
Final GTCC EIS 3: No Action (Alternative 1)

1 3 ALTERNATIVE 1: NO ACTION
2
3
4 The Council on Environmental Quality's NEPA-implementing regulations require an
5 analysis of the No Action Alternative to provide a baseline for comparison with the action
6 alternatives (Alternatives 2 through 5). The No Action Alternative would not be responsive to
7 the national security concerns related to management of disused or unwanted sealed sources.
8
9 Under the No Action Alternative for this EIS, DOE would take no further action to

10 develop disposal capability for the GTCC LLRW. For the GTCC-like waste, DOE could, under
11 its existing authorities, pursue other disposition paths. Therefore, under the No Action
12 Alternative, there would be no environmental and human health consequences at any of the
13 potential federal sites or facilities or at the generic commercial sites either from the construction
14 of a GTCC LLRW disposal facility or facilities or from waste disposal operations (such as those
15 evaluated for the action alternatives), since such waste-disposal-related activities would not be
16 conducted. Under the No Action Alternative, it is assumed that any new GTCC LLRW and
17 GTCC-Iike waste would continue to be stored at the various locations where the wastes were
18 either already being stored or at the locations where they would be generated.
19
20 Potential environmental consequences under the No Action Alternative would result from
21 the continuation of the practices currently used to manage these wastes for both the short term
22 and the long term. DOE did not evaluate the cumulative impacts of the No Action Alternative,
23 since such an evaluation would involve making speculative assumptions about environmental
24 conditions and future activities at the many locations where the GTCC LLRW and GTCC-like
25 waste could be stored.
26
27 A description of the No Action Alternative is provided in Section 3.1 to establish the
28 basis for identifying the potential environmental consequences discussed in Section 3.5.
29 Section 3.2 provides a detailed description of current practices used to store the different types of
30 waste that make up the GTCC LLRW, and Section 3.3 does the same for the GTCC-like waste.
31 The waste generation times and locations are discussed in Section 3.4.
32
33
34 3.1 DESCRIPTION OF THE NO ACTION ALTERNATIVE
35
36 Under the No Action Alternative, current practices for storing GTCC LLRW and GTCC-
37 like waste would continue. The GTCC LLRW generated by commercial nuclear reactors (mainly
38 activated metal waste) would continue to be stored at the various nuclear reactor sites that
39 generate this waste. Figure 3.1-1 shows the general locations of the currently operating
40 commercial nuclear reactors in the United States.
41
42 The second type of GTCC LLRW -- sealed sources -- would continue to be stored at
43 licensee locations. Sources recovered by GMS/OSRP for national security or public health and
44 safety reasons would continue to be staged at LANL or off-site contractor facilities pending
45 disposal, and if they meet disposal criteria for DOE facilities, would continue to be disposed of
46 in those facilities. The inventory of GTCC-like sealed sources in storage includes only those
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1 inl Section 1.4.1. Group 1 consists of wastes that are either already in storage and awaiting
2 disposal or projected to be generated by currently operating facilities. Group 2 consists of wastes
3 that might be generated in the future at facilities that might or might not exist now or from
4 actions that might or might not take place. A much greater level of uncertainty is associated with
5 the estimated volumes and radionuclide activities of Group 2 wastes.
6
7
8 3.2.1 GTCC LLRW Activated Metal Waste
9

10 Wastes from a number of decommissioned reactors have already been generated and are
11 currently being stored by the nuclear utilities that own the reactors, generally at the site at which
12 the wastes were generated or at other reactor sites owned by the same utility. The activated metal
13 wastes are stored in spent fuel storage pools or in heavily shielded containers, including dual-
14 purpose canister systems at several decommissioned reactor sites (e.g., Maine Yankee,
15 Connecticut Yankee), in the same manner as SNF is currently being stored in independent spent
16 fuel storage installations (ISF SIs).
17
18 Three major ISFSI design configurations exist. The canisters are housed (1) vertically in
19 below-ground-level, reinforced concrete vaults; (2) vertically in reinforced concrete casks resting
20 on concrete storage pads; or (3) horizontally within reinforced concrete vaults. In all cases, the
21 SNF or activated metal is contained in large stainless-steel canisters that are welded shut. These
22 storage units are generally located inside a fenced area within the restricted access area at the
23 reactor site, in accordance with conditions specified in the existing NRC license
24 (see Figure 3.2.1-1). Under the No Action Alternative for this EIS, this practice would continue
25 to be used to store these wastes.
26
27 Most of the GTCC LLRW activated metals would be generated in the future when the
28 currently operating reactors (as well as those planned to be built in the near future) were
29 decommissioned. Under the No Action Alternative, DOE assumed that if there was no disposal
30 facility, wastes would be stored indefinitely at either the reactor site or at another nearby secured
31 facility.
32
33
34 3.2.2 GTCC LLRW Sealed Source Waste
35
36 The possession and the use of radioactive materials in sealed sources in the commercial
37 sector are regulated under licenses issued by the NRC and NRC Agreement States. Some sealed
38 sources (those not considered GTCC LLRW) can be disposed of at commercial LLRW disposal
39 facilities when no longer needed. For sources meeting the definition of GTCC LLRW, however,
40 there is no commercial disposal path available. Therefore, sealed sources in the commercial
41 sector that are classified as GTCC LLRW and that have no beneficial future use would continue
42 to be stored. It is assumed this practice would continue indefinitely under the No Action
43 Alternative.
44
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FIGURE 3.2.1-1 Activated Metal Waste in Storage

NNSA Global Threat Reduction Initiative's Off-Site Source Recovery Project (GMS/OSRP)

The Global Threat Reduction Initiative's Off-Site Source Recovery Project (GMS/OSRP) grew out of early
efforts at LANL to recover and disposition excess Pu-239 sealed sources that were distributed in the 1960s and
1 970s under the Atoms for Peace Program. After the terrorist attacks of 2001, the interagency community began
to recognize the threat posed by excess and unwanted radiological materials, particularly those that could not be
disposed of at the end of their useful life. Because of their high activity and portability, these sources can be used
in radiological dispersal devices (RDDs) commonly referred to as "dirty bombs," resulting in economic impacts
amounting to billions of dollars and significant social disruption. GMS/OSRP's mission expanded to include
recovery of material based on national security considerations. DOE has a Memorandum of Understanding
(MOU) with the NRC that provides for coordination between the two agencies regarding management of sealed
sources. Under this MOU, the NRC notifies GMS/OSRP when it learns of orphan sources, and GMS/OSRP
expedites the recovery of these sources. GMS/OSRP also recovers non-orphan disused sources on the basis of
recovery prioritization criteria developed in coordination with the NRC.

5
6
7
8
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1 in addition, under the GMS/OSRP, DOE recovers, stages, and disposes of, as appropriate,
2 unwanted or excess sealed sources in response to national security or public health and safety
3 threats. This program would continue under the No Action Alternative. Sources recovered by the
4 GMS/OSRP that were not eligible for disposal at a DOE facility would continue to be stored.
5
6 Finally, some sealed sources requiring management as GTCC LLRW would be recycled.
7 In some cases, owners of Cs-137 irradiators would have the option of returning them to the
8 manufacturers. However, some irradiator manufacturers are out of business. Moreover, the return
9 of irradiators to manufacturers that would still be in business and interested in recycling the

10 material could be cost-prohibitive for some licensees. In other cases, if the irradiators were still
11 usable, they might be put to use elsewhere. Similarly, isotope shortages have resulted in some
12 large Am-241 sealed sources being remanufactured and reused by industry.
13
14
15 3.2.3 GTCC LLRW Other Waste
16
17 The Other Waste type consists of GTCC LLRW that does not fall into one of the other
18 two types (i.e., Other Waste is not activated metal or a sealed source) (see Section 1.4.1.3). There
19 is generally little conmmercially generated GTCC LLRW in the Group 1 Other Waste type, and
20 such waste is generally stored at the point of generation or sent to a waste broker for
21 consolidation and storage with other similar wastes. Two sites, one in Virginia and one in Texas,
22 are currently storing GTCC LLRW Other Waste. Under the No Action Alternative, this waste
23 would continue to be stored.
24
25 Most of the Group 2 waste in this waste type would be associated with the possible
26 exhumation of two disposal areas at the West Valley Site in New York as part of future
27 decommissioning actions at the site. In addition, Group 2 Other Waste would be generated by
28 future Mo-99 production activities. For purposes of this ELS, it is assumed that this waste would
29 be generated and stored at the sites that generated the waste. Since much of the Group 2 waste
30 would be associated with the West Valley Site and if a decision was made to exhume the waste,
31 it is likely that additional waste storage facilities would need to be provided at that site to
32 manage these wastes.
33
34
35 3.3 CURRENT PRACTICES FOR MANAGING GTCC-LIKE WASTE
36
37 As described in Section 1.4.1, GTCC-like waste is waste that is similar to GTCC LLRW
38 but is owned or generated by DOE. Most of this waste meets the DOE definition of TRU waste
39 and may not have originated from defense activities, such that it may not be authorized for
40 disposal at WIPP under current legislation and has no other currently identified path to disposal.
41 The current approach for managing the three types of GTCC-like waste is described as follows.
42
43
44
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1 3.3.1 GTCC-Like Activated Metal Waste
2
3 GTCC-like activated metal waste has characteristics similar to those of commercially
4 generated GTCC LLRW activated metal waste. It is produced in reactors and other types of
5 facilities that use high-energy neutrons. There is a relatively small volume of this waste type that
6 is GTCC-like waste when compared with the volume that is generated in the commercial sector
7 by the nuclear utility industry. This waste is being stored at the DOE sites (INL and ORNL)
8 where it is generated, and it is expected that this practice would continue under the No Action
9 Alternative. Wastes generated from new facilities constructed in the future would be stored in a

10 similar manner under the No Action Alternative.
11
12
13 3.3.2 GTCC-Like Sealed Source Waste
14
15 As is the case for the activated metal waste, there is much less GTCC-like sealed source
16 waste than GTCC LLRW sealed source waste. Waste in this category that is not eligible for
17 disposal at a DOE facility is generally stored at the site where it was used. Under the No Action
18 Alternative, it is assumed that this approach for storing these wastes would continue indefinitely.
19
20
21 3.3.3 GTCC-Like Other Waste
22
23 Most of the GTCC-like Other Waste consists of waste associated with the
24 decontamination and decommissioning of facilities at the West Valley Site (Group 1 and
25 Group 2 wastes) and waste associated with the planned DOE Pu-238 production project (Group 2
26 wastes). Some of the West Valley waste has already been generated and is in storage at the site,
27 while the rest would be generated in the future. Much of the waste from these two projects would
28 be DOE non-defense-generated TRU waste. Under the No Action Alternative, the GTCC-like
29 Other Waste from the West Valley Site, Pu-238 production project, and any additional wastes
30 from existing facilities or new facilities that would be constructed in the future would be stored
31 indefinitely at the site at which it was generated.
32
33
34 3.4 WASTE GENERATOR LOCATIONS AND GENERATION TIMES
35
36
37 3.4.1 Waste Generator Locations
38
39 The GTCC LLRW and the GTCC-like waste that make up the inventory evaluated in this
40 EIS are generated at various locations. The volumes of GTCC LLRW and GTCC-like wastes are
41 sunmmarized in Table 1.4.1-2. Under the No Action Alternative, it would be necessary to store
42 these wastes indefinitely after they were generated.
43
44 Table 3.4-1 lists the currently licensed commercial nuclear power reactors that are the
45 source of most of the GTCC LLRW activated metal discussed above in Sections 3.1 and 3.2.
46 Sealed sources are being used and stored throughout the country at medical facilities and
47 hospitals, industrial facilities, and universities, and some of these sources that are no longer
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1TABLE 3.4-1 Locations of Operating, Shut-Down, and Proposed Commercial Reactorsa

