1 800s when trappers came into the area to
collect beaver skins. More frequent use of the land began in 1852 with the establishment of
Goodale's Cutoff in the northern portion of the IN4L Site property. The cutoff began as a northern
extension of the Oregon Trail. By 1860, the route began to be used for moving cattle and sheep
from Oregon and Washington to eastern markets. During the 1860s to 1880, numerous mines
began to open in central Idaho, which led to increased traffic on Goodale's Cutoff and the
creation of numerous other roads and trails through the area. Ranches were established along the
Big Lost River by the 1 880s, here livestock were raised and then transported across what would

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
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1 become the INL Site. Populations began to rise steadily with passage of the Carey Land Act of
2 1894 and the Desert Reclamation Act of 1902.
3
4 By the early 20th century, the town of Powell had been established on TNL Site property
5 near the intersection of the Oregon Shortline Railroad (now the Union Pacific Railroad) and
6 the Big Lost River. The town was located near the current location of the RWMC. Most of the
7 homesteads failed by the 1 920s because of the water use that was occurring upstream of the TNL
8 Site property and were abandoned. Roughly 100 historic archaeological sites from the
9 homesteading era have been recorded on TNL Site property. Numerous others are known but

10 have yet to be recorded.
11
12 Ten main facilities are scattered across the laboratory's land. The first government
13 facility constructed at the INL Site was the Arco Naval Proving Ground, which was built in 1942
14 for the testing of naval ordnance. The facility was expanded in 1949 and renamed the National
15 Reactor Testing Station. The site was renamed several times between 1949 and 2008. Roughly
16 52 reactors were constructed at the TNL Site over the last 57 years. Major reactors constructed
17 at the INL Site include EBR- 1 (Experimental Breeder Reactor 1) and naval propulsion reactors.
18 Throughout much of its existence, the INL Site was linked with Argonne National Laboratory,
19 located in Illinois; that is, the past Argonne-West was a small part surrounded by the laboratory,
20 then called Idaho National Engineering Laboratory. In 2007, the TNL Site became a stand-alone
21 laboratory. The facility is managed and operated by Battelle Energy Alliance for DOE-ID.
22
23 The INL Site was the location for numerous one-of-a-kind test reactors. Many of the
24 early reactors constructed at the INL Site are located in the ATR Complex. Facilities in the
25 ATR Complex include the Materials Testing Reactor built in 1950, the Engineering Test Reactor
26 built in 1957, and the Advanced Test Reactor built in 1967. Each of these reactors represented
27 the pinnacle of reactor design when it was constructed. These reactors, together with the
28 ancillary structures used to support the research (such as the Hot Cell Facility), formed a core
29 research center for the AEC's research on nuclear reactor design and the basic properties of
30 nuclear materials.
31
32
33 7.1.11 Waste Management
34
35 Site management of the waste types generated by the land disposal methods for
36 Alternatives 3 to 5 are discussed in Section 5.3.11. Waste management programs at the IINL Site
37 are operated by the Office of Nuclear Energy.
38
39
40 7.2 ENVIRONMENTAL AND HUMAN HEALTH CONSEQUENCES
41
42 The following sections address the potential environmental and human health
43 consequences for each resource area discussed in Section 7.1.
44
45
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1 7.2.1 Climate and Air Quality
2
3 This section presents potential climate and air quality impacts from the construction and
4 operations of each of the disposal facilities (borehole, trench, and vault) at the INL Site. Noise
5 impacts are discussed in Section 5.3.1.
6
7
8 7.2.1.1 Construction
9

10 During the construction period, emissions of criteria pollutants (e.g., SO2 , NOx, GO,
11 PM 10 , and PM2 .5), VOCs, and the primary greenhouse gas CO 2 would be caused by fugitive
12 dust emissions from earth-moving activities and engine exhaust emissions from heavy equipment
13 and commuter, delivery, and support vehicles. Typically, the potential impacts from exhaust
14 emissions on ambient air quality would be smaller than those from fugitive dust emissions.
15
16 Air emissions of criteria pollutants, VOCs, and CO2 from construction activities are
17 estimated for the peak year when site preparation and construction of the support facility and
18 some disposal cells would take place. Estimates for PM10 and PM2 .5 include diesel particulate
19 emissions. These estimates are provided in Table 7.2.1-1 for each disposal method. Detailed
20 information on emission factors, assumptions, and emission inventories is available in
21 Appendix D. As shown in the table, total peak-year emission rates are estimated to be rather
22 small when compared with emission totals for all five counties encompassing the INL Site
23 (Bingham, Bonneville, Butte, Clark, and Jefferson Counties). Peak-year emissions for all criteria
24 pollutants and VOCs would be the highest for the vault method because it would involve more
25 soil handling (i.e., for the cover system) than the other two methods. Peak-year emissions of all
26 criteria pollutants and VOCs would be the lowest for the trench method, because it would disturb
27 the smallest area among the disposal methods. In terms of their contribution to the emissions
28 total, peak-year emissions of SO 2 from the vault method would be the highest, about 0.41% of
29 the five-county emissions total, while emissions of other criteria pollutants and VOCs would be
30 0.30% or less of the five-county emissions total.
31
32 Background concentration levels for PM 1 0 and annual PM2.5 at the INL Site are below
33 the standards (less than 80%), but those for 24-hour PM2 .5 are about 169% of the standard
34 (Table 7.1.1-3). All construction activities at the IlNL Site would occur at least 11 km (7 mi) from
35 the site boundary and thus would not contribute much to concentrations at the boundary or at the
36 nearest residence. Construction activities would be conducted so as to minimize potential
37 impacts from construction-related emissions on ambient air quality, and construction permits
38 typically require fugitive dust control by established, standard, dust control practices, primarily
39 by watering unpaved roads, disturbed surfaces, and temporary stockpiles.
40
41 Although 03 levels in the area approached the standard (about 93%) (Table 7.1.1-3), the
42 five counties encompassing the IINL Site are currently in attainment for 03 (40 CFR 81.313).
43 Ozone precursor emissions from the proposed facility for all methods would be relatively small,
44 less than 0.29% and 0.0 1% of five-county total NOx and VOC emissions, respectively, and
45 would be much lower than those for the regional air shed in which emitted precursors are
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1 TABLE 7.2.1-1 Peak-Year Emissions of Criteria Pollutants, Volatile Organic
2 Compounds, and Carbon Dioxide from Construction of the Three Land Disposal
3 Facilities at the INL Site

•Total Construction Emissions (tons/yr)
Emissions

Pollutant (tons/yr)a Trench (%) Borehole (%) Vault (%)

S02 784 0.90 (0.11)b 3.0 (0.38) 3.2 (0.41)
N0x 10,540 8.1 (0.08) 26 (0.25) 31 (0.29)
CO 78,038 3.3 (<0.01) 11 (0.01) 11 (0.01)
VOCs 24,619 0.90 (<0.01) 2.7 (0.01) 3.6 (0.01)
PMI0 c 43,964 5.0 (0.01) 13 (0.03) 8.6 (0.02)
PM2 .5

0  7,549 1.5 (0.02) 4.1 (0.05) 3.6 (0.05)
CO2  670 2,200 2,300

Countyd 1.99 x 106 (0.03) (0.11) (0.12)
Idahoe 1.74 x 107 (0.004) (0.013) (0.013)
U.S.0  6.54 x 109 (0.00001) (0.00003) (0.00004)
World0  3.10 x 1010 (0.000002) (0.000007) (0.000007)

aTotal emissions in 2002 for all five counties encompassing the INL Site (Bingham,
Bonneville, Butte, Clark, and Jefferson Counties). See Table 7.1.1-1 for criteria pollutants
and VOCs.

b Numbers in parentheses are percent of total emissions.

c Estimates for GTCC construction include diesel particulate emissions.

d Emission data for the year 2005. Currently, CO2 emissions at county level are not available,

so county-level emissions were estimated from available state total CO2 emissions on the
basis of the population distribution.

0 Annual CO2 emissions in Idaho, the United States, and the world in 2005.

Sources: EIA (2008); EPA (2008b, 2009)
4
5
6 transported and formed into 03. Accordingly, potential impacts of 03 precursor releases from
7 construction on regional ozone would not be of concern.
8
9 The major air quality concern with respect to emissions of CO2 is that it is a greenhouse

10 gas, which traps solar radiation reflected from the earth, keeping it in the atmosphere. The
11 combustion of fossil fuels makes CO2 the most widely emitted greenhouse gas worldwide. CO2
12 concentrations in the atmosphere have continuously increased, from about 280 ppm in
13 preindustrial times to 379 ppm in 2005, a 35% increase, and most of this increase has occurred in
14 the last 100 years (IPCC 2007).
15
16 The climatic impact of CO 2 does not depend on the geographic location of sources
17 because CO2 is stable in the atmosphere and is essentially uniformly mixed; that is, the global
18 total is the important factor with respect to global warming. Therefore, a comparison between
19 U.S. and global emissions and the total emissions from the construction of a disposal facility is
20 useful in understanding whether CO 2 emissions from the site are significant with respect to
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1 global warming. As shown in Table 7.2.1-1, the highest peak-year amount of CO2 emissions
2 from construction would be under 0.12%, 0.0 13%, and 0.00004% of 2005 five-county total,
3 state, and U.S. CO 2 emissions. In 2005, national CO2 emissions were about 21% of worldwide
4 emissions (EIA 2008); emissions from construction would thus be less than 0.00001% ofglobal
5 emissions. Potential impacts on climate change from construction emissions would be small.
6
7 The period over which major land clearing and the construction of surface facilities
8 would occur is assumed to be 3.4 years (see Appendix D). In fact, the disposal units would likely
9 be constructed as the waste would become available for disposal. The construction phase would

10 be extended over more years; thus, emission levels for nonpeak years would be lower than peak-
11 year levels in the table. In addition, construction activities would occur only during daytime
12 hours, when air dispersion is most favorable. Accordingly, potential impacts from construction
13 activities on ambient air quality would be minor and intermittent.
14
15 General conformity applies to federal actions taking place in nonattainment or
16 maintenance areas and is not applicable to the proposed action at the TNL Site because the area is
17 classified as being in attainment for all criteria pollutants (40 CFR 81.3 13).
18
19
20 7.2.1.2 Operations
21
22 Criteria pollutants, VOCs, and CO2 would be released into the atmosphere during
23 operations. These emissions would include fugitive dust emissions from emplacement activities
24 and exhaust emissions from heavy equipment and commuter, delivery, and support vehicles.
25 Estimated annual emissions of criteria pollutants, VOCs, and CO 2 at the facility are presented in
26 Table 7.2.1-2. Detailed information on emission factors, assumptions, and emission inventories
27 is available in Appendix D. Annual emission levels for the trench method would be the highest
28 because of the use of forklifts. The annual emission levels for the borehole method would be the
29 lowest. Compared with annual emissions for counties encompassing the INL Site, the annual
30 emissions of SO2 for the trench and vault methods would be the highest, about 0.42% of the total
31 emissions, while emissions of all the other criteria pollutants and VOCs would be about 0.25%
32 or less.
33
34 It is expected that emission concentration levels from operational activities for PM 10 and
35 PM2.5 (which include diesel particulate emissions) would remain below the standards, except for
36 the 24-hour PM 2 .5 level, which is already above the standard. As discussed in the construction
37 section, established fugitive dust control measures (primarily watering of unpaved roads,
38 disturbed surfaces, and temporary stockpiles) would be implemented to minimize potential
39 impacts on ambient air quality.
40
41 With regard to regional 03, precursor emissions of NOx and VOCs would come from
42 operational activities (about 0.26% and 0.01% of the five-county emission totals, respectively),
43 and it is not anticipated that they would contribute much to regional 03 levels. The highest CO2
44 emissions among the disposal methods would be comparable to the highest construction-related
45 emissions; thus, their potential impacts on climate change would also be small.
46
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1 TABLE 7.2.1-2 Annual Emissions of Criteria Pollutants, Volatile Organic
2 Compounds, and Carbon Dioxide from Operations of the Three Land Disposal
3 Facilities at the INL Site