No. No. No.
Reactor Name Approximate Location Operating Shut Down Proposed

BWRs
Browns Ferry
Brunswick
Clinton
Columbia Generating Station
Cooper
Dresden
Duane Arnold
Edwin I. Hatch
Fermi-2
Grand Gulf-i1
Hope Creek- 1
James Fitzpatrick
LaSalle County
Limerick
Monticello
Nine Mile Point
Oyster Creek-i1
Peach Bottom
Perry-1
Pilgrim-i
Quad Cities
River Bend-i
Susquehanna
Vermont Yankee-I
Big Rock Point
GE VBWR
Humboldt Bay-3
La Crosse
Pathfinder
Victoria County Station

PWRs
Arkansas Nuclear
Beaver Valley
Braidwood
Byron
Callaway
Calvert Cliffs
Catawba
Comanche Peak
Crystal River-3
D.C. Cook
Davis-Besse
Diablo Canyon
Fort Calhoun
Ginna
H.B. Robinson-2
Indian Point

Decatur, AL
Southport, NC
Clinton, IL
Richland, WA
Nebraska City, NE
Morris, IL
Cedar Rapids, IA
Baxley, GA
Newport City, MI
Vicksburg, MS
Wilmington, DE
Oswego, NY
Ottawa, IL
Philadelphia, PA
Minneapolis, MN
Oswego, NY
Toms River, NJ
Lancaster, PA
Painesville, OH
Plymouth, MA
Moline, IL
Baton Rouge, LA
Berwick, PA
Brattleboro, VT
Charlevoix, MI
Sunol, CA
Eureka, CA
Genoa, WI
Sioux Fails, SD
Victoria City, TX

Russellville, AR
McCandless, PA
Joliet, IL
Rockford, IL
Fulton, MO
Annapolis, MD
Rock Hill, SC
Glen Rose, TX
Crystal River, FL
Benton Harbor, MI
Toledo, OH
San Luis Obispo, CA
Omaha, NE
Rochester, NY
Florence, SC
New York City, NY

1
1

1

1
1
1
1
1

2
2
2
2
1
2
2
2
1
2
1
2
1

1

2

2C

1
1

12
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TABLE 3.4-1 (Cont.)

No. No. No.
Reactor Name Approximate Location Operating Shut Down Proposed

PWRs (Cont.)
Joseph M. Farley
Kewaunee
McGuire
Millstone
North Anna
Oconee
Palisades
Palo Verde
Point Beach
Prairie Island
Salem
San Onofre
Seabrook- 1
Sequoyah
Shearon Harris-I1
South Texas Project
St Lucie
Summer
Surry- 1
Three Mile Island-i
Turkey Point
Vogtle
Waterford-3
Watts Bar-i1
Wolf Creek-i1
Haddam Neck
Maine Yankee
Rancho Seco
Saxton
Yankee-Rowe
Zion
Alternate Energy Holdings
Amarillo Power
William Lee (Duke)
MidAmerican
Bellefonte
PPL Generation
Levy
Unannounced

Dothan, AL
Green Bay, WI
Charlotte, NC
New London, CT
Richmond, VA
Greenville, SC
South Haven, MI
Phoenix, AZ
Manitowoc, WI
Minneapolis, MN
Wilmington, DE
San Clemente, CA
Portsmouth, NH
Chattanooga, TN
Raleigh, NC
Bay City, TX
Ft. Pierce, FL
Columbia, SC
Newport News, VA
Harrisburg, PA
Miami, FL
Augusta, GA
New Orleans, LA
Spring City, TN
Burlington, KS
East Hampton, CT
Wiscasset, ME
Herald, CA
Saxton, PA
Rowe, MA
Warrenville, IL
Bruneau, ID
Amarillo, TX
Charlotte, SC
Payette County, ID
Scottsboro, AL
Berwick, PA
Levy County, FL
Unknown

1e

2

2f

2
2

1
1
1
1
1
2

1
2
2

2
1
2
1

Total 104 16 33

a Status as of February 2013.
b Proposed reactor is a pressurized water reactor (PWR).

C License application was withdrawn on June 11, 2010.
d Shut-down reactor is a boiling water reactor (BWR).

SProposed reactor is a BWR.

f Proposed reactors are BWRs.
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1 needed are being stored at commercial storage and staging locations, It is not possible to identify
2 the specific locations where the sealed sources are being used or stored. Most of these sources
3 are probably close to the larger population centers in the country. GTCC-like activated metal
4 wastes, sealed sources, and Other Waste are generated and/or stored at the LNL Site, LANL,
5 ORR, the West Valley Site, and a commercial facility in Lynchburg, Virginia (see Appendix B,
6 Table B-2).
7
8 Most of the Other Waste is associated with the West Valley Site or located at other
9 DOE sites (ORR and the INL Site). Two commercial facilities (in Virginia and Texas) are being

10 used to store GTCC LLRW Other Waste. In addition, Other Waste would be generated in the
11 planned Mo-99 production projects (GTCC LLRW) and the planned Pu-238 production project
12 (GTCC-like waste). The wastes from these planned projects are included in Group 2, and it is
13 assumed that they would be stored at the facilities that generated them until a disposal facility
14 becomes available.
15
16
17 3.4.2 Waste Generation Times
18
19 GTCC LLRW and GTCC-like waste have been and are continuing to be generated.
20 Figure 3.4.2-1 shows the assumed timeline for the receipt of waste for disposal (see Section B.4
21 for additional discussion). The actual start date for operations is uncertain at this time and
22 dependent upon, among other things, the alternative or alternatives selected, additional NEPA
23 review as needed, characterization studies, and other actions necessary to initiate and
24 complete construction and operation of a GTCC LLRW and GTCC-like waste disposal facility.
25 For purposes of analysis in the EIS, DOE assumed a start date of disposal operations in 2019.
26 However, given these uncertainties, the actual start date could vary. The GTCC LLRW and
27 GTCC-like waste are stored as they are generated, since there is no licensed facility that can
28 accept GTCC LLRW for disposal and since there is currently no disposal path for the GTCC-Iike
29 waste. This practice would continue indefinitely under the No Action Alternative.
30
31 Disused sealed sources would continue to be generated and stored by commercial
32 licensees. Although some GTCC LLRW activated metal waste from decommissioning nuclear
33 reactors is currently in storage, most of this waste type will not be generated and available for
34 disposal for several decades. In the future, if no disposal facility was available to accept the
35 waste, utilities would have to continue storing this waste in a manner consistent with their NRC
36 licenses. The Other Waste (such as that from the West Valley Site) would continue to be
37 managed at the generator site or at some other location.
38
39 GTCC-like waste at the DOE sites would continue to be stored in accordance with
40 the Radioactive Waste Management Manual, DOE M 435.1-1 (DOE 1999) and other DOE
41 requirements.
42
43
44 3.5 POTENTIAL CONSEQUENCES OF THE NO ACTION ALTERNATIVE
45
46 This section focuses on potential short- and long-term impacts on human health from
47 continued management of the GTCC LLRW and GTCC-like waste at current storage and
48
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generator sites. Under the No Action Alternative, it is assumed that the current facility operations
at the storage and generator sites would continue for the short term and result in minimal impacts
on most resource areas (e.g., air quality, geology, water resources, ecological resources,
socioeconomics, land use, transportation, and cultural resources). The main concerns are
associated with the human health impacts that could occur from storage of this waste.

Short-term impacts are assumed to be the impacts that would last for 100 years after the
wastes were generated and placed in storage. This time frame is consistent with the typical active
institutional control period assumed for such facilities. Long-term impacts are those assumed to
last for a period from 100 to 10,000 years after generation and placement in storage. The short-
term impacts are expected to be mainly occupational doses from maintenance and monitoring
activities. No off-site releases are expected for the short term, because the waste packages would
contain the radioactive materials and because monitoring of the site and nearby vicinity would
identify any needs for corrective action. It is possible that the public could be exposed to external
gamma radiation from the stored wastes if individuals were to venture close enough to the stored
wastes, but it is expected that such exposures would be low and not result in any significant LCF
risk.

Long-term impacts are those associated with the potential release of contaminants to the
environment and with the subsequent exposure to nearby individuals. Because it is assumed that
the site would not be monitored for the long term, there would be no worker doses during this
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1 time period. Also, although airborne releases from degraded containers could occur, it is
2 expected that the dispersion of any released radionuclides by the wind would greatly decrease the
3 air concentrations. The highest doses would therefore probably be those associated with the
4 migration of radionuclides to groundwater that would subsequently be used by members of the
5 general public. For this assessment, the exposed individual is assumed to be a hypothetical
6 resident farmer located 100 m (330 ft) downgradient from the storage facility.
7
8 For evaluating long-term impacts, no credit is taken for maintenance of the stored wastes
9 beyond 100 years. That is, it is assumed for analysis purposes in this EIS that after 100 years,

10 water could contact the radioactive contaminants in the waste packages and leach radionuclides
11 from the wastes, and that these radionuclides could then move toward the underlying
12 groundwater system. For this EIS, it is assumed that the activated metals and Other Waste would
13 stay within the NRC region in which the facility that generated the wastes was located, and the
14 sealed sources would be divided in the four NRC regions in proportion to the number of NRC-
15 licensed facilities within each region.
16
17 For purposes of analysis of the long-term impacts, wastes from the GTCC inventory that
18 are assumed to be generated within a given NRC region are assumed to be stored at a single
19 facility in that region, and this storage facility is assumed to have a footprint of 300 x 300 m
20 (1,000 x 1,000 ft). It is recognized that these simplifying assumptions do not represent the
21 current situation, and GTCC LLRW and GTCC-like waste are currently stored throughout the
22 region at a number of locations. However, this approach is assumed to be reasonable for
23 estimating the potential radiation doses and LCF risks to address the long-term impacts
24 associated with the No Action Alternative. It needs to be emphasized that the approach used for
25 analysis of the No Action Alternative differs from that used for the action alternatives, in which
26 the entire GTCC LLRW and GTCC-like waste inventory is assumed to be disposed of at each
27 site by using one of the disposal methods (i.e., for the No Action Alternative, only portions of the
28 inventory are assumed to be stored in each region).
29
30 The results of the long-term assessment for the No Action Alternative for the first
31 10,000 years following the 100-year institutional control period are presented in Tables 3.5-1 and
32 3.5-2. Figures 3.5-1 through 3.5-7 illustrate the results for a time period extending to
33 100,000 years. The tables provide the radiation doses and LCF risk in the four NRC regions for
34 the various waste types, and the figures illustrate the radionuclides expected to be the significant
35 dose contributors. In some figures, the time and dose scales are linear, and in others, they are
36 logarithmic, in order to better illustrate the results.
37
38 The results presented in these two tables and seven figures reflect the doses that could
39 occur from the groundwater pathway after the 100-year institutional control period assumed.
40 During the institutional control period, the site would be monitored, and corrective actions would
41 be taken if off-site releases were detected. However, it is assumed that after this time period, all
42 monitoring activities would cease, and any releases could thus be undetected.
43
44 Because the radionuclide mix for each waste type (i.e., activated metals, sealed sources,
45 and Other Waste) is different, the peak doses and LCF risks for each waste type do not
46 necessarily occur at the same time. In addition, the peak doses and LCF risks for the entire
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1 TABLE 3.5-1 Estimated Peak Annual Doses (in mremlyr) from the Use of Contaminated Groundwater within2 10,000 Years after the Institutional Control Period for the No Action Alternativea,b

GTCC LLRW GTCC-Like Waste
Peak

NRC Regionc/ Activated Sealed Other Waste Other Waste Activated Sealed Other Waste Other Waste Annual
Waste Group Metals Sources - CH - RH Metals Sources - CH - RH Dose

Region I 120 73,000 3,800 26,000 0.0 0.0 97,000 270,000 470,000
Region II 7.5 0.0 0.0 850 0.052 0.0 0.0 0.0 860
Region III 5.4 120 0.0 0.0 0.0 0.0 0.0 0.0 120
Region IV 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

aThese doses are associated with the use of contaminated groundwater by a resident farmer located 100 m (330 ft) from the edgeof the storage facility. All values are given to two significant figures. The times for the peak annual doses for NRC Regions I, II, and III
were calculated to be about 3,700, 98, and 1,100 years, respectively, after the assumed institutional control period of 100 years. No
doses from the groundwater pathway were calculated to occur within 10,000 years in Region IV for the No Action Altemnative. The

~primary contributors to the dose are GTCC LLRW sealed sources, GTCC LLRW Other Waste - RH, and GTCC-like Other Waste - RH.
•" The primary radionuclides contributing to the dose are C-14, 1-129, Np-237, and isotopes of uranium, plutonium, and americium.

bThe values given in this table represent the maximum or peak annual dose to the hypothetical resident farmer when the assumed entire
GTCC LLRW and GTCC-like waste inventory for a particular region is considered. The values in the waste-type-specific columns
provide the doses associated with each waste type at the time of the maximum or peak annual dose for the entire inventory. These
contributions do not necessarily represent the maximum or peak dose that could result from each of these waste types separately.
Because of the different radionuclide mixes and activities for each of the waste types, the maximum or peak annual dose that could
result from each waste type individually could occur at a different time. The peak annual doses that could result from each of the waste
types when considered separately are presented in Table E-21. This information is discussed in Sections 3.5.1 through 3.5.6.

Region I includes the states of Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York,
Pennsylvania, Rhode Island, Vermont, and Washington, D.C. Region II includes the states of Alabama, Florida, Georgia, Kentucky,
Mississippi, North Carolina, South Carolina, Tennessee, Virginia, and West Virginia. Region HI includes the states of Illinois, Indiana,
Iowa, Michigan, Minnesota, Ohio, and Wisconsin. Region IV includes Alaska, Arizona, Arkansas, California, Colorado, Hawaii, Idaho,
Kansas, Louisiana, Missouri, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, South Dakota, Texas,
Utah, Washington, and Wyoming.
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1TABLE 3.5-2 Estimated Annual LCF Risks from the Use of Contaminated Groundwater within 10,000 Years after the
2 Institutional Control Period for the No Action Alternativea,b

NRC GTCC LLRW GTCC-Like Waste

Regionc/ Peak

Waste Activated Sealed Other Waste Other Waste Activated Sealed Other Waste Other Waste Annual

Group Metals Sources - CH - RH Metals Sources - CH - RH LCF Risks

Region I 7E-05 4E-02 2E-03 2E-02 0E+00 0E+00 6E-02 2E-01 3E-01

Region II 4E-06 0E+00 0E+00 5E-04 6E-08 0E+00 0E+00 0E+00 5E-04

Region III 3E-06 7E-05 0E+00 0E+00 0E+00 0E+00 0E+00 0E+O0 7E-05

Region IV 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00

aAll values are given to one significant figure. The times for the peak annual LCF risks for NRC Regions I, II, and III were calculated to be

about 3,700, 98, and 1,100 years, respectively, after the assumed institutional control period of 100 years. No LCFs from the groundwater

pathway were calculated to occur within 10,000 years in Region IV for the No Action Alternative. The primary contributors to the LCF risk

are GTCC LLRW sealed sources, GTCC LLRW Other Waste - RH, and GTCC-Iike Other Waste - RH. The primary radionuclides

contributing to the LCF risk are C-14, 1-129, Np-237, and isotopes of uranium, plutonium, and americium.

bThe values given in this table represent the maximum or peak annual LCF risk to the hypothetical resident farmer when the assumed entire

GTCC LLRW and GTCC-like waste inventory for a particular region is considered. The values in the waste-type-specific columns provide

the risks associated with each waste type at the time of maximum or peak annual LCF risk for the entire inventory. These contributions do not

necessarily represent the maximum or peak LCF risk that could result from each of these waste types separately. Because of the different

radionuclide mixes and activities for different the waste types, the maximum or peak LCF risk that could result from each waste type

individually could occur at a different time. This information is discussed in Sections 3.5.1 through 3.5.6.

CRegion I includes the states of Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York,

Pennsylvania, Rhode Island, Vermont, and Washington, D.C. Region II includes the states of Alabama, Florida, Georgia, Kentucky,

Mississippi, North Carolina, South Carolina, Tennessee, Virginia, and West Virginia. Region III includes the states of Illinois, Indiana, Iowa,

Michigan, Minnesota, Ohio, and Wisconsin. Region IV includes Alaska, Arizona, Arkansas, California, Colorado, Hawaii, Idaho, Kansas,

Louisiana, Missouri, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, South Dakota, Texas, Utah, Washington,

and Wyoming.
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FIGURE 3.5-1 Temporal Plot of Radiation Doses Associated with the Use of Contaminated
Groundwater within 1,000 Years after the Institutional Control Period in NRC Region I
for the No Action Alternative
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FIGURE 3.5-2 Temporal Plot of Radiation Doses Associated with the Use of Contaminated
Groundwater within 100,000 Years after the Institutional Control Period in NRC Region I
for the No Action Alternative
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FIGURE 3.5-3 Temporal Plot of Radiation Doses Associated with the Use of Contaminated
Groundwater within 10,000 Years after the Institutional Control Period in NRC Region II

for the No Action Alternative
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FIGURE 3.5-4 Temporal Plot of Radiation Doses Associated with the Use of Contaminated
Groundwater within 100,000 Years after the Institutional Control Period in NRC Region II

for the No Action Alternative
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FIGURE 3.5-5 Temporal Plot of Radiation Doses Associated with the Use of Contaminated
Groundwater within 10,000 Years after the Institutional Control Period in NRC Region III
for the No Action Alternative
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2 FIGURE 3.5-7 Temporal Plot of Radiation Doses Associated with the Use of
3 Contaminated Groundwater within 100,090 Years after the Institutional Control Period
4 in NRC Region IV for the No Action Alternative

5
6
7 GTCC LLRW and GTCC-like waste inventory considered as a whole could be different than
8 those for the individual waste types. The results presented in Tables 3.5-1 and 3.5-2 are for the
9 entire GTCC LLRW and GTCC-like waste inventory assumed for that region, and the

10 contributions of the individual waste types given in these tables are those that occur at the time
11 of peak doses and LCF risks for the given inventory. The peak annual doses that could result
12 from each of the waste types when considered separately are presented in Table E-2 1.
13
14 The estimated doses and LCF risks for the hypothetical resident farmer scenario
15 evaluated to assess the long-term impacts for the No Action Alternative are presented in two
16 ways in this EIS. The first presents the peak dose and LCF risk when long-term storage of the
17 entire GTCC LLRW and GTCC-like waste inventory is considered. These are provided in
18 Tables 3.5-1 and 3.5-2. The second presents the peak dose and LCF risk for each waste type
19 considered on its own. These results are presented in Sections 3.5.1 through 3.5.6, which focus
20 on those waste types that have peak doses and LCF risks at different times than those presented
21 in the two tables.
22
23 It was calculated that radionuclides would not reach the groundwater table in NRC
24 Region IV within 10,000 years, so the results presented in Tables 3.5-1 and 3.5-2 have zeroes for
25 this region for all waste types. Radionuclides were calculated to reach the groundwater table and
26 a well located 100 m (330 fi) downgradient at about 40,000 years in NRC Region IV
27 (see Figure 3.5-7). The peak annual dose in this region was determined to be about 19 mrem/yr,
28 largely due to uranium and plutonium isotopes and their radioactive decay products. There is a
29 high degree of uncertainty with regard to estimates that extend so far into the future.
30
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The highest radiation doses and LCF risks for the four regions evaluated are associated
with NRC Region I. This region has the largest portion of the GTCC LLRW and GTCC-like
waste inventory assumed (due to the presence of the waste from the West Valley Site). The West
Valley Site accounts for about 56% of the entire GTCC EIS waste inventory, and much of this
waste meets the DOE definition of TRU waste. The total estimated volume of GTCC LLRW at
the West Valley Site is about 4,300 m3 (150,000 ft3), and the volume of GTCC-like waste is
estimated to be about 2,200 m3 (78,000 ft3).

Another reason for the higher doses and LCF risk in NRC Region I is because a disposal
facility in that region would likely be in a generally humid environment with a relatively short
distance to the groundwater table. These properties would probably result in higher radiation
doses and LCF risks, especially when compared with the more arid sites expected in NRC
Region IV.

The peak annual dose in NRC Region I within 10,000 years was calculated to be
470,000 mrem/yr, and this dose would occur about 3,700 years after termination of the
institutional control period (assumed to be 100 years). This dose is assumed to result if an
exposure pathway to the contaminated groundwater is possible and if the resident farmer
scenario realistically represents this exposure. This dose would be largely attributable to
plutonium isotopes and Am-243 (which decays to Pu-239) and would result from the long-term
storage of GTCC LLRW sealed sources containing plutonium and Am-243 and from the Other
Waste. The Other Waste would contribute about 84% to this peak annual dose and be associated
mainly with the West Valley Site. In addition to this peak annual dose at 3,700 years in the
future, there would be a high dose (about 14,000 mrern/yr) in the very near term from C-14,
1-129, Pu-238, and uranium isotopes, because it is assumed in this analysis that C-14, 1-129, and
uranium would dissolve completely in water. It was calculated that this dose would occur about
50 years following the institutional control period.

The peak annual doses in NRC Regions II and III would be lower than that for Region I,
but they would exceed 100 mrenm/yr. The peak annual dose within 10,000 years in NRC
Region II was calculated to be 860 mrem/yr and to occur about 98 years following the
institutional control period. This peak dose would be largely attributable to C-14 and 1-129, with
GTCC LLRW Other Waste - RH being the main contributor. The peak annual dose within
10,000 years in NRC Region III was calculated to be 120 mrem/yr and to occur about
1,100 years in the future. This dose would be largely attributable to Np-237 and Am-241 (which
decays to Np-237), with GTCC LLRW sealed sources being the main contributor to this dose.
Much larger doses were calculated to occur in these two NRC regions in the very long term
(see Figures 3.5-4 and 3.5-6), largely due to uranium and plutonium isotopes. There is a very
large degree of uncertainty in estimates that range this far into the future.

An additional discussion of these short-term and long-term impacts in terms of the
specific types of wastes being addressed in this EIS is provided here, as follows.
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1 3.5.1 GTCC LLRW Activated Metal Waste
2
3 As shown in Table 3.4-1 and Figure 3.1-1, the activated metal waste would be retained
4 for storage at some or all of the 84 locations having commercial nuclear reactors. This total
5 would include the 33 assumed new, yet-to-be-licensed reactors. It is assumed that the wastes
6 would be stored in secure locations at these sites in accordance with NRC licenses for an
7 indefinite period of time.
8
9

10 3.5.1.1 Short-Term Impacts
11
12 Under the No Action Alternative, it is expected that short-term impacts would be the
13 same as those at sites with ISFSls having stored wastes and that storage practices would be
14 protective of human health and the environment. Monitoring and maintenance of these waste
15 storage areas would continue, and any required maintenance would be performed in a manner
16 consistent with the existing NRC licenses. These wastes could also be stored at other NRC-
17 approved facilities, and it is expected that this option would also have minimal impacts on the
18 environment. Because the activated metals would be in closed (welded shut) stainless-steel
19 canisters, no releases of radioactive material to the air, ground, or water are anticipated for the
20 short term. Should an accidental release occur, best management practices and site operating
21 procedures would ensure that any contaminant releases to the air would be minimal and comply
22 with NRC licensing requirements.
23
24 Minimal adverse impacts on the health of the workers and the general public are
25 expected. The short-term human health impacts would be a result of the low levels of radiation
26 from the stored activated metals in their shielded canisters. Since the activated metals would
27 come from a decommissioned reactor, most ISFSIs with activated metal canisters would be at
28 decomumissioned reactor sites, unless the waste had been shipped elsewhere for interim storage.
29 Therefore, most human exposure at these locations would result primarily from stored SNF
30 rather than stored activated metals, because the number of activated metal canisters might only
31 be about 10% or less of the number of SNF canisters in ISFSIs. Annual occupational involved
32 worker collective doses from surveillance and maintenance activities at a single ISFSI are
33 estimated to be on the order of 1 to 4 person-rem per year (Pacific Gas and Electric
34 Company 2001; Prairie Island 2008; Surry Power Station 2002). Such doses would depend on
35 the size and type of the ISFSI. In addition, the actual impact from activated metal storage would
36 likely be less and would depend on the number of activated metal canisters and their locations
37 and external dose rates relative to those of the SNF canisters present.
38
39 Some reactor sites have more than one reactor, with one or more having been
40 decommissioned and one or more still in operation. Thus, impacts would also occur to nearby
41 worker populations at an active reactor site with an ISFSI. Such noninvolved worker exposures
42 would depend on the size of the ISFSI, the relative locations (i.e., distance) and shielding
43 afforded by the nearby work area(s), and the number of nearby noninvolved workers. Potential
44 annual collective doses to noninvolved workers at a reactor site from a collocated ISFSI have
45 been estimated to reach as high as about 10 person-rem (Prairie Island 2008).
46
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1 While the radiation field from an ISFSI is generally low, potential public exposure is
2 possible, depending on distance and the local site characteristics (e.g., elevation contours,
3 vegetation). The annual collective external dose to the public from an ISFSI could exceed
4 1 person-remn (Prairie Island 2008) if a sufficiently large local population was located close
5 enough to the site. Again, most exposure would result from SNF rather than from any GTCC
6 activated metals present at the ISFSI. None of these doses is expected to result in an LCF.
7
8
9 3.5.1.2 Long-Term Impacts