Total Operation Emissions (tons/yr)
Emissions

Pollutant (tons/yr)a Trench (%) Borehole (%) Vault (%)

SO 2  784 3.3 (0. 4 2)b 1.2 (0.16) 3.3 (0.42)
NOx 10,540 27 (0.26) 10 (0.09) 27 (0.26)
CO 78,038 15 (0.02) 6.7 (0.01) 15 (0.02)
VOCs 24,619 3.1 (0.01) 1.2 (<0.01) 3.1 (0.01)
PMloC 43,964 2.5 (0.01) 0.91 (<0.01) 2.5 (0.01)
PM 2.5c 7,549 2.2 (0.03) 0.81 (0.01) 2.2 (0.03)
CO2  3,200 1,700 3,300

County'1  1.99 x 106 (0.16) (0.09) (0.17)
Idahoe 1.74 x 17(0.018) (0.010) (0.019)
U.S.e 6.54 x 109 (0.00005) (0.00003) (0.00005)
Worlde 3.10 x 1010 (0.00001) (0.00001) (0.00001)

aTotal emissions in 2002 for all five counties encompassing the JNL Site (Bingham,
Bonneville, Butte, Clark, and Jefferson Counties). See Table 7.1.1-1 for criteria pollutants
and VOCs.

b Numbers in parentheses are percent of total emissions.

C Estimates from GTCC operations include diesel particulate emissions.

d Emission data for the year 2005. Currently, CO2 emissions at county level are not
available, so county-level emissions were estimated from available state total CO2
emissions on the basis of population distribution.

e Annual CO 2 emissions in Idaho, the United States, and the world in 2005.

Sources: EIA (2008); EPA (2008b, 2009)
4
5
6 PSD regulations are not applicable to the proposed action because the proposed action is
7 not a major stationary source.
8
9

10 7.2.2 Geology and Soils
11
12 Direct impacts from land disturbance would be proportional to the total area of land
13 disturbed during site preparation activities (e.g., grading and backfilling) and construction of the
14 waste disposal facility and related infrastructure (e.g., roads). Land disturbance would include
15 the surface area covered by each disposal method and the vertical displacement of geologic
16 materials for the borehole and trench disposal methods. The increased potential for soil erosion
17 would be an indirect impact of land disturbance at the construction site. Indirect impacts would
18 also result from the consumption of geologic materials (e.g., aggregate) to construct the facility
19 and new roads. The impact analysis also considers whether the proposed action would preclude
20 the future extraction and use of mineral materials or energy resources.
21
22
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1 7.2.2.1 Construction
2
3 Land surface area disturbance impacts would be a function of the disposal method
4 implemented at the site (Table 5.1-1). Of the three land disposal methods, the borehole facility
5 layout would result in the greatest impact in terms of land area disturbed (44 ha or 110 ac). It
6 also would result in the greatest disturbance with depth (40 m or 130 ft), with boreholes
7 completed in an alternating sequence of unconsolidated sediment and basalt (with the first basalt
8 layer encountered at depths of 13 to 17 m [43 to 57 ft]). A trench might also penetrate the upper
9 basalt layer.

10
11 Geologic and soil material requirements are provided in Table 5.3.2-1. Of the three
12 disposal methods, the vault facility would require the most material since it would involve the
13 installation of interim and final cover systems. This material would be considered permanently
14 lost. However, none of the three disposal methods are expected to result in adverse impacts on
15 geologic and soil resources at the INL Site, since these resources are in abundant supply at the
16 site and in the surrounding area.
17
18 No significant changes in surface topography or natural drainages are anticipated in the
19 construction area. However, the disturbance of soil during the construction phase would increase
20 the potential for erosion in the immediate vicinity. This potential would be greatly reduced,
21 however, by the low precipitation rates at the IINL Site. Mitigation measures also would be
22 implemented to avoid or minimize the risk of erosion.
23
24 The GTCC LLRW and GTCC-like waste disposal facility would be sited, designed, and
25 constructed to meet existing site design criteria (including safeguards to avoid or minimize the
26 risks associated with seismic and volcanic hazards). Although ground shaking has been reported
27 at the TNL Site, the ESRP on which the INL Site is situated is a region of relatively low
28 seismicity. The annual probability of a volcanic event (basaltic eruption) is considered low; the
29 risk of silicic volcanism is negligible. The potential for other hazards (e.g., subsidence,
30 liquefaction) is also considered to be low.
31
32
33 7.2.2.2 Operations
34
35 The disturbance of soil and the increased potential for soil erosion would continue
36 throughout the operations phase as waste would be delivered to the site for disposal over time.
37 The potential for soil erosion would be greatly reduced by the low precipitation rates at the TNL
38 Site. Mitigation measures also would be implemented to avoid or minimize the risk of erosion.
39
40 Impacts related to the extraction and use of valuable geologic materials would be low,
41 since only the area within the facility itself would be unavailable for mining, and the potential for
42 oil production and geothermal energy development at the site is considered to be low.
43
44
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Final GTCCEIS 7. Idaho National Laboratory Site (Alternatives 3, 4, and 5)

1 7.2.3 Water Resources
2
3 Direct and indirect impacts on water resources could occur as a result of water use at the
4 proposed GTCC LLRW and GTCC-like waste disposal facility during construction and
5 operations. Table 5.3.3-1 provides an estimate of the water consumption and discharge volumes
6 for the three land disposal methods; Tables 5.3.3-2 and 5.3.3-3 summarize the water use impacts
7 (in terms of change in annual water use) to water resources from construction and normal
8 operations, respectively. A discussion of potential impacts during each project phase is presented
9 in the following sections. In addition, contamination due to potential leaching of radionuclides

10 into groundwater from the waste inventory could occur, depending on the post-closure
11 performance of the land disposal facilities discussed in Section 7.2.4.2.
12
13
14 7.2.3.1 Construction
15
16 Of the three land disposal methods considered for the INL Site, construction of a vault
17 facility would have the highest water requirement (Table 5.3.3-1).Water demands for
18 construction at the INL Site would be met by using groundwater from on-site wells completed in
19 the Snake River Plain aquifer. No surface water would be used at the site during construction. As
20 a result, no direct impacts on surface water resources are expected. The potential for indirect
21 surface water impacts on the Big Lost River (to the south of the GTCC reference location)
22 related to soil erosion, contaminated runoff, and sedimentation would be reduced by
23 implementing good industry practices and mitigation measures. The GTCC reference location at
24 the TNL Site is not located within the 1 00-yr floodplain.
25
26 Currently, the INL Site uses about 4.2 billion L/yr (1.1 billion gal/yr) of groundwater,
27 about 10% of its Federal Reserved Water Right of 43.1 billion L/yr (11.4 billion gal/yr).
28 Construction of the proposed GTCC LLRW and GTCC-like waste disposal facility would
29 increase the annual water use at the INL Site by a maximum of about 0.08% (vault method) over
30 the 20-year period that construction would occur. This increase would be well within the JNL
31 Site's water right. Because withdrawals of groundwater would be relatively small, they would
32 not significantly lower the water table or change the direction of groundwater flow at the INL
33 Site. As a result, impacts due to groundwater withdrawals are expected to be small.
34
35 Construction activities could potentially change the infiltration rate at the site of the
36 proposed GTCC LLRW and GTCC-Iike waste disposal facility, first by increasing the rate as
37 ground would be disturbed in the initial stages of construction and then later by decreasing the
38 rate as impermeable materials (e.g., the clay material and geotextile membrane assumed for the
39 cover or cap for the land disposal facility designs) would cover the surface. These changes are
40 expected to be negligible since the area of land associated with the proposed GTCC LLRW and
41 GTCC-like waste disposal facility (up to 44 ha [110 ac], depending on the disposal method) is
42 small relative to the TNL Site.
43
44 Disposal of waste (including sanitary waste) generated during construction of the land
45 disposal facilities would have a negligible impact on the quality of water resources at the INL
46 Site (see Sections 5.3.11 and 7.2.11).
47
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1 The potential for indirect surface water or groundwater impacts related to spills at the
2 surface would be reduced by implementing good industry practices and mitigation measures.
3
4
5 7.2.3.2 Operations
6
7 Of the three land disposal methods considered for the INL Site, operation of a vault or
8 trench facility would have the highest water requirement (Table 5.3.3-1).Water demands for
9 operations at the INL Site would be met by using groundwater from on-site wells completed in

10 the Snake River Plain aquifer. No surface water would be used at the site during operations. As a
11 result, no direct impacts on surface water resources are expected. The potential for indirect
12 surface water impacts related to soil erosion, contaminated runoff, and sedimentation would be
13 reduced by implementing good industry practices and mitigation measures.
14
15 Operations of the proposed GTCC LLRW and GTCC-like waste disposal facility would
16 increase the annual water use at the 1NL Site by a maximum of about 0.13 % (vault or trench
17 method). This increase would be well within the 1NL Site's water right. Because withdrawals of
18 groundwater would be relatively small, they would not significantly lower the water table or
19 change the direction of groundwater flow at the TNL Site. As a result, impacts due to
20 groundwater withdrawals are expected to be small.
21
22 Disposal of wastes (including sanitary waste) generated during operations of the land
23 disposal facilities would have a negligible impact on the quality of water resources at the INL
24 Site (see Sections 5.3.11 and 7.2.11).
25
26 The potential for indirect surface water or groundwater impacts related to spills at the
27 surface would be reduced by implementing good industry practices and mitigation measures.
28
29
30 7.2.4 Human Health
31
32 Potential impacts on members of the general public and the involved workers from the
33 construction and operations of the waste disposal facilities are expected to be comparable for all
34 of the sites evaluated in this EIS for the three land disposal methods, and these impacts are
35 described in Section 5.3.4. The following sections discuss the impacts from hypothetical facility
36 accidents associated with waste handling activities and the impacts during the long-term post-
37 closure phase. They address impacts on members of the general public who might be affected by
38 these waste disposal activities at the TNL Site GTCC reference location, since these impacts
39 would be site dependent.
40
41
42 7.2.4.1 Facility Accidents
43
44 Data on the estimated human health impacts from hypothetical accidents at a GTCC
45 land waste disposal facility located on the INL Site are provided in Table 7.2.4-1. A description
46 of the accident scenarios is provided in Section 5.3.4.2.1 and Appendix C. A reasonable range
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1 of accidents that considered both operational events and natural causes was analyzed. The
2 impacts presented for each accident scenario are for the sector with the highest impacts and
3 with no protective measures assumed; thus, they are the maximum impacts expected from such
4 an accident.
5
6 The collective population dose includes exposure from inhalation of airborne radioactive
7 material, external exposure from radioactive material deposited on the ground, and ingestion of
8 contaminated crops. The exposure period is considered to last for 1 year immediately following
9 the accidental release. It is recognized that interdiction of food crops would likely occur if a

10 significant release did occur, but many stakeholders are interested in what could happen without
11 interdiction. For the accidents involving CH waste (Accidents 1-9, 11, 12), the ingestion dose
12 made up about 20% of the collective population dose shown in Table 7.2.4-1. External exposure
13 was found to be negligible in all cases. All exposures were dominated by the inhalation dose
14 from the passing plume of airborne radioactive material downwind of the hypothetical accident
15 immediately following release.
16
17 The highest estimated impact on the general public, 13 person-rem, would be from a
18 hypothetical release from an SWB caused by a fire in the WI{B (Accident 9). Such a dose is not
19 expected to lead to any additional LCFs in the population. This dose would be to the
20 65,300 people living to the east of the facility, resulting in an average dose of about 0.0002 rem
21 per person. Because this dose would be from internal intake (primarily inhalation, with some
22 ingestion) and because the DCFs used in this analysis are for a 50-year CEDE, this dose would
23 be accumulated over the course of 50 years.
24
25 The dose to an individual (expected to be a noninvolved worker because there would be
26 no public access within 100 m [330 ft] of the GTCC reference location) includes exposure from
27 inhalation of airborne radioactive material and 2 hours of exposure to radioactive material
28 deposited on the ground. As shown in Table 7.2.4-1, the highest estimated dose to an individual,
29 11 rem, is for Accident 9 from inhalation exposure immediately after the postulated release. This
30 estimated dose is for a hypothetical individual located 100 m (330 ft) to the west-northwest of
31 the accident location. As discussed above, the estimated dose of 11 remn would be accumulated
32 over a 50-year period after intake. Thus, it is not expected to result in acute radiation syndrome.
33 A maximum annual dose of about 5% of the total dose would occur in the first year. The
34 increased lifetime probability of a fatal cancer for this individual is approximately 0.7% on the
35 basis of a total dose of 11 rem.
36
37
38 7.2.4.2 Post-Closure
39
40 The potential radiation dose from airborne releases of radionuclides to the off-site
41 members of the public after the closure of a waste disposal facility would be small. RESRAD-
42 OFFSITE calculation results indicate that there would be no measurable exposure from this
43 pathway for the borehole method. Small radiation exposures are estimated for the trench and
44 vault methods. The potential inhalation dose at a distance of 100 m (330 ft) from the disposal
45 facility is estimated to be less than 1.8 mnrem/yr for trench disposal and 0.52 mrem/yr for vault
46
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TABLE 7.2.4-1 Estimated Radiological Human Health Impacts from Hypothetical Facility Accidents at the INL Sitea

Off-Site Public Individualb

Accident Collective Dose Latent Cancer Likelihood
Number Accident Scenario (person-remn) Fatalitiesc Dose (remn) of LCFb

1 Single drum drops, lid failure in Waste Handing Building 0.00028 <0.0001 0.00025 <0.000 1
2 Single SWB drops, lid failure in Waste Handing Building 0.00063 <0.000 1 0.00055 <0.000 1
3 Three drums drop, puncture, lid failure in Waste Handling Building 0.0005 <0.0001 0.00045 <0.0001
4 Two SWBs drop, puncture, lid failure in Waste Handling Building 0.00088 <0.0001 0.00077 <0.0001
5 Single drum drops, lid failure outside 0.28 0.0002 0.25 0.000 1
6 Single SWB3 drops, lid failure outside 0.63 0.0004 0.55 0.0003
7 Three drums drop, puncture, lid failure outside 0.5 0.0003 0.45 0.0003
8 Two SWiBs drop, puncture, lid failure outside 0.88 0.0005 0.77 0.0005
9 Fire inside the Waste Handling Building, one SWB assumed to be affected 13 0.008 11 0.007
10 Single RH waste canister breach <0.000 1 <0.000 1 <0.000 1 <0.0001
11 Earthquake affects 18 pallets, each with four CH drums 7.9 0.005 7.1 0.004
12 Tornado, missile hits one SWB, contents released 2.5 0.001 2.2 0.001

a CH = contact-handled, RH =remote-handled, LCF =latent cancer fatality, SWB = standard waste box.

b The individual receptor is assumed to be 100 m (330 ft) downwind from the release point. This individual is expected to be a noninvolved worker because
there would be no public access within 100 m (330 ft) of the GTCC reference location.

e LCFs are calculated by multiplying the dose by the health risk conversion factor of 0.0006 fatal cancer per person-remn (see Section 5.2.4.3). Values are
rounded to one significant figure.
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1 disposal. The potential radiation exposures would be caused mainly by inhalation of radon gas
2 and its short-lived progeny.
3
4 The use of boreholes would provide better protection against potential exposures from
5 airborne releases of radionuclides because of the greater depth of cover material involved. The
6 top of the waste placement zone for the boreholes would be 30 m (100 ft) bgs, and this depth of
7 overlying soil would inhibit the diffusion of radon gas, CO2 gas (containing C-14), and tritium
8 (H1-3) water vapor to the atmosphere above the disposal area. However, because the distance to
9 the groundwater table would be closer under the borehole method than under the trench and vault

10 methods, radionuclides that leached out from wastes in the boreholes would reach the
11 groundwater table in a shorter time than would radionuclides that leached out from a trench or
12 vault disposal facility. On the other hand, the footprint of a borehole disposal facility would be
13 greater than that of a vault or trench disposal facility; as a result, the distance radionuclides need
14 to travel, after arriving at the groundwater table, to reach an off-site well (assumed to be located
15 at 100 m [330 fi] from the edge of the disposal facility in the analysis) would be greater for the
16 borehole method than for the vault/trench method. This greater distance would result in greater
17 dilution in the well water concentrations and consequently would reduce potential radiation
18 doses associated with the use of well water.
19
20 Within 300 years after leaching of radionuclides in the waste materials started, C-14,
21 Tc-99, and 1-129 could reach the groundwater table and a well installed by a hypothetical
22 resident farmer located at a distance of 100 m (330 ft) from the downgradient edge of the
23 disposal facility, regardless of the disposal methods used. All three of these radionuclides are
24 highly soluble in water, a quality that could lead to potentially significant groundwater
25 concentrations and subsequently to a measurable radiation dose to the resident farmer. For the
26 trench and vault disposal methods, the time required for all other radionuclides to reach the well
27 location would be greater than 10,000 years, although the resulting radiation dose would be
28 greater than that from C-14, Tc-99, and 1-129. For the borehole disposal method, uranium
29 isotopes would make a breakthrough to the groundwater table right before 10,000 years - about
30 9,200 years as shown in Figures 7.2.4-1 and 7.2.4-2. This breakthrough would result in a slightly
31 greater dose than that from C-14, Tc-99, and 1-129, so uranium isotopes would become the
32 dominating radionuclides for the peak radiation dose occurring within 10,000 years for the
33 borehole method.
34
35 Tables 7.2.4-2 and 7.2.4-3 present the peak annual doses and LCF risks, respectively, to
36 the hypothetical resident farmer (from use of potentially contaminated groundwater within the
37 first 10,000 years after closure of the disposal facility) when the disposal of the entire GTCC
38 LLRW and GTCC-like waste inventory by using the land disposal methods evaluated is
39 considered. In these tables, the doses contributed by each waste type (i.e., dose for each waste
40 type at the time or year when the peak dose for the entire inventory is observed) to the peak dose
41 reported are also tabulated. The doses presented from the various waste types do not necessarily
42 represent the peak dose and LCF risk of the waste type itself when it is considered on its own.
43
44 The peak annual dose associated with the use of contaminated groundwater from disposal
45 of the entire GTCC LLRW and GTCC-like waste inventory at the IN\L Site was calculated to be
46 820 mrem/yr for the borehole method, 2,300 mrem/yr for the vault method, and 2,100 mirem/yr
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1i TABLE 7.2.4-2 Estimated Peak Annual Doses (in mremlyr) from the Use of Contaminated Groundwater within 10,000 Years of
2 Disposal at the GTCC Reference Location at the INL Sitea

GTCC LLRW GTCC-Like Waste

Peak Annual
Disposal Technology! Activated Sealed Other Waste Other Waste Activated Sealed Other Waste Other Waste Dose for Entire

Waste Group Metals Sources - CH - RH Metals Sources - CH - RH Inventory

Borehole 8 2 0 s
Group 1 stored 2.6 -0.0 0.45 0.21 0.0 48 17
Group 1 projected 39 32 -0.013 0.52 0.0 8.4 580
Group 2 projected 21 0.0 5.6 24 -- 17 26

Vault 230
Group 1 stored 1.5 -0.0 2.3 0.0 0.0 0.59 2,200
Group 1 projected 24 0.0 -0.069 0.0 0.0 0.22 6.4
Group 2projected 12 0.0 1.4 86 -- 0.33 12

Trench 210
Group 1 stored 1.7 -0.0 2.0 0.0 0.0 0.65 1,900
Group 1 projected 28 0.0 -0.0 0.0 0.0 0.24 5.7
Group 2projected 14 0.0 1.5 77 -- 0.37 11

a These annual doses are associated with the use of contaminated groundwater by a hypothetical resident farmer located 100 m (330 ft) from the edge of the disposal
facility. All values are given to two significant figures, and a hyphen means there is no inventory for that waste type. The values given in this table represent the annual
doses to the hypothetical resident farmer at the time of peak annual dose for the entire GTCC LLRW and GTCC-like waste inventory. These contributions do not
represent the maximum doses that could result from each of these waste types separately. Because of the different radionuclide mixes and activities contained in the
different waste types, the maximum doses that could result from each waste type individually generally occur at different times than the peak annual dose from the entire
inventory. The peak annual doses that could result from each of the waste types are presented in Tables E-22 through E-25 in Appendix E.

b The times for the peak annual doses of 820 mrem/yr for boreholes, 2,300 mrem/yr for vaults, and 2,100 mrem/yr for trenches were calculated to be about 9,200 years,
220 years, and 190 years, respectively, for disposal of the entire GTCC LLRW and GTCC-like waste inventory. These times represent the time after failure of the cover
and engineered barriers (which is assumed to begin 500 years after closure of the disposal facility). The values reported for the other entries in this table represent the
annual doses for the specific waste types at the time of these peak doses. The primary contributor to the dose in all cases is GTCC-like Other Waste - RH. For borehole
disposal, the primary radionuclides causing the dose would be uranium isotopes; and C-14, Tc-99, and 1-129 would be the primary radionuclides causing this dose for the
vault and trench disposal methods.
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1 TABLE 7.2.4-3 Estimated Peak Annual LCF Risks from the Use of Contaminated Groundwater within 10,000 Years of Disposal
2 at the GTCC Reference Location at the LNL Sitea

GTCC LLRW GTCC-Like Waste Peak
Annual

LCF Risk
Disposal Technology! Activated Sealed Other Waste Other Waste Activated Sealed Other Waste Other Waste for Entire

Waste Group Metals Sources - CH - RH Metals Sources - CH - RH- Inventory

Borehole 5E-04b
Group 1 stored 2E-06 -0E+00 3E-07 1E-07 0E+00 3E-05 1E-05
Group 1 projected 2E-05 2E-05 -8E-09 -- 5E-06 3E-04
Group 2 projected 1E-05 0E+00 3E-06 1E-05 0E+00 0E+00 1E-05 2E-05

Vault 1E-03b
Group 1 stored 9E-07 -0E+00 1E-06 0E+00 0E+00 4E-07 1E-03
Group 1 projected 1E-05 0E+00 4E-08 0E+00 0E+00 1E-07 4E-06
Group 2 projected 7E-06 0E+00 8E-07 5E-05 - 2E-07 7E-06