10
11 As discussed previously, the NRC license requires storage facilities or areas to be
12 maintained in a manner that is safe for the environment and the general public until a path to
13 disposal is identified. Continued storage of activated metal waste at the 84 reactor (generator)
14 sites would entail a continued risk of intruder access (i.e., both inadvertent human intruder and
15 intentional acts such as sabotage) at each of the sites.
16
17 For the long-term evaluation of the No Action Alternative in this EIS, the following
18 assumptions apply: (1) maintenance activities at these storage facilities would not be conducted
19 after the active institutional control period (i.e., after 100 years), (2) the storage containers would
20 start to degrade to the extent that potential radionuclide releases could occur, (3) these
21 radionuclides would then reach the groundwater and move downgradient off-site, and (4) a
22 hypothetical individual would use and consume this contaminated groundwater in the future.
23 These assumptions were made to allow for an assessment of the potential human health impacts
24 in the future; they do not imply that such a situation is reasonable or likely to occur.
25
26 Once the containers would begin to degrade, other exposure pathways could also be
27 relevant, including exposures from airborne releases and releases to surface waters in the site
28 vicinity. There is a large amount of uncertainty with regard to these pathways and the likelihood
29 of future exposures to nearby individuals. This analysis was limited to the groundwater pathway
30 to allow for a comparison with the action alternatives in this EIS. Because releases are limited to
31 a single environmental medium (groundwater), the estimate of the potential radiation doses and
32 LCF risks is expected to be conservative, since the amount of radionuclides released to
33 groundwater is maximized, and since there would probably be much less dilution in groundwater
34 than in a nearby surface water feature, such as a stream, river, or lake, due to the smaller
35 impacted volume. Any releases to the air would be dispersed quickly by wind, resulting in
36 generally low concentrations.
37
38 To address the impacts associated with long-term storage of GTCC LLRW activated
39 metals, an analysis was performed by using the RESRAD-OFFSITE computer code. This was
40 done to allow for a comparison of the potential impacts (future radiation doses and LCF risks)
41 under the No Action Alternative with those under the action alternatives. This approach involves
42 calculating the future dose to a resident located 100 m (330 ft) downgradient of the perimeter of
43 the storage area in the next 10,000 years (see also Section 5.3.4.3).
44
45 Radionuclides would not be released to the environment from the stored wastes until the
46 waste containers degraded to the point that precipitation would be infiltrating into the containers,
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1 leaching the radionuclides for subsequent migration to groundwater. The maximum annual
2 radiation dose to the highest exposed individual that could result from using and ingesting
3 contaminated groundwater associated with the long-term storage of GTCC LLRW activated
4 metal waste would range from 6.3 mrem/yr at 73 years following the assumed 100-year
5 institutional control period in NRC Region III to 130 mrem/yr at 3,800 years in the future in
6 NRC Region I. These doses are the peak doses for the LLRW activated metal waste type and are
7 about 10% to 20% higher than those given in Table 3.5-1, which presents doses from the
8 activated metal waste type but at the time of the peak dose for the entire waste inventory
9 (i.e., doses are for a different time). Much of the radiation doses and LCF risks associated with

10 the activated metals would be attributable to C-14 and plutonium isotopes and their radioactive
11 decay products.
12
13 High doses and LCF risks could occur in the long term if these wastes remained in
14 storage at these reactor sites for the indefinite future and no action was taken. The results given
15 here are conservative but provide a perspective on the doses that could occur under this
16 alternative.
17
18
19 3.5.2 GTCC LLRW Sealed Source Waste
20
21 Currently, disused sealed sources are stored at licensee locations (e.g., hospitals,
22 laboratories, and industrial facilities) throughout the country pending the availability of a
23 disposal path. As discussed in Section 3.1, the sources recovered by GMS/OSRP are not
24 included in the GTCC EIS inventory.
25
26

Disused or Unwanted Sealed Sources Present a National Security and Public Health Threat

According to the National Nuclear Security Administration:

"Every year, thousands of sources become disused and unwanted in the United States. While secure storage is a
temporary measure, the longer sources remain disused or unwanted, the greater the chance that they will become
unsecured or abandoned. Due to their high activity and portability, radioactive sealed sources .. , could be used in
a radiological dispersal device (RDD), commonly referred to as 'dirty bombs.' An attack using an RDD could
result in extensive economic loss, significant social disruption, and potential serious public health problems."
(Source: NNSA News 2010, www.nnsa.energy.gov/mediaroom/pressreleases/01I. 14.1I0a)

An accidental release of cesium-chloride from a radioactive sealed source in Goiania, Brazil, in 1987
demonstrates the dangers that can result from unsecured or abandoned sources. An abandoned Cs-137
teletherapy unit (formerly used by a private radiography institute to treat cancer) was found by scrap metal
scavengers in Goiania and sold to a junkyard. Believing the source material to be valuable, the junkyard owner
distributed small pieces of the highly dispersible material to friends and family. Four people died within
2 months of the accident, approximately 250 people were contaminated, and more than 112,000 people were
surveyed for contamination. The environment, including eighty-five houses, was also severely contaminated.
(Sources: GAO 2003, www.gao.gov/new.items/d03638.pdf; National Research Council 2008, www.nap.edu/
catalog/1 1976.html)

27
28
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1 3.5.2.1 Short-Term Impacts
2
3 Sources awaiting disposition in the short term could pose an external radiation hazard
4 that would have to be properly addressed. At facilities that routinely handle sealed sources with a
5 strong gamma component, average annual dose rates to occupational workers range from tens to
6 hundreds of millirem per person (NRC 2008). When the waste would be in storage (and not
7 being handled), it is expected that occupational exposure values would be lower than these
8 values would be when waste is handled for monitoring and surveillance purposes. Average
9 worker doses would depend on the number and type of sources and the characteristics of the

10 storage areas and monitoring program. Exposure to noninvolved workers might occur if their
11 work areas were close to stored sources. These doses are not expected to result in an LCF.
12
13
14 3.5.2.2 Long-Term Impacts
15
16 For sealed sources stored at licensed locations, an assessment similar to that conducted
17 for activated metal wastes (i.e., a regional storage concept) was done for their long-term storage
18 under the No Action Alternative. The inventory of sealed sources is assumed to be divided
19 among the four NRC regions in proportion to the number of licenses in each region. The
20 RESRAD-OFFSITE computer code was used to calculate the future dose to a resident located
21 100 m (330 ft) downgradient of the storage area perimeter.
22
23 The maximum annual radiation dose to a hypothetical individual having the highest
24 impacts from using and ingesting contaminated groundwater is estimated to be 120 mrem/yr at
25 1,100 years following the institutional control period in NRC Region III and 73,000 mrem/yr at
26 3,700 years in the future in N-RC Region I. These values are the same as those presented in
27 Table 3.5-1. The radionuclides that would result in most of the dose would be Np 237, Am-241,
28 and plutonium isotopes and their radioactive decay products.
29
30 Very high doses and LCF risks could occur in the long term (after 10,000 years) if these
31 wastes remained in storage at these sites indefinitely and no action was taken. The results given
32 here are based on the following assumptions: (1) maintenance activities at these storage facilities
33 would end at 100 years, (2) the storage containers would degrade to the extent that radionuclide
34 releases would occur, (3) these radionuclides would then reach groundwater and move
35 downgradient off-site, and (4) an individual would consume this contaminated groundwater in
36 the future. This set of circumstances is very unlikely, but the results given here help provide a
37 perspective on the doses that could occur under this alternative.
38
39 The estimated doses for the sealed sources are much larger than the doses for the
40 activated metal wastes mainly because of the assumed higher leach rates. Should it be necessary
41 to store sealed sources for a very long period of time, measures (such as the use of grout or other
42 stabilizing material) would be taken to minimize the leachability of these wastes and thereby
43 minimize the likelihood of these releases occurring. It is expected that such procedures would
44 reduce the peak annual doses significantly (by a factor of 100 or more), such that the values
45 would be comparable to those given above for the activated metal wastes. The No Action
46 Alternative would not address potential national security concerns presented by the current lack
47 of disposal capability for disused GTCC sealed sources (NRC 2006).
48
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1 3.S.3 GTCC LLRW Other Waste
2
3 Most of the waste in this waste type category would be associated with the possible
4 exhumation of two disposal areas (i.e., NDA and SDA) at the West Valley Site. These wastes are
5 included in Group 2 and would be generated only if a decision was made under NEPA to remove
6 these wastes as part of deconmmissioning the West Valley Site. Under the No Action Alternative
7 in this EIS, a disposal facility would not be made available for these wastes; hence, it would be
8 necessary to store this GTCC LLRW in a secured facility at the site for an indefinite period of
9 time. These wastes at the West Valley Site are addressed only for NRC Region I, which is the

10 NRC region in which this site is located. Note that the input parameters for site characteristics
11 are based on the regionalized input values in Tables E-20 and E-21 and may not necessarily be
12 the same as site-specific values applicable to the West Valley Site.
13
14 The total volume of GTCC Other Waste in these two disposal areas is estimated to be
15 about 3,500 m3 (120,000 ft3). Most of this waste is GTCC LLRW, with 31 m3 (1,100 ft3) (from
16 the NDA) being GTCC-like waste. The GTCC LLRW and GTCC-like waste associated with the
17 NDA and SDA are a result of previous commercial nuclear fuel processing activities and the
18 disposal of radioactive waste from a number of commercial and government programs. These
19 two areas are located adjacent to each other on the south plateau portion of the West Valley Site.
20
21 In addition to these wastes from the West Valley Site, a smaller volume of waste would
22 be associated with two planned Mo-99 production projects. The total volume of GTCC LLRW
23 associated with these two Mo-99 production projects would be 390 m3 (14,000 ft3).1 It is
24 expected that these wastes would be stored at the production facilities until disposal capability
25 would become available.
26
27
28 3.5.3.1 Short-Term Impaets
29
30 The short-term impacts are expected to be comparable to those from the storage of the
31 activated metal waste but lower because the external gamma exposure rates associated with the
32 GTCC LLRW Other Waste are generally lower than those associated with the activated metal
33 waste. The annual radiation doses to involved workers performing surveillance and maintenance
34 activities would probably not exceed 1 person-rem/yr (based on the information provided for
35 storage of activated metal waste in Section 3.5.1.1). The annual collective external dose to the
36 public is also not expected to exceed 1 person-rem. Most of these impacts are expected to occur
37 within NRC Region I because the West Valley Site is there. None of these doses are expected to
38 result inan LCF.
39
40