Trench 1E-03b
Group 1 stored 1E-06 -0E+00 1E-06 0E+00 0E+00 4E-07 1E-03
Group 1 projected 2E-05 0E+00 0 E+00 0E+00 0E+00 1E-07 3E-06
Group 2 projected 8E-06 0E+00 9E-07 5E-05 -- 2E-07 6E-06

aThese annual LCF risks are associated with the use of contaminated groundwater by a hypothetical resident fanner located 100 m (330 ft) from the edge
of the disposal facility. All values are given to one significant figure, and a hyphen means there is no inventory for that waste type. The values given in this table
represent the annual LCF risks to the hypothetical resident farmer at the time of peak annual LCF risk for the entire GTCC LLRW and GTCC-like waste
inventory. These contributions do not represent the maximum LCF risks that could result from each of these waste types separately. Because of the different
radionuclide mixes and activities contained in the different waste types, the maximum LCF risks that could result from each waste type individually generally
occur at different times than the peak annual LCF risk from the entire inventory.

b The times for the peak annual LCF risks of 5E-04 for boreholes, 1E-03 for vaults, and 1E-03 for trenches were calculated to be about 9,200 years, 220 years,

and 190 years, respectively, for disposal of the entire GTCC LLRW and GTCC-like waste inventory. These times represent the time after failure of the cover
and engineered barriers (which is assumed to begin 500 years after closure of the disposal facility). The values reported for the other entries in this table
represent the annual LCF risks for the specific waste types at the time of peak LCF risks. The primary contributor to the LCF risk in all cases is GTCC-like
Other Waste - RH. For borehole disposal, the primary radionuclides causing the risk would be uranium isotopes; and C-14, Tc-99, and 1-129 would be the
primary radionuclides causing this risk for the vault and trench disposal methods.
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1 for the trench method. Although radionuclides would reach the groundwater table sooner under
2. the borehole method, the peak annual dose within 10,000 years would occur later than it would
3 under the other two disposal methods because of uranium isotopes from the disposal facility that
4 would reach the groundwater table near the end of the 10,000-year time frame, as discussed
5 previously. The uranium isotopes would produce a radiation dose to the hypothetical resident
6 farmer that would be slightly higher than the dose resulting from the C-14, Tc-99, and 1-129 that
7 would reach the groundwater table sooner under the borehole disposal method. Calculations
8 indicate that the uranium isotopes would not reach the groundwater table within 10,000 years
9 under the trench and vault disposal methods.

10
11 For borehole disposal, it is estimated that the peak annual dose and LCF risks would
12 occur about 9,200 years after disposal (contributed more by the later-arriving uranium isotopes
13 than the mobile isotopes of C-14, Tc-99, and 1-129), and calculations indicate that the peak
14 annual dose and LCF risks would occur 220 years after disposal for the vault method and
15 190 years after disposal for the trench method (contributed by the mobile isotopes of C-14,
16 Tc-99, and 1-129). These times represent the time after failure of the engineered barriers
17 (including the cover), which is assumed to begin 500 years after closure of the disposal facility.
18 The GTCC-like Other Waste - RH would be the primary contributor to the dose in all cases.
19
20 Tables E-22 through E-25 in Appendix B present peak doses for each waste type when
21 considered on its own. Because these peak doses generally occur at different times, the results
22 should not be summed to obtain total doses for comparison with those presented in Table 7.2.4-2
23 (although for some cases, these sums might be close to those presented in the site-specific
24 chapters).
25
26 Figure 7.2.4-1 is a temporal plot of the radiation doses associated with the use of
27 contaminated groundwater for a period extending to 10,000 years, and Figure 7.2.4-2 shows
28 these results to 100,000 years for the three land disposal methods. Note that the time scale is
29 logarithmic in Figure 7.2.4-1 and linear in Figure 7.2.4-2. A logarithmic time scale was used in
30 the first figure to better illustrate the projected radiation doses to a hypothetical resident farmer
31 in the first 1,000 years.
32
33 Although C-14, Tc-99, and 1-129 would result in measurable radiation doses in the first
34 10,000 years, the inventory of these radionuclides in the disposal areas would be depleted rather
35 quickly. Under the three land disposal options, various isotopes of uranium as well as Np-237
36 and Am-241 would reach the groundwater table after about 9,000 to 16,000 years and contribute
37 to radiation exposures. At that time, the radiation doses from these radionuclides could greatly
38 exceed those from C-14, Tc-99, and 1-129, and the magnitude of the calculated annual doses to
39 the hypothetical resident farmer would be comparable to those that are predicted to occur in the
40 first 10,000 years. However, there is a high degree of uncertainty associated with results like
41 these, which are for such a long time of analysis.
42
43 The results given here are assumed to be conservative because the location selected for
44 the residential exposure was 100 m (330 ft) from the edge of the disposal facility. Use of a longer
45 distance, which might be more realistic for the sites being evaluated, would significantly lower

7-54 
January 2016

7-54 January 2016



Final GTCC EIS Fina GTC EIS7: Idaho National Laboratory Site (Alternatives 3, 4, and 5)

E

(0

0r

110 10O0 1000
Time (years)

10000

MPA08I 00
I

2
3
4
5
6
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1 these estimated doses (i.e., by as much as 70%). A sensitivity analysis performed to determine
2 the effect of a distance longer than 100 m (330 ft) is presented in Appendix E.
3
4 These analyses assume that engineering controls would be effective for 500 years
5 following closure of the disposal facility. This means that essentially no infiltrating water would
6 reach the wastes from the top of the disposal units during the first 500 years. It is assumed that
7 after 500 years, the engineered barriers would begin to degrade, allowing infiltrating water to
8 come in contact with the disposed-of wastes. For purposes of analysis in the EIS, it is assumed
9 that the amount of infiltrating water that would contact the wastes would be 20% of the site-

10 specific natural infiltration rate for the area, and that the water infiltration rate around and
11 beneath the disposal facilities would be 100% of the natural rate for the area. This approach is
12 conservative because it is expected that the engineered systems (including the disposal facility
13 cover) would last significantly longer than 500 years, even in the absence of active maintenance
14 measures.
15
16 It is assumed that the Other Waste would be stabilized with grout or other material and
17 that this stabilizing agent would be effective for 500 years. Consistent with the assumptions used
18 for engineering controls, no credit was taken for the effectiveness of this stabilizing agent after
19 500 years in this analysis. That is, any water that would contact the wastes after 500 years would
20 be able to leach radioactive constituents from the disposed-of materials. These radionuclides
21 could then move with the percolating groundwater to the underlying groundwater system. This
22 assumption is conservative because grout or other stabilizing materials could retain their integrity
23 for longer than 500 years.
24
25 Sensitivity analyses performed relative to these assumptions indicate that if a higher
26 infiltration rate to the top of the disposal facilities was assumed, the doses would increase in a
27 linear manner from those presented. Conversely, the doses would decrease in a linear manner
28 with lower infiltration rates. This finding indicates that there is a need to ensure a good cover
29 over the closed disposal units. Also, the doses would be lower if the grout was assumed to last
30 for a longer time. Because of the long-lived nature of the radionuclides associated with the
31 GTCC LLRW and GTCC-like waste, any stabilization effort (such as grouting) would have to be
32 effective for longer than 5,000 years in order to substantially reduce doses that could result from
33 potential future leaching of the disposed-of waste (particularly that from GTCC-like Other
34 Waste - RH).
35
36 The radiation doses presented in the post-closure assessment in this EIS are intended to
37 be used for comparing the performance of each of the land disposal methods at each site
38 evaluated. The results indicate that the use of robust engineering designs and redundant measures
39 (e.g., types and thicknesses of covers and long-lasting grout) in the disposal facility could delay
40 the potential release of radionuclides and could reduce the release to low levels, thereby
41 minimizing the potential groundwater contamination and associated human health impacts in the
42 future. DOE has considered the potential doses to the hypothetical resident farmer as well as
43 other factors discussed in Section 2.9 in identifying the preferred alternative presented in
44 Section 2.10.
45
46
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1 7.2.5 Ecology
2
3 It is expected that the initial loss of sagebrush habitat would not create a long-term
4 reduction in the local or regional ecological diversity. After closure of the waste disposal facility,
5 the cover would initially become vegetated with annual and perennial grasses and forbs.
6 Reestablishment of mature sagebrush stands would be difficult because of the arid climate and
7 could take a minimum of 10 to 20 years (Poston and Sackschewsky 2007). As appropriate,
8 regionally native plants would be used to landscape the disposal site in accordance with
9 "Guidance for Presidential Memorandum on Environmentally and Economically Beneficial

10 Landscape Practices on Federal Landscape Grounds" (EPA 1995). An aggressive revegetation
11 program would be necessary so that normative cheatgrass (Bromus tectorum) and halogeton
12 (Halogeton glomeratus) would not become established. These species are quick to colonize
13 disturbed sites and are difficult to eradicate because they produce large amounts of seeds yearly
14 that remain viable for long periods of time (Blew et al. 2006).
15
16 Because wetlands do not occur within the area of the ATR Complex (DOE 2005),
17 impacts on LNL Site wetlands from construction, operations, and post-closure of the waste
18 disposal facility would not occur. Wetland plants could develop along the borders of the waste
19 facility retention pond, and depending on the slope of the pond margins and amount and length
20 of time that the pond would retain water, the shoreline areas of the pond might function in a
21 manner similar to that of a natural emergent wetland.
22
23 At the GTCC reference location, species such as pygmy rabbit, greater sage-grouse, sage
24 thrasher, loggerhead shriike, sage sparrow, and Brewer's sparrow, which depend on sagebrush,
25 would be replaced by species that thrive in grasslands, such as mountain cottontail, western
26 meadowlark, homed lark, grasshopper sparrow, and vesper sparrow (Vilord et al. 2005;
27 Blew et al. 2006).
28
29 Because no natural aquatic habitats occur within the immediate vicinity of the GTCC
30 reference location, impacts on aquatic biota are not expected. DOE would use appropriate
31 erosion control measures to minimize off-site movement of soil. It is expected that the waste
32 disposal facility retention pond would not become a highly productive aquatic habitat. However,
33 depending on the amount of water and length of time that water would be retained within the
34 pond, aquatic invertebrates could become established within it. Waterfowl, shorebirds, and other
35 birds might also make use of the retention pond, as would mammal species that might enter the
36 site.
37
38 No federally or state-listed or special-status species have been reported from the vicinity
39 of the ATR Complex (DOE 2005). However, several species that inhabit sagebrush habitats
40 (e.g., greater sage-grouse and pygmy rabbit) could be affected by the habitat loss that would
41 result from construction of a waste disposal facility. Since only a small proportion of the
42 sagebrush habitat on the INL Site would be affected by the waste disposal facility, it is not
43 expected that it would have a population-level impact on these species.
44
45 Among the goals of the waste management mission at the INL Site is to design,
46 construct, operate, and maintain disposal facilities in a manner that protects the environment and
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1 complies with regulations (DOE 2002). Therefore, impacts on ecological resources that could
2 result from the disposal facility for GTCC LLRW and GTCC-like waste would be minimized
3 and mitigated.
4
5
6 7.2.6 Socioeconomics
7
8
9 7.2.6.1 Construction

10
11 The potential socioeconomic impacts from constructing a GTCC LLRW and GTCC-like
12 waste disposal facility and support buildings at the 1NL Site would be relatively small for all
13 disposal methods. Construction activities would create direct employment for 62 people (trench
14 method) to 145 people (vault method) in the peak construction year and an additional 70 indirect
15 jobs (trench method) to 184 indirect jobs (borehole method) in the ROL (Table 7.2.6-1).
16 Construction activities would increase the annual average employment growth rate by less than
17 0.1 of a percentage point over the duration of construction. A GTCC facility would produce
18 between $4.6 million in income (trench method) and $12.1 million in income (vault method) in
19 the peak year of construction.
20
21 In the peak year of construction, between 27 people (trench method) and 64 people
22 (vault method) would in-migrate to the ROI (Table 7.2.6-1) as a result of employment on-site.
23 hn-migration would have only a marginal effect on population growth and would require no more
24 than 2% of vacant rental housing in the peak year. No significant impact on public finances
25 would occur as a result of in-migration, and no more than one new local public service employee
26 would be required to maintain existing levels of service in the various local public service
27 jurisdictions in the ROI. In addition, on-site employee commuting patterns would have a small to
28 moderate impact on levels of service in the local transportation network surrounding the site.
29
30
31 7.2.6.2 Operations
32
33 The potential socioeconomic impacts from operating a GTCC LLRW and GTCC-like
34 waste disposal facility would be small for all disposal methods. Operational activities would
35 create 38 direct jobs (borehole method) to 51 direct jobs (vault method) annually and an
36 additional 42 indirect jobs (borehole method) to 50 indirect jobs (vault method) in the ROL
37 (Table 7.2.6-1). A GTCC facility would also produce between $3.9 million in income (borehole
38 method) and $4.9 million in income (vault method) annually during operations.
39
40 Two people would move to the area at the beginning of operations (Table 7.2.6-1).
41 In-migration would have only a marginal effect on population growth and would require less
42 than 1% of vacant owner-occupied housing during facility operations. No significant impact on
43 public finances would occur as a result of in-migration, and no new local public service
44 employees would be required to maintain existing levels of service in the various local public
45 service jurisdictions in the ROI. In addition, on-site employee commuting patterns would have a
46 small impact on levels of service in the local transportation network surrounding the site.
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TABLE 7.2.6-1 Effects of GTCC LLRW and GTCC-Like Waste Disposal Facility Construction and Operations on Socioeconomics
at the ROT for the INL Sitea

Trench Borehole Vault

Impact Category Construction Operation Construction Operation Construction Operation

Employment (number of jobs)
Direct 62 48 72 38 145 51
Indirect 70 48 197 42 184 50
Total 132 96 269 80 329 101

Income ($ in millions)
Direct 2.4 3.2 3.3 2.6 6.3 3.4
Indirect 2.2 1.5 5.5 1.3 5.8 1.5
Total 4.6 4.7 8.8 3.9 12.1 4.9

Population (number of new residents) 27 2 32 2 642

Housing (number of units required) 14 1 16 1 321

Public finances (% impact on expenditures)
Cities and countiesb <1 <1 <1 <1 <1 <1
SchoolsC <1 <1 <1 <1 <1 <1

Public service employment (number of new employees)
Local government employeesd 0 0 0 0 1 0
Teachers 0 0 0 0 1 0

Traffic (impact on current levels of service) Small Small Small Small Moderate Small

a Impacts shown are for waste facility and support buildings in the peak year of construction and the first year of operations.

b Includes impacts that would occur in the cities of Arimo, Chubbock, Downey, Inkom, Lava Hot Springs, McCammon, Pocatello, Aberdeen, Basalt,
Blackfoot, Firth, Shelley, Ammon, Idaho Falls, Iona, Irwin, Swan Valley, Ucon, Lewisville, Menan, Rigby, Ririe, and Roberts and in the counties of
Bannock, Bingham, Bonneville, and Jefferson.

C Includes impacts that would occur in the school districts of Marsh Valley, Pocatello, Aberdeen, Blackfoot, Firth, Shelley, Snake River, Idaho Falls,
Bonneville, Swan Valley, Jefferson County, Rifle, and West Jefferson.

d Includes police officers, paid firefighters, and general government employees.
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1 7.2.7 Environmental Justice
2
3
4 7.2.7.1 Construction
5
6 No radiological risks and only very low chemical exposure and risk are expected during
7 construction of the trench, borehole, or vault facility. Chemical exposure during construction
8 would be limited to airborne toxic air pollutants at less than standard levels and would not result
9 in any adverse health impacts. Because the health impacts of each facility on the general

10 population within the 80-km (50-mi) assessment area during construction would be negligible,
11 impacts from construction of each facility on the minority and low-income population would not
12 be significant.
13
14
15 7.2.7.2 Operations
16
17 Because incoming waste containers would only be consolidated for placement in trench,
18 borehole, and vault facilities with no repackaging necessary, there would be no radiological
19 impacts on the general public during normal operations, and no adverse health effects on the
20 general population. Because the health impacts of routine operations on the general public would
21 be negligible, it is expected that there would be no disproportionately high and adverse impact on
22 minority and low-income population groups within the 80-km (50-mi) assessment area.
23 Subsequent NEPA review to support any GTCC implementation would consider any unique
24 exposure pathways (such as subsistence fish, vegetation, or wildlife consumption or well water
25 use) to determine any additional potential health and environmental impacts.
26
27
28 7.2.7.3 Accidents
29
30 An accidental radiological release from any of the land disposal facilities would not be
31 expected to cause any LCFs to members of the public in the surrounding area. In the unlikely
32 event of a release at a facility, the communities most likely to be affected could be minority or
33 low-income, given the demographics within 80 km (50 mi) of the GTCC reference location.
34 However, it is highly unlikely such a release would occur, and the risk to any population,
35 including low-income and minority communities, is considered to be low for the accident with
36 the highest potential impacts, estimated to be less than 0.008 LCF for the population groups
37 residing to the east of the site.
38
39 Although the overall risk would be very small, the greatest short-term risk of exposure
40 following an airborne release and the greatest one-year risk would be to the population groups
41 residing to the east of the site because of the prevailing wind condition in this case. Airborne
42 releases following an accident would likely have a larger impact on the area than would an
43 accident that released contaminants directly into the soil surface. A surface release entering local
44 steams could temporarily interfere with subsistence activities being carried out by low-income
45 and minority populations within a few miles downstream of the site.
46
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1 Monitoring of contaminant levels in soil and surface water following an accident would2 provide the public with information on the extent of any contaminated areas. Analysis of these
3 contaminated areas would reduce the likelihood for exposures and potential impacts on local
4 residents.
5
6
7 7.2.8 Land Use
8
9 Section 5.3.8 presents an overview of the potential land use impacts that could occur

10 from the construction, operations, and post-closure maintenance of a waste disposal facility
11 regardless of the location selected for it. This section evaluates the potential impacts on land use
12 at thelINL Site.
13
14 The disposal of GTCC LLRW and GTCC-like waste at the reference location would be
15 consistent with DOE policy on land use and facility planning and existing INL Site land use
16 plans. The Comprehensive Facility and Land Use Plan (Sperber et al. 1998) for the INL Site
17 anticipates that future industrial development would most likely be concentrated in the central
18 portion of the INL Site within existing major complex areas. The land use classification of the
19 reference location for the GTCC LLRW and GTCC-like waste disposal facility would change
20 from general open space to facility operations. Land use on areas surrounding the INL Site
21 would not be affected.
22
23
24 7.2.9 Transportation
25
26 The transportation impacts from shipments that would be required to dispose of all
27 GTCC LLRW and GTCC-like waste at the INL Site were evaluated. No impacts from
28 transportation are assumed for the wastes generated at the INL Site, which consist of GTCC-like
29 waste that is stored, projected activated metal wastes, and projected Other Waste - CH and Other
30 Waste - RH. As discussed in Section 5.3.9, transportation of all cargo by the truck mode and rail
31 mode as separate options is considered for the purposes of this EIS. Transportation impacts are
32 expected to be the same for disposal in boreholes, trenches, or vaults because the same type of
33 transportation packaging would be used regardless of the disposal method.
34
35 As discussed in Appendix C, three impacts from transportation were calculated:
36 (1) collective population risks during routine conditions and accidents (Section 7.2.9.1),
37 (2) radiological risks to individuals receiving the highest impacts during routine conditions
38 (Section 7.2.9.2), and (3) consequences to individuals and populations after the most severe
39 accidents involving a release of radioactive or hazardous chemical material (Section 7.2.9.3).
40
41 Radiological impacts during routine conditions are a result of human exposure to the low
42 levels of radiation near the shipment. The regulatory limit established in 49 CFR 173.441
43 (Radiation Level Limitations) and 10 CFR 71.47 (External Radiation Standards for All
44 Packages) to protect the public is 0.1 mSv/h (10 mrem/h) at 2 m (6 fi) from the outer lateral sides
45 of the transport vehicle. This dose rate corresponds roughly to 14 mrenm/h at 1 m (3 ft). As
46 discussed in Appendix C, Section C.9.4.4, the external dose rates for CH waste shipments to the
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1 TNL Site are assumed to be 0.5 and 1.0 mremih at 1 m (3 ft) for truck and rail shipments,
2 respectively. For shipments of RH waste, the external dose rate is assumed to be 2.5 and 5.0
3 mrern/h at 1 m (3 fi) for truck and rail shipments, respectively. These assignments are based on
4 shipments of similar types of waste. Dose rates from rail shipments are approximately double
5 those for truck shipments because rail shipments are assumed to have twice the number of waste
6 packages as a truck shipment. Impacts from accidents are dependent on the amount of
7 radioactive material in a shipment and on the fraction that is released if an accident occurs. The
8 parameters used in the transportation accident analysis are described further in Appendix C,
9 Section C.9.4.3.

10
11
12 7.2.9.1 Collective Population Risk
13
14 The collective population risk is a measure of the total risk posed to society as a whole
15 by the actions being considered. For a collective population risk assessment, the persons exposed
16 are considered as a group; no individual receptors are specified. Exposures to four different
17 groups are considered: (1) persons living and working along the transportation routes,
18 (2) persons sharing the route, (3) persons at stops along the route, and (4) transportation crew
19 members. The collective population risk is used as the primary means of comparing various
20 options. Collective population risks are calculated for cargo-related risks from routine
21 transportation and accidents. Vehicle-related risks are independent of the cargo in the shipment
22 and are only calculated for traffic accidents (fatalities caused by physical trauma).
23
24 Estimated impacts from the truck and rail options are summarized in Tables 7.2.9-1 and
25 7.2.9-2, respectively. For the truck option, it is estimated that about 12,600 shipments involving
26 about 42 million km (26 million mi) of travel would cause no LCFs in both truck crew members
27 and the public. One fatality directly related to accidents could result. For the rail option,
28 potentially one physical fatality from accidents and no LCFs are estimated from the
29 approximately 4,980 railcar shipments and about 17 million km (11 million mi) of travel that
30 would be involved.
31
32
33 7.2.9.2 Highest-Exposed Individuals during Routine Conditions
34
35 During the routine transportation of radioactive material, specific individuals might be
36 exposed to radiation in the vicinity of a shipment. Risks to these individuals for a number of
37 hypothetical exposure-causing events were estimated. The receptors include transportation
38 workers, inspectors, and members of the public exposed during traffic delays, while working at
39 a service station, or while living and/or working near a destination site. The assumptions about
40 exposure are given in Appendix C, and transportation impacts are discussed in Section 5.3.9. The
41 scenarios for exposure are not meant to be exhaustive; they were selected to provide a range of
42 representative potential exposures. On a site-specific basis, if someone was living or working
43 near the INL Site entrance and present for all 12,600 truck or 4,980 rail shipments projected, that
44 individual's estimated dose would be approximately 0.5 or 1.0 torem, respectively, over the
45 course of more than 50 years. The individual's associated lifetime LCF risk would then be
46 3 x 10-7 or 6 x 10-7 for truck or rail shipment, respectively.
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1 TABLE 7.2.9-1 Estimated Collective Population Transportation Risks for Shipment of GTCC LLRW and GTCC-Like Waste by Truck
2 for Disposal at the INL Sitea

Cargo-Relatedb Radiological Impacts

Vehicle-Related

Dose Risk (person-rem) Impactse

Latent Cancer
Total Routine Public Fatalitiesd Physical

No. of Distance Routine Accident
Waste Shipments (kin) Crew Off-Link On-Link Stops Total Accidente Crew Public Fatalities

Group 1
GTCC LLRW
Activated metals - RH

Past BWRs
Past PWRs
Operating BWRs
Operating PWRs

Sealed sources - CH
Cesium irradiators - CH

Other Waste - CHI
Other Waste - RH
GTCC-like waste

20 67,000 0.7 0.02 0.1 0.12 0.24 0.00016
143 413,000 4.3 0.12 0.62 0.76 1.5 0.00076
569 1,830,000 19 0.51 2.7 3.4 6.6 0.003

1,720 5,520,000 57 1.6 8.2 10 20 0.011
209 559,000 0.23 0.056 0.32 0.4 0.78 0.036
240 642,000 0.27 0.064 0.36 0.46 0.89 0.0055

5 14,400 0.006 0.0013 0.0083 0.01 0.02 <0.0001
54 204,000 2.1 0.064 0.3 0.37 0.74 <0.0001

0.0004 0.000 1
0.003 0.0009
0.01 0.004
0.03 0.01
0.0001 0.0005
0.0002 0.0005

<0.0001 <0.0001
0.001 0.0004

0.0014
0.0082
0.037
0.11
0.01
0.012
0.00032
0.0046

'-.