1Waste from Mo-99 production will be generated by NRC and Agreement State licensees and is therefore, for
purposes of analysis in this EIS, considered to be GTCC LLRW. In the event Mo-99 producers enter into a
uranium lease agreement with DOE pursuant to applicable provisions in the American Medical Isotopes
Production Act of 2012 (Title XXXI, Subtitle F, National Defense Authorization Act for Fiscal Year 2013,
Public Law 112-239), it is possible that waste resulting from Mo-99 production included in the current estimates
of GTCC LLRW may be determined to be waste for which DOE is responsible for final disposition.
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1 3.5.3.2 Long-Term Impacts
2
3 To address the impacts associated with long-term storage of GTCC LLRW Other Waste,
4 an analysis was performed by using the RESRAD-OFFSITE computer code. This was done to
5 allow for a comparison of the potential impacts (future radiation doses and LCF risks) under the
6 No Action Alternative with those under the action alternatives. This approach involves
7 calculating the future dose to a resident located 100 m (330 ft) downgradient of the perimeter of
8 the storage area in the next 10,000 years (see also Section 5.3.4.3). The approach used for this
9 analysis is generally the same as that described for the activated metal wastes

10 (see Section 3.5.1.2).
11
12 Radionuclides would not be released to the environment from the stored wastes until the
13 waste containers degraded to the point that precipitation would be infiltrating into the containers,
14 leaching the radionuclides for subsequent migration to groundwater. The maximum annual
15 radiation dose to an individual from the use and ingestion of contaminated groundwater from the
16 long-term storage of GTCC LLRW Other Waste in NRC Region I was calculated to be
17 30,000 mrenm/yr and to occur about 3,700 years in the future. A much lower peak dose was
18 calculated for NRC Region II; the maximum annual dose in this NRC region was calculated to
19 be 850 mrem/yr and to occur 98 years after termination of institutional controls. These values are
20 the same as those given in Table 3.5-1. These doses and LCF risks would be largely attributable
21 to uranium and plutonium isotopes and their radioactive decay products.
22
23 High doses and LCF risks could occur in the long term if no action was taken and these
24 wastes remained in storage at these sites for the indefinite future. The results given here are
25 conservative but provide a perspective on the doses that could occur under this alternative.
26
27
28 3.5.4 GTCC-Like Activated Metal Waste
29
30 The total volume of GTCC-like activated metal waste is estimated to be about 13 mn3

31 (460 ft3). Under the No Action Alternative, this small volume of waste and other GTCC-like
32 activated metal waste would continue to be securely stored at the DOE sites where the waste
33 was generated. The impacts under the No Action Alternative for these wastes are expected to be
34 much smaller than those for GTCC LLRW activated metal waste described in Section 3.5.1.1
35 for the short term and Section 3.5.1.2 for the long term because the volume of waste would be
36 much lower. It is estimated that there would be a small radiation dose of 0.14 mrem/yr to the
37 hypothetical resident farmer in NRC Region II at 120 years after termination of institutional
38 controls. This peak dose is solely attributable to this waste type and is about three times higher
39 than that given in Table 3.5-1, which represents the peak dose for the entire GTCC LLRW and
40 GTCC-like waste inventory.
41
42
43 3.5.5 GTCC-Like Sealed Source Waste
44
45 There would be a very small amount of GTCC-like sealed source waste in the EIS
46 inventory (0.83 mn3 [29 ft3]). In contrast, the estimated total volume of GTCC LLRW sealed
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1 source waste would be about 2,900 m3 (100,000 ft3). The impacts under the No Action
2 Alternative for the GTCC-like sealed sources are expected to be much smaller than those for
3 GTCC LLRW sealed sources discussed in Section 3.5.2.1 for the short term and Section 3.5.2.2
4 for the long term because the volume of waste would be much lower.
5
6
7 3.5.6 GTCC-Like Other Waste
8
9 Most of the waste in this waste type category would be associated with decontamination

10 and decommissioning the West Valley Site. Some of this waste would be in Group 1, and some
11 would be in Group 2. The total volume of GTCC-like Other Waste is estimated to be about
12 2,800 m3 (99,000 ft3), and all but 590 m3 (21,000 ft3) would be associated with cleanup of the
13 West Valley Site. The remaining amount would be associated with the planned DOE Pu-238
14 production project (380 m3 or 13,000 ft3 in Group 2) and wastes from several DOE sites (210 mn3

15 or 7,400 ft3 in Group 1).
16
17 Under the No Action Alternative in this EIS, a disposal facility would not be made
18 available for these wastes; hence, it would be necessary to store this GTCC-like Other Waste in a
19 secured facility at the generating site for an indefinite period of time. Most of this waste is in
20 N-RC Region I, which is the NRC region in which the West Valley Site is located. The same
21 approach as that used for GTCC LLRW Other Waste was used for the GTCC-like Other Waste.
22
23
24 3.5.6.1 Short-Term Impacts
25
26 The short-term impacts are expected to be comparable to those from storage of the
27 activated metal waste, but lower because of the generally lower external gamma exposure rates
28 associated with Other Waste than with activated metal waste. The annual radiation doses to
29 involved workers performing surveillance and maintenance activities would probably not exceed
30 1 person-renm/yr (based on the information provided for storage of activated metal waste in
31 Section 3.5.1.1). In addition, the annual collective external dose to the public would not exceed
32 1 person-rem/yr. It is expected that these impacts would occur largely within NRC Region I
33 because the West Valley Site is there. None of these doses are expected to result in an LCF.
34
35
36 3.5.6.2 Long-Term Impacts
37
38 To address the impacts associated with long-term storage of GTCC-likce Other Waste, an
39 analysis was performed by using the RESRAD-OFFSITE computer code. This was done to allow
40 for a comparison of the potential impacts (futture radiation doses and LCF risks) under the No
41 Action Alternative with those under the action alternatives. This approach involves calculating
42 the future dose to a resident located 100 in (330 ft) downgradient of the perimeter of the storage
43 area in the next 10,000 years (see also Section 5.3.4.3). The approach used for this analysis is
44 generally the same as that described for the activated metal waste (see Section 3.5.1.2).
45
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1 Radionuclides would not be released to the environment from the stored wastes until the
2 waste containers degraded to the point that precipitation would be infiltrating into the containers,
3 leaching the radionuclides for subsequent migration to groundwater. The maximum annual
4 radiation dose to an individual that could result from using and ingesting contaminated
5 groundwater associated with the long-term storage of GTCC-like Other Waste in NRC Region I
6 was calculated to be about 370,000 mrem/yr and to occur about 3,700 years in the future. In
7 NRC Region II, the maximum annual dose was calculated to be 380 mrern/yr and to occur
8 1,800 years in the future. These doses are the peak doses for the GTCC-like Other Waste type.
9 The value for NRC Region II differs from that given in Table 3.5-1, which presents doses from

10 the GTCC-like Other Waste type but at the time of the peak dose for the entire GTCC LLRW
11 and GTCC-like waste inventory (i.e., doses are for a different time). The value for NRC Region I
12 is the same as that given in Table 3.5-1. The doses and LCF risks would be largely attributable to
13 Np-237, Am-243, and uranium and plutonium isotopes and their radioactive decay products.
14
15 High doses could occur in the long term if these wastes remained in storage at these sites
16 for the indefinite future and no action was taken. The results given here are conservative but
17 provide a perspective on the doses that could occur under this alternative.
18
19
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1 4 ALTERNATIVE 2: DISPOSAL IN A GEOLOGIC REPOSITORY
2 AT TILE WASTE ISOLATION PILOT PLANT
3
4
5 This chapter provides an evaluation of the affected environment, environmental and
6 human health consequences, and cumulative impacts from disposal of GTCC LLRW and
7 GTCC-like waste at WIPP. Section 4.1 describes the WIPP alternative (Alternative 2). The
8 affected environments for various environmental resource areas evaluated for this alternative are
9 discussed in Section 4.2. The potential environmental and human health consequences from the

10 construction of the additional underground rooms and from the operations associated with
11 emplacing the waste containers in these rooms are discussed in Section 4.3. A summary of the
12 potential impacts at the WIPP site area from the proposed action is presented in Section 4.4;
13 Section 4.5 deals with cumulative impacts. Section 4.6 describes the irreversible and irretrievable
14 commitment of resources associated with this alternative. Statutory and regulatory requirements
15 specific to WIPP are discussed in Section 4.7. Federal and state statutes and regulations and
16 DOE Orders relevant to WIPP are discussed in Chapter 13 of this EIS. Imp act assessment
17 methodologies used for this EIS are described in Appendix C.
18
19 It should be noted that waste disposal operations at WIPP were suspended on February 5,
20 2014, following a fire involving an underground vehicle. Nine days later, on February 14, 2014,
21 a radiological event occurred underground at WIPP, contaminating a portion of the mine
22 primarily along the ventilation path from the location of the incident and releasing a small
23 amount of contamination into the environment.
24
25 On February 5, 2014, at approximately 10:45 am, an underground fire occurred involving
26 a salt haul truck, a diesel-powered vehicle used to move mined salt from the underground. There
27 were 86 people in the underground at the onset of the fire; all exited the mine safely. Six
28 personnel were evaluated for smoke inhalation and released from a local hospital the day of the
29 underground fire. The Department appointed an Accident Investigation Board (AIB) to
30 determine the cause of the accident and to develop recommendations for corrective actions to
31 prevent recurrence. The AIB is an independent entity that performs a rigorous accident
32 investigation and prepares associated investigation reports in accordance with established
33 Department requirements, i.e., DOE Order 225.1iB, Accident Investigations. The results of the
34 fire accident investigation were released in an extensive report issued March 13, 20141.
35 Corrective actions have been incorporated into the recovery baseline schedule.
36
37 On February 14, 2014, at 11:14 pm, a continuous air monitor detected a radiological
38 release in the underground. The underground ventilation system automatically switched to HEPA
39 filtration and the damper was manually opened and adjusted to achieve designated airflow. The
40 airflow was reduced from 425,000 cubic feet per minute (cfmn) to 60,000 cfm. No employees
41 were in the underground at the time. The continuous air monitor was located immediately
42 outside Panel 7. Redirecting the ventilation through the HEPA filters is designed to protect
43 aboveground workers at the site and the public in the surrounding areas by minimizing radiation
44 releases to the environment. The automatic switch to HEPA ventilation operated as designed,
45 thereby minimizing the external radiological release. Slightly elevated levels of airborne

1 1AIB fire report available at: http://w-ww.wipp.energy.gov/Special/AIB%20Report.pdf.
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1 radioactive concentrations were detected outside the WIPP facility after the release occurred due
2 to leakage through closed ventilation filter bypass dampers.
3
4 The Department appointed a second MIB to determine the cause of the radiological
5 release and to develop recommendations for corrective actions. This second AIB is using a two-
6 phased approach. The first phase focused on the response to the radioactive material release,
7 including related exposure to aboveground workers and the response actions, while the second
8 phase evaluated the cause of the underground radiological release event.
9