Activated metals - RH 11 36,600 0.38 0.01 0.053 0.067 0.13 <0.0001 0.0002 <0.0001 0.0027
Sealed sources - CHI 1 2,670 0.0011 0.00027 0.0015 0.0019 0.0037 <0.0001 <0.0001 <0.0001 <0.0001
Other Waste - CII 65 224,000 0.094 0.025 0.13 0.16 0.31 0.00074 <0.0001 0.0002 0.0043
_ Other• wa ste--_RIH_..1,120..... _3,840,000._38_9,99__40 ... 1.1__.1 .... 6 5_7.1.... 14_ .. 0.1_002.... 0.020__ .. 0...0080_ .. 0..074 007
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TABLE 7.2.9-1 (Cont.)

Cargo-Relatedb Radiological Impacts

Vehicle-Related
Dose Risk (person-rem) Impactsc

Latent Cancer
Total Routine Public Fatalitiesd Physical

No. of Distance Routine Accident
Waste Shipments (kin) Crew Off-Link On-Link Stops Total Accidente Crew Public Fatalities

Group 2
GTCC LLRW
Activated metals - RH

New BWRs 202 666,000 6.9 0.18 0.99 1.2 2.4 0.0016 0.004 0.001 0.014
New PWRs 833 2,600,000 27 0.8 3.9 4.8 9.5 0.0053 0.02 0.006 0.052
Additional commercial waste 1,990 6,840,000 71 1.9 10 13 25 <0.0001 0.04 0.01 0.13

Other Waste - CH 139 478,000 0.2 0.053 0.27 0.34 0.67 0.0025 0.0001 0.0004 0.0092
Other Waste - RH 3,790 13,200,000 140 3.8 19 24 47 0.00074 0.08 0.03 0.26
GTCC-Iike waste
Other Waste - CH 44 148,000 0.062 0.016 0.085 0.11 0.21 0.00034 <0.0001 0.0001 0.0028
Other Waste -RH 1,400 4,800,000 49 1.4 7.1 8.8 17 0.002 0.03 0.01 0.092

Total Groups 1 and 2 12,600 42,000,000 410 12 60 75 150 0.072 0.2 0.09 0.83

a BWR =boiling water reactor, PWR = pressurized water reactor, CH = contact-handled, RH =remote-handled.

1) Cargo-related impacts are impacts attributable to the radioactive nature of the material being transported.

C Vehicle-related impacts are impacts independent of the cargo in the shipment.

d LCFs were calculated by multiplying the dose by the health risk conversion factor of 6 x 1 0 -4 fatal cancer per person-rem (see Section 5.2.4.3).

e Dose risk is a societal risk and is the product of accident probability and accident consequence.
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1 TABLE 7.2.9-2 Estimated Collective Population Transportation Risks for Shipment of GTCC LLRW and GTCC-Like Waste by Rail
2 for Disposal at the LNL Sitea

Cargo-Relatedb Radiological Impacts
Vehicle-Related

Dose Risk (person-rem) Impactsc
Latent Cancer

Total Routine Public Fatalitiesd Physical
No. of Distance Routine Accident

Waste Shipments (kmn) Crew Off-Link On-Link Stops Total Accidente Crew Public Fatalities

Group 1
GTCC LLRW
Activated metals -1111

Past BWRs 7 23,300 0.18 0.057 0.0034 0.082 0.14 0.00036 0.0001 <0.0001 0.0015
Past PWRs 37 109,000 0.89 0.26 0.017 0.4 0.68 0.0014 0.0005 0.0004 0.0053
Operating BWRs 154 506,000 4 1.2 0.074 1.9 3.1 0.003 0.002 0.002 0.015"-
Operating PWRs 460 1,530,000 12 3.6 0.21 5.5 9.3 0.01 0.007 0.006 0.05

Sealed sources - CH 105 263,000 0.66 0.16 0.011 0.48 0.66 0.0012 0.0004 0.0004 0.0043 g

Cesium irradiators - CH 120 300,000 0.75 0.19 0.012 0.55 0.75 0.00017 0.0005 0.0004 0.005
Other Waste - CH 3 9,480 0.022 0.0063 0.0005 0.014 0.021 <0.0001 <0.0001 <0.0001 0.00038
Other Waste - RH 27 104,000 0.8 0.28 0.013 0.36 0.65 <0.0001 0.0005 0.0004 0.0027,.
GTCC-like waste
Activated metals - RH 3 10,400 0.081 0.024 0.0013 0.037 0.062 <0.0001 <0.0001 <0.0001 0.0021 ,
Sealed sources - CH 1 2,500 0.0063 0.0016 0.0001 0.0046 0.0062 <0.0001 <0.0001 <0.0001 <0.0001
Other Waste - CH 33 115,000 0.26 0.12 0.0077 0.18 0.31 0.00013 0.0002 0.0002 0.0036

.O~t~herW as~te_-_R _.......... 5_62 ... 1,_96_0_,000___15_. ... 4.8.... 0.3 . ... _7_ ... 12 0.. 0...0-031 0....900_9 0. 00. -9 7 0..... .0_58 ....
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TABLE 7.2.9-2 (Cont.)

Cargo-Related" Radiological Impacts

Vehicle-Related
Dose Risk (person-remn) Impactsc

Latent Cancer
Total Routine Public Fatalitiesd Physical

No. of Distance Routine Accident
Waste Shipments (kin) Crew Off-Link On-Link Stops Total Accidente Crew Public Fatalities

Group 2
GTCC LLRW
Activated metals - RH

New BWRs 54 189,000 1.5 0.43 0.025 0.71 1.2 0.0014 0.0009 0.0007 0.0057
New PWRs 227 747,000 5.9 1.8 0.097 2.8 4.7 0.0035 0.004 0.003 0.022
Additional commercial waste 498 1,730,000 14 4.3 0.27 6.2 11 <0.0001 0.008 0.006 0.054

Other Waste - CH 70 244,000 0.56 0.26 0.016 0.38 0.65 0.00046 0.0003 0.0004 0.0076
Other Waste - RH 1,900 6,680,000 52 17 1 24 41 <0.0001 0.03 0.02 0.2
GTCC-Iike waste
Other Waste -CH 22 76,500 0.17 0.077 0.0046 0.12 0.2 <0.0001 0.0001 0.0001 0.0021
Other Waste - RH- 702 2,440,000 19 5.9 0.38 8.8 15 0.00029 0.01 0.009 0.074

Total Groups 1 and 2 4,980 17,000,000 130 40 2.4 59 100 0.022 0.08 0.06 0.52

a BWR = boiling water reactor, PWR = pressurized water reactor, CH = contact-handled, RH =remote-handled.

b Cargo-related impacts are impacts attributable to the radioactive nature of the material being transported.

eVehicle-related impacts are impacts independent of the cargo in the shipment.

d LCFs were calculated by multiplying the dose by the health risk conversion factor of 6 x 10-4 fatal cancer per person-rem (see Section 5.2.4.3).

e Dose risk is a societal risk and is the product of accident probability and accident consequence.
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1 7.2.9.3 Accident Consequence Assessment
2
3 Whereas the collective accident risk assessment considers the entire range of accident
4 severities and their related probabilities, the accident consequence assessment assumes that an
5 accident of the highest severity category has occurred. The consequences, in terms of committed
6 dose (rem) and LCFs for radiological impacts, were calculated for both exposed populations and
7 individuals in the vicinity of an accident. Because the exact location of such a transportation
8 accident is impossible to predict, and thus not specific to any one site, generic impacts were
9 assessed, as presented in Section 5.3.9.

10
11
12 7.2.10 Cultural Resources
13
14 The GTCC reference location evaluated for land waste disposal facilities at the IINL Site
15 is situated southwest of the ATR Complex. No known cultural resources are located within the
16 project area. However, the reference location has not been examined for the presence of cultural
17 resources. In the event that this location at the INL Site is considered for development, the
18 NHPA Section 106 process would be followed for considering potential project impacts on
19 significant cultural resources, as necessary. The Section 106 process requires that the location
20 and any ancillary locations that would be affected by the project be investigated for the presence
21 of cultural resources prior to disturbance.
22
23 On the basis of previous research in the region, it is expected that some small prehistoric
24 archaeological sites and also possibly some more substantial historic homesteads that were using
25 the nearby Big Lost River for irrigation would be found in the project area. If archaeological
26 sites were identified, they would require evaluation for listing on the NRHP. Most impacts on
27 significant cultural resources could be mitigated through documentation. The appropriate
28 mitigation would be determined through consultation with the Idaho SUPO and the appropriate
29 Native American tribes.
30
31 The borehole method has the greatest potential to affect cultural resources because of its
32 requirements for 44 ha (110 ac) of land. The amount of land needed to employ this option is
33 about twice that needed to construct either the trench or vault disposal facility. It is expected that
34 the majority of the impacts on cultural resources would occur during the construction phase.
35 Visual impacts from the borehole method would be minimal compared with those from the
36 trench or vault method because the majority of the borehole disposal facility would be below
37 grade. Activities associated with operations and post-closure are expected to have a minimal
38 impact on cultural resources. No new ground-disturbing activities are expected to occur in
39 association with operational and post-closure activities.
40
41 Northeast of the GTCC reference location is the ATR Complex. A radiological release
42 from the GTCC reference location could have an impact on the ATR, which is considered a
43 historically significant reactor.
44
45 Unlike the other two methods being considered, the vault method would require large
46 amounts of soil to cover the waste. Potential impacts on cultural resources could occur during the
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1 removal and hauling of the soil required for the vault method. Impacts on cultural resources
2 would need to be considered for the soil extraction locations. The NIHPA Section 106 process
3 would be followed for all locations. Potential impacts on cultural resources from the operation of
4 a vault facility could be comparable to those expected from the borehole and trench methods.
5 While the actual footprint of a vault facility would be smaller, the amount of land disturbed for
6 the vault cover could mean that the land requirements for the vault method might exceed those
7 for the borehole method.
8
9

10 7.2.11 Waste Management
11
12 The construction of the land disposal facilities would generate small quantities of waste
13 in the fonm of hazardous and nonhazardous solids and hazardous and nonhazardous liquids.
14 Nonhazardous wastes include sanitary waste. Waste generated from operation would include
15 small quantities of solid LLRW (e.g., spent HEPA filters) and nonhazardous solid waste
16 (including recyclable waste). These waste types would either be disposed of on-site or sent
17 off-site for disposal. No impacts on waste management programs at the INL Site are expected
18 from the waste that could be generated from the construction and operation of the land disposal
19 methods. Section 5.3.11 provides a summary of the waste handling programs at the INL Site for
20 the waste types generated.
21
22
23 7.3 SUMMARY OF POTENTIAL ENVIRONMENTAL CONSEQUENCES AND
24 HUMAN HEALTH IMPACTS
25
26 The potential environmental consequences from the disposal of GTCC LLRW and
27 GTCC-Iike waste under Alternatives 3 and 4 are summarized by resource area as follows:
28
29 Air quality. Potential impacts from construction and operations of a disposal facility at
30 the INL Site on the ambient air quality would be negligible or minor, at most. The highest
31 emissions associated with the vault method would be about 0.42% of the five-county emissions
32 total for SO2 . 03 levels in the five counties encompassing the TNL Site are currently in
33 attainment; 03 precursor emissions from construction and operational activities would be
34 relatively small, less than 0.30% and 0.02% of NOx and VOC emissions, respectively, and much
35 lower than those for the regional airshed. During construction and operations, maximum CO2
36 emissions would about 0.00001% of global emissions (negligible). All construction and
37 operation activities would occur at least 11 km (7 mi) from the site boundary and would not
38 contribute much to concentrations at the boundary or at the nearest residence. Fugitive dust
39 emissions during construction and operations would be controlled by best management practices.
40
41 Noise. The highest composite noise level during construction would be about 92 dBA at
42 15 m (50 fi) from the source. Noise levels at 690 m (2,300 ft) from the source would be below
43 the EPA guideline of 55 dBA as Ldn. This distance would be well within the INL Site boundary,
44 and there are no residences within this distance. Noise generated during operations would be less
45 than noise during the construction phase. No impacts from ground-borne vibration are
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1 anticipated because the generating equipment would not be high-vibration equipment and
2 because there are no residences or vibration-sensitive buildings nearby.
3
4 Geology. During the construction phase, the borehole facility footprint would result in the
5 greatest impact in terms of the amount of land disturbed (44 ha or 110 ac). It also would result in
6 the greatest degree of disturbance, with disturbance reaching a depth of 40 m (130 ft) as a result
7 of boreholes completed in unconsolidated material interlayered with basalt. No adverse impacts
8 from the extraction or use of geologic and soil resources are expected. No significant changes in
9 surface topography or natural drainages would occur. The potential for erosion would be reduced

10 by low precipitation rates and further reduced by best management practices.
11
12 Water resources. Construction of a vault facility would have the highest water
13 requirement. Water demands for construction at the INL Site would be met by using
14 groundwater from on-site wells completed in the Snake River Plain aquifer. No surface water
15 would be used at the site during construction; therefore, no direct impacts on surface water are
16 expected. Indirect impacts on surface water would be reduced by implementing good industry
17 practices and mitigation measures. Construction and operations of the proposed GTCC LLRW
18 and GTCC-like waste disposal facility would increase the annual water use at the INL Site by a
19 maximum of about 0.08% and 0.13%, respectively (both from the vault method). Since these
20 increases are well within the JNL Site's water right and would not significantly lower the water
21 table or change the direction of groundwater flow, impacts due to groundwater withdrawals are
22 expected to be negligible. There would be no water demands during the post-closure period.
23 Groundwater could become contaminated with some highly soluble radionuclides during the
24 post-closure period; indirect impacts on surface water could result from aquifer discharges to
25 springs and rivers.
26
27 Human health. The impacts on workers from operations would mainly be those
28 associated with the radiation doses resulting from handling of the wastes. The annual radiation
29 doses would be 2.6 person-remn/yr for the borehole method, 4.6 person-rem/yr for the trench
30 method, and 5.2 person-rern/yr for the vault method. The worker doses would result in less than
31 one LCF (see Section 5.3.4.1.1). The maximum dose to any individual worker would not exceed
32 the DOE administrative control level of 2 rem/yr for site operations. It is expected that the
33 maximum dose to any individual worker over the entire project would not exceed a few rem. The
34 worker impacts from accidents would be associated with the physical injuries and possible
35 fatalities that could result from construction and waste handling activities. It is estimated that the
36 annual number of lost workdays due to injuries and illnesses during disposal operations would
37 range from 1 (for use of boreholes) to 2 (for the trench and vault methods) and that no fatalities
38 would occur from construction and waste handling accidents (see Section 5.3.4.2.2). These
39 injuries would not be associated with the radioactive nature of the wastes but would simply be
40 those expected to occur during any construction project of this size.
41
42 With regard to the general public, no measurable doses are expected to occur during
43 waste disposal at the site, given the solid nature of the wastes and the distance of waste handling
44 activities from potentially affected individuals. It is estimated that the highest dose to an
45 individual from an accident involving the waste packages prior to disposal (from a fire affecting
46 an SWB) would be 11 rem and would not result in any LCFs. The collective dose to the affected
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1 population from such an event would be 13 person-rem. It is estimated that the peak annual dose
2 in the first 10,000 years after closure of the disposal facility to a hypothetical nearby receptor
3 (resident farmer) who resided 100 m (330 ft) from the disposal site would be 2,300 mrem/yr for
4 the vault method. This dose would result mainly from the GTCC-like Other Waste - RH and
5 would occur about 220 years in the future. The peak annual doses for the borehole and trench
6 methods within the first 10,000 years after closure are somewhat lower: 820 mrem/yr and
7 2,100 mrem/yr, respectively. These doses would occur 9,200 years in the future for the borehole
8 method and 190 years for the trench method. These times represent the length of time after
9 failure of the engineered barriers (including the cover), which is assumed to begin 500 years after

10 closure of the disposal facility.
11
12 Ecology. Although the loss of sagebrush habitat, followed by eventual establishment of
13 low-growth vegetation, would affect the species that depend on sagebrush (pygmy rabbit, greater
14 sage-grouse, sage thrasher, loggerhead shrike, sage sparrow, and Brewer's sparrow), population-
15 level impacts on these species are not expected. Reestablishment of sagebrush after closure could
16 take a minimum of 10 to 20 years. There are no natural aquatic habitats or wetlands within the
17 immediate vicinity of the GTCC reference location; however, depending on the amount of
18 water in the retention pond and the length of the retention time, certain species (e.g., aquatic
19 invertebrates, waterfowl, shorebirds, amphibians, and mammals) could become established. No
20 federally or state listed or special-status species have been reported in the project area. However,
21 the greater sage-grouse (candidate species for federal listing as threatened or endangered) and the
22 pygmy rabbit (under review for federal listing) are common on the JINL Site and could be
23 expected to occur in the vicinity of the GTCC reference location.
24
25 Socioeconomics. Impacts associated with construction and operations of the land
26 disposal facilities would be small. Construction would create direct employment for up to
27 145 people (vault method) in the peak construction year and 197 indirect jobs (borehole method)
28 in the ROI; the annual average employment growth rate would increase by less than 0.1 of a
29 percentage point. The waste facility would produce up to $12.1 million in income in the peak
30 construction year (vault method). Up to 64 people would in-migrate to the ROI as a result of
31 employment on-site; in-migration would have only a marginal effect on population growth and
32 require less than 0.5% of vacant housing in the peak year. Impacts from operating the facility
33 would also be small, creating up to 51 direct jobs annually (vault method) and up to 50 additional
34 indirect jobs (vault method) in the ROI. The disposal facility would produce up to $4.9 million in
35 income annually during operations.
36
37 Environmental justice. Health impacts on the general population within the 80-km
38 (50-mi) assessment area during construction and operations would be negligible, and no impacts
39 on minority and low-income populations as a result of the construction and operations of a
40 GTCC LLRW and GTCC-like waste disposal facility are expected. If analyses that accounted for
41 any unique exposure pathways (such as subsistence fish, vegetation, or wildlife consumption or
42 well-water consumption) deternined that health and environmental impacts would not be
43 significant, then there would be no high and adverse impacts on minority and low-income
44 populations. If impacts were found to be significant, disproportionality would be determined by
45 comparing the proximity of high and adverse impacts to the location of low-income and minority
46 populations.
47
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1 Land use. The GTCC reference location is located within existing major complex areas
2 and would not conflict with the area's land use designation. Land use on areas surrounding the
3 INL Site would not be affected.
4
5 Transportation. Shipment of all waste to the INL Site by truck would result in about
6 12,600 shipments, with the total distance covered being 42 million km (26 million mi). For
7 shipment of all waste by rail, 4,980 railcar shipments totaling 17 million km (11 million mi) of
8 travel would be required. It is estimated that no LCFs would occur to the public or crew
9 members for either mode of transportation, but one fatality from an accident could occur.

10
11 Cultural resources. There are no known cultural resources within the GTCC reference
12 location, although prehistoric archeological sites and a substantial number of historic homestead
13 sites could be located there. The borehole method has the greatest potential to affect cultural
14 resources because of its 44-ha (110-ac) land requirement. It is expected that the majority of the
15 impacts on cultural resources would occur during the construction phase. The amount of land
16 needed to employ the borehole method is twice the amount needed to construct a vault or trench.
17 Activities associated with operations and post-closure are expected to have a minimal impact on
18 cultural resources since no new ground-disturbing activities would occur during these phases.
19 Section 106 of the NHJPA would be followed to determine the impact of disposal facility
20 activities on significant cultural resources, as needed. Local tribes would be consulted to ensure
21 that no traditional cultural properties were affected by the project.
22
23 Waste management. The wastes that could be generated from the construction and
24 operations of the land disposal methods (i.e., nonhazardous solid and liquid waste, hazardous
25 solid and liquid waste, and small quantities of solid LLRW, such as spent HEPA filters) are not
26 expected to affect the current waste management programs at the INL Site.
27
28
29 7.4 CUMULATIVE IMPACTS
30
31 Section 5.4 presents the methodology for the cumulative impacts analysis. In the analysis
32 that follows, impacts of the proposed action are considered in combination with the impacts of
33 past, present, and reasonably foreseeable future actions. This section begins with a description of
34 reasonably foreseeable future actions at the INL Site, including those that are ongoing, under
35 construction, or planned for future implementation. Past and present actions are generally
36 accounted for in the affected environment section (Section 7.1).
37
38
39 7.4.1 Reasonably Foreseeable Future Actions
40
41 Reasonably foreseeable actions at the INL Site are summarized in the following sections.
42 These actions were identified primarily from a review of the Idaho Department of Environmental
43 Quality (IDEQ) and INL Site websites, as cited below. The actions listed are planned, under
44 construction, or ongoing and may not be inclusive of all actions at the site. However, they should
45 provide an adequate basis for determining potential cumulative impacts at the INL Site.
46
47
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1 7.4.1.1 Idaho Nuclear Technology and Engineering Center
2
3 INTEC was established in the 1 950s as a location for extracting reusable uranium
4 from SNF. Until 1992, reprocessing efforts recovered more than $1 billion worth of highly
5 enriched uranium (HEU). The highly radioactive liquid created in this process was turned into
6 a solid through a process known as calcining. Calcining converted more than 30 million L
7 (8 million gal) of liquid waste to a solid granular material that is now stored in bins awaiting a
8 final disposal location outside Idaho. Past activities at INTEC also included the storage of SNF
9 in water basins to cool it prior to reprocessing. Ongoing activities at TNTEC include storage of