10 The first phase results are documented in the comprehensive report issued April 24,
11 201 42. According to the Phase 1 report, the cumulative effect of inadequacies in ventilation
12 system design and operability compounded by degradation of key safety management programs
13 and safety culture resulted in the release of a minimal amount of radioactive material from the
14 underground to the environment. The Phase 2 AIB report, covering the cause of the radiological
15 release, was issued April 16, 2015. Similar to the fire incident, the key elements of the corrective
16 action plans are included in recovery planning activities.
17
18 DOE will resume disposal operations at WIPP when it is safe to do so. The schedule for
19 restart of limited operations is currently under review. DOE is continuing to characterize and
20 certify TRU waste at the Idaho National Laboratory, Oak Ridge National Laboratory, Savannah
21 River Site, and Argonne National Laboratory for eventual shipment to WlPP. TRU waste
22 continues to be generated at the Hanford site and Lawrence Livermore National Laboratory.
23 DOE is carefully evaluating and analyzing the impacts on storage requirements and
24 commitments with state regulators at the generator sites. These efforts will inform decisions
25 related to the availability of storage for certified TRU waste until waste shipments to WIPP can
26 resume. Detailed information on the status of recovery activities at WIPP can be found at
27 http ://www.wipp.energy.gov/wipprecovery/recovery.html.
28
29
30 4.1 DESCRIPTION OF ALTERNATIVE 2
31
32 Under Alternative 2, it is assumed that GTCC LLRW and GTCC-like wastes would be
33 received at WIPP and be disposed of by using the same technologies and methods currently used
34 there for the disposal of defense-generated TRU waste. The exception is emplacement of
35 activated metal and Other Waste that are RH wastes. These wastes are assumed to be managed as
36 CH waste and would be emplaced in room floors instead of in wall spaces. It is assumed that all
37 of the surface (aboveground) facilities at WVIPP would be available for managing these wastes,
38 and no additional surface facilities would need to be constructed. On the basis of current mining
39 experience in the area, it is assumed that the existing mine shafts, shaft stations, and underground
40 haul routes and tunnels would be functional during the period projected for the disposal of
41 GTCC LLRW and GTCC-like waste. The incremental impacts on the environment and human
42 health from the construction of additional underground rooms and from the operations involved
43 with disposing of the GTCC LLRW and GTCC-like waste at WIPP are evaluated in this EIS to
44 allow for comparison with other alternatives. Should WIPP be identified as the preferred option

2 AIB radiological release Phase 1 report available at: http://www.wipp.energy.gov/Special/AIBFinalWIPP_

Rad_Release_Phasel_04_22 2014.pdf.
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1 for disposal of these wastes, further evaluation and analysis of alternative technologies and
2 methods to optimize the transport, handling, and emplacement of the wastes would be conducted
3 to identify those technologies and methods that would minimize to the extent possible any
4 potential impacts on human health or the environment. Follow-on WlPP-specific NEPA
5 evaluation and documentation, as appropriate, would be conducted to examine in greater detail
6 the potential impacts associated with the disposal of GTCC LLRW and GTCC-like wastes at
7 WlPP.
8
9

10 4.1.1 Facility Location and Background
11
12 WJPP is the nation's only underground repository for the permanent disposal of defense-
13 generated TRU waste. DOE issued an EIS for WIPP in 1980 (DOE 1980), and this was followed
14 by two supplemental EISs. The first supplement issued in 1990 (DOE 1990) and the second
15 supplement issued in 1997 (DOE 1997) focused on impacts from waste disposal operations.
16 Impacts from operations are periodically re-evaluated as required by DOE NEPA regulations.
17 This re-evaluation occurs at least every five years and utilizes the supplemental analysis process
18 to consider whether any significant new circumstances or changes to the WlPP program could
19 cause substantial changes to the environmental impacts predicted in the second supplement. The
20 latest re-evaluation was completed in 2009 (DOE 2009a). Construction of WlPP began in the
21 1980s. A site and preliminary design validation study that was initiated in 1981 provides the
22 foundation for the mine plan design and construction (DOE 1983). The first shipment of CH
23 TRU waste was received at WIPP on March 26, 1999, and the first shipment of RH TRU waste
24 was received on January 23, 2007. The total capacity for disposal of TRU waste established
25 under the WIPP LWA as amended (P.L. 102-579 as amended by P.L. 104-201) is 175,675 m3

26 (6.2 million ft3). The Consultation and Cooperative Agreement with the State of New Mexico
27 (1981) established a total RH capacity of 7,080 m3 (250,000 ft3), with the remaining capacity for
28 CH TRU at 168,500 m3 (5.95 million ft3). In addition, the WlPP LWA as amended limits the
29 total radioactivity of RH waste to 5.1 million curies. Current plans include receipt and
30 emplacement of TRU waste in 10 waste disposal panels through FY 2030.
31
32 The WIPP site is located in Eddy County in the Chihuahuan Desert of southeastern New
33 Mexico (Figure 4.1.1-1). The site is about 42 kmn (26 mi) east of Carlsbad in a region known as
34 Los Medafios, a relatively flat, sparsely inhabited plateau with little surface water. The WIPP site
35 encompasses approximately 41 km2 (16 mi2 ) under the jurisdiction of DOE pursuant to the
36 WIPP LWA as amended (P.L. 102-579 as amended by P.L. 104-201), which was signed into law
37 on October 30, 1992. This law transferred responsibility of the WlPP withdrawal area from the
38 Secretary of the Interior to the Secretary of Energy. The land is permanently withdrawn from all
39 forms of entry, appropriation, and disposal under the public land laws and is reserved for uses
40 associated with the purposes of WlPP.
41
42 The WIPP site covers 16 sections (each section is one square mile) of federal land in
43 Township 22 South, Range 31 East, and is divided into four areas under DOE control
44 (Figure 1.4.3-2). A chain-link fence surrounds the innermost "Property Protection Area," which
45 includes all of the surface facilities. Surrounding this inner area is the "Exclusive Use Area,"
46 which is surrounded by a barbed-wire fence. Enclosing these two areas is the "Off-Limits Area,"
47
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1 MPA100826

2 FIGURE 4.1.1-1 Location of WIPP in Eddy County, New Mexico
3 (Source: DOE 2006a)
4
5
6 which is unfenced to allow livestock grazing but, like the other two areas, is patrolled and posted
7 against trespassing or other land uses. Beyond the Off-Limits Area, the land is managed under
8 the traditional public land use concept of multiple uses, but mining and drilling are restricted.
9 The boundary of WIPP was set to extend at least 1.6 km (1 mi) beyond any underground

10 development (Sandia 2008a). WIPP includes all of the necessary surface and subsurface facilities
11 to manage waste handling and disposal operations.
12
13
14 4.1.2 Surface Support Facilities
15
16 A map of surface structures at WIPP is shown in Figure 4.1.2-1. There are 50 permanent
17 buildings, several trailers, and various structures used for storage. The site buildings provide a
18 total of 31,060 m2 (334,400 ft2 ) of office and industrial space. There are three basic types of
19 structures at WIPP: surface structures, shafts, and underground structures. The surface facilities
20 at WIPP are used to accommodate the personnel, equipment, and support services required for
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1 MPA021026

2 FIGURE 4.1.2-1 Map of Aboveground Infrastructure and Major Surface Structures at WIPP

3
4
5 the receipt, preparation, and transfer of TRU waste from the surface to the underground disposal
6 area. The primary surface structure is the Waste Handling Building (WHB), which is divided
7 into the CH-TRU waste handling area, RH-TRU waste handling area, and support areas.
8
9 There are two surface locations where TRU waste is being managed and stored, as shown

10 in Figure 4.1.2-2. The first area is the Waste Handling Building Container Storage Unit (WHB
11 Unit) for TRU radioactive mixed waste management and storage. The WHB Unit consists of the
12 WHB CH Bay and the RH Complex. The second area designated for managing and storing TRU
13
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2
3
4
5

FIGURE 4.1.2-2 Container Storage Areas at the Waste Handling Building andParking Area at WIPP (Source: DOE 2006b)

6 waste is the Parking Area Container Storage Unit (Parking Area Unit), an outside container7 storage area that extends south from the WHB to the rail siding. The Parking Area Unit provides
8 storage space for up to 50 loaded CH packages and 8 loaded RH packages on an asphalt and
9 concrete surface. It is assumed that the surface structures currently at the WIPP would be used

10 for the disposal of GTCC LLRW and GTCC-like waste and that construction of new surface
11 structures would not be needed.
12
13 Other major WIPP buildings or structures include the (1) Exhaust Shaft Filter Building,
14 which houses the high-efficiency particulate air (HEPA) filters, building filtration units, exhaust
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1 fans, supply-air handling units, motor control centers, and air lock; (2) Water Pump House,
2 which contains water pumps and space for water chlorination equipment and chemical storage;
3 (3) Support Building, which houses general support services; (4) Salt Storage Area or "salt pile,"
4 which consists of a 12-ha (30-ac) area north of the property protection area that houses salt
5 excavated from the repository; and (5) detention basins and sewage treatment ponds.
6
7
8 4.1.3 WIPP Underground
9

10 The WIPP disposal area is located in a salt fonmation about 655 rn (2,150 ft) beneath the
11 ground surface. Figures 4.1 .3-1 and 4.1.3-2 illustrate the subsurface layout of WLPP. These
12 underground facilities include the waste disposal area, access tunnels, and associated support
13 facilities. The waste disposal area is composed of a series of panels containing disposal rooms.
14 Each waste panel consists of seven rooms. Each room is about 91-in (300-ft) long, 10-rn (33-ft)
15 wide, and 4-rn (13-ft) high. Pillars between rooms are 30-rn (100-ft) thick. Eight waste panels are
16 separated from each other and from the main entries by nominally six 61-in (200-ft) pillars. In
17 addition to the eight panels, the main north-south and east-west access drifts in the panel regions
18 are available for waste disposal. These have been designated as Panels 9 and 10 for permitting
19 and modeling purposes.
20
21 The underground is connected to the surface by four vertical shafts: the waste shaft, salt
22 handling shaft, exhaust shaft, and air intake shaft. The waste, salt handling, and air intake shafts
23 have permanently installed hoists capable of moving personnel, equipment, and waste between
24 the surface and the underground repository.
25
26 Mining of the shafts and underground passages within the repository gives rise to a
27 disturbed rock zone (DRZ) that is important to repository performance. The DRZ forms as a
28 consequence of unloading the rock in the vicinity of the excavation. Increased permeability is
29 created by microfractures along grain boundaries and by bed separation along lateral seams. The
30 DRZ development begins immediately after excavation and continues as salt creeps into the
31 opening. The plastic property of the salt allows the DRZ to heal when a back-stress is applied.
32 Continued creep closure will allow the salt to come in contact with the waste that is applying the
33 back-stress, thereby healing the salt fractures and returning the properties of the salt to properties
34 that are similar to those of the original, intact salt.
35
36 In addition to the natural barriers provided by the geology of the WIPP repository,
37 engineered barriers are included in the design to provide additional confidence that the repository
38 will isolate the waste. EPA regulations required both natural and engineered barriers to be used
39 at WlPP. Four features that meet the definition of an engineered barrier are incorporated at
40 WIPP: shaft seals, panel closures, backfill, and borehole plugs. Shaft seals and borehole plugs
41 will limit migration of liquid and gases in the WIPP shafts and boreholes. Panel closures will
42 limit the communication of brine and gases among the waste panels and to the accessible
43 environment. The designs of the shaft seals, borehole plugs, and panel closures use common
44 engineering materials that have low permeability, appropriate mechanical properties, and
45 durability, with the intent to reduce the movement of water and radionuclides toward the
46 accessible environment after WIPP closure.

4-7 January 2016



Final GTCC EIS 4." WIPP (Alternative 2)

g N~ "13~d

I ! • l l ~ l lI
I I I

0
z I III"I

bill-J L- LI

, It
• x•-s Ii

W.L

• -• C
o1rd"

,4-

oo~l )tVI I •I

O(g3-N I

9-i-I S-i £,- l

£-I *,1

4-8 January 2016



Final GTCC EIS 4: WIPP (Alternative 2)
Final GTCC EIS 4: WIPP (Alternative 2)

•., liihi i n

In

Kg

I.