10 SNF in a modern water basin and in dry storage facilities, management of high-level waste
11 calcine and sodium-bearing liquid waste (some of which was shipped from the Hanford Site),
12 and the operation of the INL Site CERCLA Disposal Facility, which includes a landfill,
13 evaporation ponds, and a storage and treatment facility (IDEQ 2009a).
14
15
16 7.4.1.2 Advanced Mixed Waste Treatment Project
17
18 The Advanced Mixed Waste Treatment Project (AM WTP) was constructed by British
19 Nuclear Fuel Limited to prepare TRU waste now buried or stored at the INL Site for permanent
20 disposal at WWPP in New Mexico. Most of the waste processed at the AMWTP resulted from the
2 I manufacture of nuclear components at the Rocky Flats Plant in Colorado and was shipped to the
22 INL Site in the 1 970s and early 1 980s. The waste contains industrial debris, such as rags, work
23 clothing, machine parts, and tools, as well as soil and sludge, and it is contaminated with TRU
24 elements (primarily plutonium). Most of the waste is mixed waste (i.e., it is contaminated with
25 radioactive and nonradioactive hazardous chemicals, such as oil and solvents) (IINL 2008a,
26 IDEQ 2009b).
27
28 The retrieval enclosure houses about 53,300 m3 (69,714 yd3) of waste and occupies an
29 area of about 2.8 ha [7 ac]). After the containers are characterized, they are sent either to the
30 loading facilities for packaging and shipment or to the AMWTP treatment facility for further
31 processing. Characterized waste containers that need further treatment before they can be
32 shipped are sent to the treatment facility, where the waste can be reduced in size, sorted, and
33 repackaged. Waste sent to the treatment facility is transported to different areas within the
34 facility by an intricate system of conveyers, and all waste handling is done remotely. The
35 treatment facility houses the supercompactor, which can compact a 208-L (55-gal) drum to
36 roughly one-fifth of its original size. Approximately 70% of the waste to be processed is sent
37 through the supercompactor to be reduced in size. Following treatment, waste containers go
38 through two major steps at the two AMWTP loading areas: payload assembly and TRUIPACT II
39 loading. During payload assembly, waste is separated into payloads that are then individually
40 loaded into TRUPACT II containers for certification and shipping (INL 2008a, IDEQ 2009b).
41
42
43 7.4.1.3 Radioisotope Power Systems Project
44
45 In the RPS Project, radioisotope power systems (RPSs) for space exploration and national
46 security missions are developed. DOE is currently supporting RPS production, testing, and
47 delivery operations for a national security mission and for the NASA Mars Science Laboratory
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1 mission. The 1NL Space and Security Power Systems Facility was dedicated in 2004 for the
2 assembly, testing, and delivery of RPSs in support of space and defense programs. The Facility
3 began operations in FY 2005 (DOE 2008b). The Facility is expected to grow considerably over
4 the coming decade, from $18 million in 2005 to $70 million by 2015 (INL 2009).
5
6
7 7.4.1.4 Remote-Handled Waste Disposition Project
8
9 The Remote-Handled Waste Disposition Project would accept Ru wastes stored at the

10 INL Site that currently lack a treatment and disposition plan. The types of waste include TRU,
11 mixed TRU, LLRW, mixed low-level waste, SNE, and unirradiated fuel. Primary waste streams
12 are the 317 m3 (11,200 ft3) of RH waste stored at the Materials and Fuels Complex and the
13 RWMC. Under this project, the wastes would be moved to INTEC for characterization and
14 treatment. Treated wastes would then be packaged and shipped for final disposal. Approximately
15 1,000 canisters would be processed over a 10-year period; the total project would span 16 years
16 (Jines 2007). On April 3, 2008, DOE posted a "Request for Expression of Interest" for the
17 RH waste processing capability at the INL Site (DOE 2008a).
18
19
20 7.4.1.5 AREVA Uranium Enrichment Plant
21
22 The French-based company, AREVA, is proposing to build the Eagle Rock Enrichment
23 Facility in Bonneville County, about 32 km (20 mi) west of Idaho Falls, near the INL Site. The
24 facility would use centrifuge technology to enrich uranium for use in manufacturing fuel for
25 commercial nuclear power plants. ARE VA has indicated its intention to submit a license
26 application to the NRC by the end of December 2008 (NRC 2008). The project is expected to
27 inject about $2 billion into Idaho's economy. ARE VA plans to begin construction in 2011 and to
28 have the plant operational by 2014 (Wheeler 2008).
29
30
31 7.4.1.6 Final Environmental Assessment for the Replacement Capability for
32 Disposal of Remote-Handled Low-Level Radioactive Waste Generated
33 at the Department of Energy's Idaho Site (RH LLW EA)
34
35 On December 21,2011, DOE completed the RH LLW EA (IiNL 201 ib) and determined
36 that a Finding of No Significant Impact (FONSI) is appropriate. As described in the RH LLW
37 EA, the preferred alternative is a combination of Alternative 1 (to develop on-site replacement
38 disposal capability for RH LLW) and the No Action Alternative. As detailed in the RH LLW
39 EA, development of replacement disposal capability for RH LLW will involve the construction
40 and operation of a new disposal facility on the IINL Site. Under the preferred alternative,
41 Candidate Site 1, the preferred site, is located to the southwest of the ATR Complex (see
42 Figure 2.5 of the RH LLW EA).
43
44
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1 7.4.2 Cumulative Impacts from the GTCC Proposed Action at the INL Site
2
3 Potential impacts of the proposed action are considered in combination with the impacts
4 of past, present, and reasonably foreseeable future actions. The impacts from Alternatives 3 to 5
5 at the LNL Site are described in Section 7.2 and summarized in Section 7.3. These sections
6 indicate that the potential impacts from the proposed action (construction and operation of a
7 borehole, trench, or vault facility) would be small for all the resource areas evaluated. With the
8 exception of potential post-closure long-term human health impacts, on the basis of the total
9 impacts (including the reasonably foreseeable future actions summarized in Section 7.4.1), the

10 incremental potential impacts from the GTCC proposed action are not expected to contribute
11 substantially to cumulative impacts on the various resource areas evaluated for the INL Site.
12 However, the estimated human health impacts from the GTCC proposed action could add an
13 annual dose of up to 2,300 mrem/yr or result in an annual LCF risk of 1E-03 (under the vault
14 disposal method) 220 years after closure of the disposal facility at the INL Site. This dose would
15 be primarily from GTCC-like Other Waste - RH. The composite analysis for the RWMC low-
16 level waste disposal facility at the 1NL Site estimated that a maximum dose of 48 mrem/yr would
17 occur about 75,000 years after the institutional control period (INL 2008b).
18
19 To provide additional perspective, the data on the potential impacts given in this EIS
20 were compared to values provided in the Draft EIS for the Proposed Consolidation of Nuclear
21 Operations Related to Production of Radioisotope Power Systems (DOE 2005). For example, the
22 maximum amount of land affected by the disposal of GTCC LLRW and GTC C-like waste would
23 be about 44 ha (110 ac), compared to about 5,300 ha (13,000 ac) of total land use committed to
24 various activities at the INL Site. The total amount of available land at the INL Site is about
25 230,000 ha (570,000 ac). The GTCC EIS socioeconomic evaluation indicates that about
26 51 additional (direct) jobs would be created by the operation of any of the facilities considered.
27 This number is small relative to the 9,000 or so jobs estimated to be needed to carry out the
28 various activities at the INL Site. For potential worker doses, the GTCC EIS estimate of about
29 5.2 person-rem/yr is lower than the estimate of 420 person-rem/yr as the total from various other
30 activities at the INL Site.
31
32 Finally, follow-on NEPA evaluations and documents prepared to support any further
33 considerations of siting a new borehole, trench, or vault disposal facility at the Th4L Site would
34 provide more detailed analyses of site-specific issues, including cumulative impacts.
35
36
37 7.5 SETTLEMENT AGREEMENTS AND CONSENT ORDERS FOR THE INL SITE
38
39 A review of existing settlement agreements and consent orders for the INL Site was
40 conducted to identify if any of them contained requirements that would be triggered by
41 Alternatives 3 to 5 for this EIS. Table 7.5-1 lists those that were identified.
42
43
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1
2

TABLE 7.5-1 INL Site Settlement Agreements and Consent Orders Relevant to the GTCC EIS
Proposed Action

Settlement
Agreement/

Consent Order Date Description Rationale

Settlement
Agreement:
United States of
America v.
Philip E. Batt and
Consent Order

INEL Consent Order

Agreement-in-
Principle (ALiP)
between the Western
Shoshone-Bannock
Tribes and the
U.S. Department of
Energy

10/16/95 Specifies that DOE shall ship TRU waste
now located (as of October 16, 1995) at
the INL Site to WIPP or some other such
facility designated by DOE by a target
date of December 31, 2015. Specifies
timetables for the removal of SNF and
high-level radioactive waste from the INL
Site and for the shipments of SNF to the
INL Site. Specifies that DOE will treat
SNF, high-level radioactive waste, and
TRU at the INL Site that require
treatment so that they can ultimately be
disposed of outside the state of Idaho.
Specifies that any and all treatable waste
shipped into Idaho for treatment at the
Mixed Waste Treatment Facility shall be
shipped outside Idaho for storage or
disposal within 6 months after treatment.

6/1/95 Resolves RCRA Land Disposal
Restriction (LDR) storage violations and
approves a modified "INEL Site
Treatment Plan." Establishes an
enforceable framework by which DOE
will meet RCRA LDRs for mixed waste
to be generated or received in the future.

12/3/2007 Promotes increased interaction,
understanding, and cooperation on issues
of mutual concern. DOE acknowledges its
trust responsibility to the tribes and will
strive to fulfill this responsibility through
this AMP, DOE American Indian and
Alaska Native Tribal Government policy,
and other American Indian program

Potential non-defense TRU
waste at the INL Site is
included in the inventory of
GTCC-like waste analyzed in
the GTCC EIS. Some of this
INL Site TRU waste may be
subject to the Settlement
Agreement requirement for
removal from the INL Site.
The Agreement requires that
treatable TRU waste received
from off-site generators for
treatment at the facility be
shipped out of Idaho for
storage or disposal within
6 months of treatment. (The
GTCC EIS includes
alternatives that would
involve the disposal of TRU
waste that was received from
off-site generators at the INL
Site.)

Potential RCRA hazardous
constituents in waste are
included in the inventory of
GTCC-like waste analyzed in
the GTCC EIS. Some
potential shipments of this
waste may be subject to
specific provisions of the
INL Site Treatment Plan.

This AlP dictates
consultation with the
Western Shoshone-Bannock
tribes. DOE has initiated the
consultation process for the
GTCC EIS with the Western
Shoshone-Bannock tribes.

initiatives.
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TABLE 7.5-1 (Cont.)

Settlement
Agreement/

Consent Order Date Description Rationale

Environmental i0/12/2005 Goals of the Agreement are to: The Agreement requires the
Oversight and • Maintain an independent, impartial, assessment of the potential
Monitoring and qualified State of Idaho INL impacts from future DOE
Agreement between Oversight Program to assess the activities in Idaho. The
the U.S. Department potential impacts of present and GTCC ELS includes an
of Energy and the future DOE activities in Idaho; assessment of potential
State of Idaho •Assure the citizens of Idaho that all future impacts from DOE

present and future DOE activities in activity in Idaho.
Idaho are protective of the health
and safety of Idahoans and the
environment; and

•Communicate the findings to the
citizens of Idaho in a manner that
gives them the opportunity to
evaluate potential impacts of
present and future DOE activities in
Idaho.

Source: DOE (2008a)
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