.3a

IiIi
I

K:,:

I tB*

K'N h1

A-

! liii
il I L , 4±1

/ ,,L

C

C

I-

0

0
C

C

C

C
C

C

C
'C

C

UI II I I I I

- Cl

4-9 
January 2016

4-9 January 2016



Final GTCC EIS 4: WIPP (Alternative 2)
FialGCCS4 WP (Atraive2

1 The October 2014 EPA Final Rule on the DOE proposed panel closure redesign was
2 documented in the federal register notice (Volume 79, No. 195, Wednesday October 8, 2014)
3 and based on the EPA technical review of the proposed panel closure redesign, EPA concluded
4 that WIPP would continue to comply with the long term (i.e., 10,000 year compliance time frame
5 after final facility closure) radioactive release standards. However, the primary purpose of a
6 panel closure design is to meet the NMED, WIPP Hazardous Waste Facility Permit closure
7 requirements for the operational period (prior to final facility closure). A panel closure is
8 designed to provide assurance in terms of Resource Conservation Recovery Act (40 CFR
9 264.110 Subpart G - Closure and Post Closure), that the limit for the migration of hazardous

10 constituents, volatile organic compounds (VOCs), during the operational time frame will be met
11 at the point of compliance, which is the WIPP Land Withdrawal boundary. NMED will have to
12 determine, through a well-defined regulatory review process (i.e., 40 CFR 270.42), the adequacy
13 of a panel closure redesign to meet the primary panel closure design criteria which is to prevent
14 the migration of hazardous VOCs in the air pathway in concentrations above health-based levels
15 beyond the WIPP Land Withdrawal boundary during the operational time frame. NMED will
16 first need to approve the adequacy of the panel closure redesign prior to implementation.
17
18
19 4.1.4 Construction and Disposal Operations for GTCC LLRW and GTCC-Like Waste
20 at WIPP
21
22 Discussions on the construction of additional rooms and disposal operations at WIPP are
23 provided in Sections 4.1 .4.1 and 4.1.4.2, respectively.
24
25
26 4.1.4.1 Construction
27
28 DOE has submitted a planned change request to use shielded containers for safe
29 emplacement of selected RH TRU waste streams on the floor of the repository. The use of the
30 shielded containers will enable DOE to significantly increase the efficiency of transportation and
31 disposal operations for RH TRU waste at WIPP. Consistent with this planned change request,
32 this EIS assumes that all RH waste would be placed in shielded containers and managed as if it
33 was CH waste by being emplaced on floor space (instead of wall space, as is currently practiced
34 at WIPP). This approach would be taken in order to minimize the number of additional rooms
35 that would be needed for emplacement of the GTCC waste inventory. It is estimated that about
36 26 additional rooms would be needed to emplace the GTCC LLRW and GTCC-like waste
37 (Group 1 and 2 volumes totaling 12,000 m3 [420,000 ft3]). Underground rooms are constructed
38 by conventional mining techniques that use an electric-powered continuous miner rather than
39 blasting. The mined salt is transported underground by haul trucks; once there, the salt is placed
40 on the salt hoist and lifted to the surface. The exact locations and orientations of these rooms
41 would be determined on the basis of mining engineering, safety, and other factors. Refer to
42 Section 4.1.4.1 in the ELS for additional information on construction (Sandia 2008a,b, 2012).
43
44 Underground rooms are constructed by conventional mining techniques that use an
45 electric-powered continuous miner rather than blasting. The mined salt is transported
46 underground by haul trucks; once there, the salt is placed on the salt hoist and lifted to the
47 surface. It is estimated that about 560,000,000 kg (or 560,000 t) of salt would be generated in the
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1 process of mining the underground rooms needed to emplace the GTCC LLRW and GTCC-like
2 waste. The salt generated would be stored at the Salt Storage Area (Sandia 2008a).
3
4 The exact locations and orientations of these rooms would be determined on the basis of
5 mining engineering, safety, and other factors. Therefore, an updated figure of a conceptual
6 location of the 26 additional waste disposal rooms will be developed after those factors are
7 determined.
8
9 For the purpose of this EIS, the number of years of construction is assumed to be

10 20 years. Information on the number of workers needed for construction, the amount of water
11 used, the amount of waste generated, and the cost to construct the additional underground
12 disposal rooms is provided in the appropriate topic areas of Section 4.3. Additional details on
13 this information can be found in Sandia (2008a). Supplemental information on air emissions
14 during construction is presented in Appendix D, Section D.9. These estimates were used to make
15 the evaluations presented in Section 4.3 for the various environmental resource areas.
16
17
18 4.1.4.2 Disposal Operations
19
20 The GTCC waste inventory in Groups 1 and 2 would result in approximately
21 63,000 waste disposal containers (Sandia 2012). The types of containers used would depend on
22 the types of waste in the inventory. A stack of waste emplaced at WIPP is typically composed of
23 three assemblies of various combinations; for example, three 7-packs in a stack or one SWB and
24 two 7-packs in a stack.
25
26 Table 4.1.4-1 shows the various types of waste, the types of containers, the number of
27 disposal containers, the number of stacks, and the number of rooms that would be needed. These
28 estimates (and the supporting assumptions discussed in this section) are intended as input for the
29 evaluations in this EIS only; the amounts could vary during actual implementation. In addition,
30 random emplacement of GTCC LLRW and GTCC-like waste at WIPP rooms is assumed.
31
32 For GTCC LLRW and GTCC-like waste, it is assumed that activated metals would be
33 managed as CHI waste and would be packaged and emplaced in yet-to-be-developed, half-
34 shielded activated metal canisters (h-SAMCs). The h-SAMCs would be designed to provide
35 sufficient radiation shielding to allow for safe handling during waste disposal operations. These
36 containers are also assumed to be emplaced in a 7-pack configuration. These 7-packs would be
37 heavy assemblies and therefore would not be stacked on top of each other. It is also assumed that
38 no waste would be placed on top of these 7-pack assemblies. It is expected that the current WlPP
39 waste handling system (e.g., waste hoist and underground forklift) could accommodate GTCC
40 LLRW and GTCC-like waste packages, but they could be modified, if necessary. The WIiPP
41 waste hoist is rated to 45 tons, significantly more than the maximum weight of the shielded
42 container packages, which weigh approximately 30,000 kg (66,000 lb). The RH underground
43 forklift is rated at 41 tons. It may be assumed that the current WlPP waste handling system can
44 accommodate the GTCC packages, but it is likely that some minor modification would be
45 necessary.
46
47
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TABLE 4.1.4-1 Number of Containers, Stacks, and Rooms for GTCC LLRW and GTCC-
Like Waste Emplacement at WIPPa

No. of Containers No. of No. of
Description Container Type Containers per Stack Stacks Rooms

Group 1
GTCC LLRW
Activated metals - RH

Past/present commercial reactors h-SAMC 12,595 7 1,800 4.5
Sealed sources - CHI

Small 55-gal drum 8,702 21 410 0.8
Cesium irradiators Self-contained 1,435 4 360 0.7

Other Waste - CHI 55-gal drum 203 21 9.7 0.02
Other Waste - RH h-SAMC 172 7 25 0.1
GTCC-like waste
Activated metals - RH h-SAMC 70 7 10 0.02
Sealed sources - CH

Small 55-gal drum 4 21 0.2 0.05
Other Waste - CH 55-gal drum 173 21 8.2 0.02
Other Waste -CH SWB 381 3 130 0.2
Other Waste - RH h-SAMC 3,654 7 520 1.3
Group 1 total 27,389 7 3,300 7.6

Group 2
GTCC LLRW
Activated metals - RH

New BWRs h-SAMC 956 7 140 0.3
New PWRs h-SAMC 4,789 7 680 1.7
Additional commercial waste h-SAMC 3,736 7 530 1.3

Other Waste - CHI SWB 829 3 280 0.5
Other Waste - RH Shielded container 20,348 3 6,800 12
Other Waste - RH h-SAMC 323 7 46 0.1
GTCC-like waste
Other Waste - CH SWB 261 3 87 0.2
Other Waste - RH h-SAMC 4,441 7 630 1.6
Group 2 total 35,683 9,200 18

Total Groups 1 and 2 63,072 13,000 26

a CHI = contact handled, h-SAMC -- half-shielded activated metal canister, RH = remote handled,
SWB = standard waste box. Number of containers was obtained from Sandia (2012). All values except
those in the "No. of Containers" column have been rounded to two significant figures.

1
2
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1 For sealed sources, it is assumed that this type of waste would be contained in 208-L
2 (55-gal) drums, except for the Cs- 137 irradiators. A large number of containers could be
3 generated if sources were not consolidated to the maximum extent allowable under the WIPP
4 waste acceptance criteria (WAC) assumed in this EIS. The waste containers would be emplaced
5 at WIPP as 7-packs similar to the configuration used for the activated metal h-SAMCs. These
6 7-packs would then be stacked three high. Figure 4.1.4-1 shows this configuration. The Cs-137
7 irradiators would be emplaced at WIPP in bundles of four as 4-packs. The weight of these 4-pack
8 assemblies would not allow them to be stacked on top of one another. Although bagged
9 magnesium oxide (MgO) is currently placed on top of each stack at WIPP, it is expected that this

10 practice would not be needed for GTCC LLRW and GTCC-like waste disposal at WIPP. The
11 placement of bagged MgO is related to potential carbon dioxide (CO2 ) generation caused by the
12 degradation of cellulosic, plastic, and rubber materials. TRU waste is mostly debris waste that
13 contains large quantities of cellulosic, plastic, and rubber materials. Cellulosic, plastic, and
14 rubber materials are not expected to be a large component of the GTCC LLRW and GTCC-like
15 waste. There may be small amounts of plastic and rubber in GTCC packaging materials.
16 However, plastic and rubber degradation is very uncertain and is modeled to occur in only 25%
17 of the WLPP performance assessment vectors (less of an impact on performance). Anoxic
18 corrosion of steel generates hydrogen, and MgO does not sequester hydrogen. In addition, MgO
19 addresses a specific 40 CFR Part 191 engineered barrier requirement (assurance requirement) for
20 WIPP. 10 CFR Part 61 does not address multiple assurance requirements as specifically as do
21 40 CFR Parts 191 and 194. It states that a sufficient depth or an engineered structure (engineered
22 barrier) lasting 500 years can be used to inhibit an inadvertent intruder (in addition to the need
23 for 100-year active institutional controls).
24
25 With regard to the category referred to as Other Waste, Other Waste - CH would be
26 contained either in 208-L (55-gal) drums or in SWBs. The SWBs would be stacked three high
27
28

29

30 FIGURE 4.1.4-1 Disposal of Contact-Handled Transuranic Waste in Typical
31 208-L (55-gal) Drum 7-Packs at WIPP (bagged magnesium oxide chemical
32 buffer is on top of each stack) (Source: DOE 2007)
33
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1 for final disposal. Other Waste - RH would be contained either in h-SAMCs or lead-shielded
2 containers.
3
4 DOE Order 231.1A, "Environmental Safety and Health Reporting," Order 450.1,
5 "Environmental Protection Program," and DOE/EH 0173T, "Environmental Regulatory Guide
6 for Radiological Effluent Monitoring and Environmental Surveillance," will require any GTCC
7 disposal facility to monitor environmental factors, such as potential hazardous material releases,
8 radioactive releases, and the environmental impacts of facility operations.
9

10 The number of workers needed for the disposal operations, water usage, waste generated,
11 and cost to complete the emplacement of waste in the underground disposal rooms can be found
12 in Sandia (2008a). Supplemental information on air emissions during operations is presented in
13 Appendix D, Section D.9. These estimates are used in the evaluations presented in Section 4.3
14 for the various disciplines.
15
16
17 4.2 AFFECTED ENVIRONMENT
18
19 This section describes the affected environment for the various environmental resource
20 areas evaluated for the disposal of GTCC LLRW and GTCC-like waste at WlPP.
21
22
23 4.2.1 Climate, Air Quality, and Noise
24
25
26 4.2.1.1 Climate
27
28 Located in Eddy County in the Chihuahuan Desert of southeastern New Mexico, the
29 regional climate around the WIPP site is semiarid, characterized by warm temperatures, low
30 precipitation and humidity, and a high rate of evaporation (DOE 1997).
31
32 A wind rose for 2006 at the 10-in (33-ft) level of the WIPP on-site meteorological station,
33 which is located about 600 m (2,000 fi) northeast of the WHB, is presented in Figure 4.2.1-1.
34 About 40% of the time, winds blew inclusively from the east-southeast to south-southeast, with
35 the highest winds from the southeast (DOE 2007). Wind speeds categorized as calm (less than
36 0.5 m/s [1.1 mph]) occurred less than 0.5% in 2006. Winds of 3.71 to 6.30 rn/s (8.30 to
37 14.1 mph) were the most prevalent, occurring about 36% of the time.
38
39 For the 1986-2007 period, the annual average temperature at the WJPP site was 17.9°C
40 (64.3°F) (WRCC 2008). December was the coldest month, averaging 7.20 C (44.9°F) and ranging
41 from -1.3°C to 15.6°C (29.6°F to 60.10 F), and July was the warmest month, averaging 28.4°C
42 (83.2°F) and ranging from 20.6°C to 36.4°C (69.1°F to 97.5°F). For the same period, the highest
43 temperatures reached 50.0°C (122°F) and the lowest reached -17.2°C (I°F). Days with a
44 maximum temperature of higher than or equal to 32.2°C (90°F) occurred about one-third of the
45 time, while those with a minimum temperature of less than or equal to 0°C (32°F) occurred about
46 20% of the time.
47
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2 FIGURE 4.2.1-1 Wind Rose at the 10-rn (33-ft) Level for the WIPP Site in 2006

3 (Source: DOE 2007)
4
5
6 Annual precipitation at the WIPP site averages about 33.8 cm (13.32 in.) (WRCC 2008).
7 Precipitation is the highest in summer and tapers off markedly in winter. About 60% of the
8 precipitation from June through September is in the form of high-intensity, short-duration
9 thunderstorms, sometimes accompanied by hail (DOE 2004). Rains are brief but occasionally

10 intense and can result in flash flooding in arroyos and along the floodplains. Measurable snow is
11 rare and, if it occurs, remains on the ground for only a short time. Light snow typically occurs
12 from December to January, and the annual average snowfall in the area is about 2.3 cm (0.9 in.).
13
14 Strong winds are common and can blow from any direction, creating potentially violent
15 windstorms that carry large volumes of dust and sand (DOE 2004b). In late winter and spring,
16 there are strong west winds and dust storms. On rare occasions, a tropical hurricane may cause
17 heavy rain in eastern and central New Mexico as it moves inland from the western part of the
18 Gulf of Mexico, but there is no record of serious wind damage from these storms (WRCC 2008).
19
20 Tornadoes in the area surrounding the
21 WIPP site, which is located on the edge of the Fujita Scale of Tornado Intensities

22 tornado alley in the central United States, are * F0 Gale 18-32 mn/s 40-72 mph

23 common but less frequent and destructive than • F1 Moderate 33-50 mn/s 73-112 mph

24 those in the tornado alley. For the period 1950- • F2 Significant 5 1-70 rn/s 113-157 mph

25 2008, 512 tornadoes were reported in • F3 Severe 71-92 mn/s 158-206 mph

26 New Mexico (an average of about 9 tornadoes • F4 Devastating 93-116 nm/s 207-260 mph

27 per year; they occurred mostly at lower F5ncebe 17-4r/s2-38mp
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1 elevations in eastern New Mexico next to Texas (NCDC 2008). For the same period, a total of
2 52 tornadoes (an average of about 1 tornado per year) were reported in Eddy County, which
3 includes the WlPP site. However, most tornadoes occurring in Eddy County were relatively
4 weak (i.e., 49 were F0 or Fl1, and three were F2 on the Fujita tornado scale). No deaths and
5 29 injuries were associated with these tornadoes.
6
7
8 4.2.1.2 Air Quality and Existing Air Emissions
9

10 The Clean Air Act Amendments (CAAA) of 1990 provides for the preservation,
11 protection, and enhancement of air quality. Both the State of New Mexico and the EPA have
12 authority for regulating compliance with portions of the CAAA. On the basis of an initial 1993
13 air emissions inventory, the WIPP site is not required to obtain CAA permits (DOE 2007). WIPP
14 was required to obtain a New Mexico Air Quality Control Regulation 702 operating permit
15 (recodified in 2001 as 20.2.72 New Mexico Administrative Code [NMAC], "Construction
16 Permits") for two backup diesel generators at the site in 1993. There have been no activities or
17 modifications to the operating conditions of the diesel generators that would require reporting
18 under the conditions of the permit in 2006.
19
20 Annual emissions for major facility sources and total point and area sources for 2002 for
21 criteria pollutants and VOCs in Eddy County, New Mexico, including the WIPP site, are
22 presented in Table 4.2.1-1 (EPA 2008a). Data for 2002 are the most recent emission inventory
23 data available on the EPA website. Area sources consist of nonpoint and mobile sources. Point
24 sources account for most total sulfur dioxide (SO 2) and nitrogen oxides (NOx) emissions in the
25 county; SO 2 is emitted equally from industrial fuel combustion and from petroleum and related
26 industries, and NOx is emitted mostly from industrial fuel combustion. For carbon monoxide
27 (CO) and particulate matter with a diameter of 10 jim or less (PM1 0), area sources account for
28 most of total emissions in the county; for VOCs and PM with a diameter of 2.5 jim or less
29 (PM2 .5), emissions from area sources are higher than those from point sources. CO is emitted
30 from on-road sources. PM 10/PM2 .5 are emitted from miscellaneous sources, and VOCs are
31 omitted from many different activities, with the highest contribution comning from petroleum and
32 related industries.
33
34 Among criteria pollutants (SO 2, nitrogen dioxide [NO 2], CO, 03, PM10 and PM2.5, and
35 lead), the New Mexico SAAQS are identical to the NAAQS for NO2 (EPA 2008b;
36 20.2.3 NMAC), as shown in Table 4.2.1-2. The State of New Mexico has established more
37 stringent standards for SO2 and CO but has no standards for 03, PM, and lead. In addition, the
38 State has adopted standards for hydrogen sulfide (H12 S) and total reduced sulfur and has still
39 retained the standard for total suspended particulates (TSP), which used to be one of the criteria
40 pollutants but was replaced by PM10 in 1987.
41
42 The WlPP site is located in Eddy County. Currently, the entire county, including the
43 WIPP site, is designated as being in attainment for all criteria pollutants (40 CFR 81.332). The
44 whole state is designated as an attainment area, except for a small portion in the south-central
45 part of the state, Anthony (adjacent to El Paso, Texas), which is not in attainment for PM1 0.
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TABLE 4.2.1-1 Annual Emissions of Criteria Pollutants and Volatile Organic
Compounds from Selected Major Facilities and Total Point and Area Source
Emissions in Eddy County Encompassing the WIPP Sitea

Emission Rates (tons/yr)

Emission Category SO2  NOx CO VOCs PMI0 PM 2 .5

Eddy County
Agave Gas Plant" 2,099 2.0 0.6 20.2 0.0 0.0

Artesia Gas Plant 838 919 301 52.6 1.9 1.9
Empire Abo Plant 0.0 29.1 1.0 2.2 1,307 1,143
Indian Basin Gas Plant 2,040 361 396 60.4 2.4 2.2

Navajo Refining Co.-Artesia 1,975 387 394 1,204 187 112
Total point sources 7,515 6,661 5,399 3,444 1,847 1,569
Total area sources 268 1,776 20,326 4,778 25,479 3,175

County total 7,783 8,437 25,725 8,222 2 7 ,3 2 6 b 4,4

aEmissions for selected major facilities are total point and area sources for 2002.
CO = carbon monoxide, NOx = nitrogen oxides, PM2 .5 = particulate matter •2.5 jtm,
PMlo0 particulate matter •10 jim, SO2 =sulfur dioxide, VOCs =volatile organic
compounds.

bData in italics are not added to yield total.

Source: EPA (2009)
1
2
3 Seven classes of EPA-regulated pollutants have been monitored at WIPP since
4 August 1986. Monitoring results indicated that air quality around the WIPP site usually met state
5 and federal standards, except for occasional exceedances of TSP during periods of high wind and
6 blowing sands and infrequent exceedances of SO2 (DOE 1997). On October 30, 1994, DOE,
7 after notifying the EPA, terminated on-site monitoring of criteria pollutants at the WIPP site
8 because there was no longer a regulatory requirement to do so. Currently, VOC monitoring is
9 performed to comply with the provisions of the WIPP Hazardous Waste Facility Permit. In 2006,

10 three of the nine target compounds were detected above the method reporting limit (DOE 2007).
11 The most substantial results were at least three orders of magnitude below the lower action level
12 as described by the Hazardous Waste Facility Permit.
13
14 To establish representative background concentrations for the WIPP site, nearby urban or
15 suburban measurements were used. The highest concentration levels for SO 2, NO2, PM 10 , and
16 PM2 .5 around the WIPP site are less than or equal to 59% of their respective standards in
17 Table 4.2.1-2 (EPA 2008b). However, the highest 03 concentrations are a little higher than the
18 applicable standards in the area. No measurement data for CO and lead around the WIPP site are
19 available, but those values are expected to be lower. They would be lower for CO because of the
20 distance from urban areas and major highways, and they would be lower for lead because of the
21 distance from industrial processes, such as smelters.
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TABLE 4.2.1-2 National Ambient Air Quality Standards (NAAQS) or New Mexico State
Ambient Air Quality Standards (SAAQS) and Highest Background Levels Representative of
the WIPP Area, 2003-2007

Hig~hest Background Levels
NAAQS/

Pollutanta Averaging Time SAAQSb Concentrationc,d Location (Year)

S 1 -hour 75 ppb ___

3-hour 0.50 ppm 0.017 ppm (3.4%) Artesia, Eddy Co. (2006)
24-hour 0.10 ppm 0.004 ppm (4.0%) Artesia, Eddy Co. (2006)
Annual 0.02 ppm 0.001 ppm (5.0%) Artesia, Eddy Co. (2007)

NO2  1-hour 0.100 ppm--
24-hour 0.10 ppm--
Annual 0.05 ppm 0.006 ppm (12%) Artesia, Eddy Co. (2003)

CO 1-hour 13.1 ppm 9.6 ppm (73%) Albuquerque, Bemalillo Co. (200 3)f
8-hour 8.7 ppm 3.5 ppm (40%) Albuquerque, Bermalillo Co. (200 4)f

03 1-hour 0.12 ppmg~h 0.086 ppm (72%) Carlsbad, Eddy Co. (2006)
8-hour 0.075 ppmh 0.076 ppm (101%) Carlsbad, Eddy Co. (2006)

TSP 24 hours 150 ptg/rn 3 --
7 days 110 jtg/in3 --
30 days 90Opg/m 3 --
Annual geometric mean 60 ptg/in 3 -

PM10  24-hour 150 pxg/in 3 h 88 ptg/in 3 (59%) Hobbs, Lea Co. (2003)

PM2.5  24-hour 35 pxg/in 3 h 18 pg/in 3 (51%) Hobbs, Lea Co. (2005)
Annual 15.0 p~g/in 3 h 7. pxg/mn3 (49%) Hobbs, Lea Co. (2007)

Lead1  Calendar quarter 1.5 ptg/in 3 h 0.03 ptg/in 3 (2.0%) Bemalillo Co. (2 0 0 3 )f
Rolling 3-month 0.15 pxg/mn3 h_

H2S 1ihour 0.010 ppm

Total reduced sulfur 1/2 hour 0.003 ppm

a CO = carbon monoxide, H2S = hydrogen sulfide, NO2 = nitrogen dioxide, 03 = ozone, PM2.5 = particulate matter
•_2.5 ptm, PM 10 =particulate matter •10 pam, SO2 = sulfur dioxide, TSP = total suspended particulates.

b The more stringent standard 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 1-hour, 3-hour,
and 24-hour SO 2, 1-hour and 8-hour CO, 1-hour 03, and 24-hour PM 10; fourth-highest for 8-hour 03; 98th percentile for
24-hour PM2.5; arithmetic mean for annual SO 2, NO2, PM10, 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 New Mexico are not representative of the WIPP site
but are presented to show that these pollutants are not a concern over the state of New Mexico.

Footnotes continue on next page.
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TABLE 4.2.1-2 (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.

h Values are NAAQS. No SAAQS exists.

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

Sources: EPA (2008a, 2009); 20.2.3 NMAC (refer to http://www.nmcpr.state.nm.us/nmac/parts/title20/20.OO2.0OO3.pdf)

2
3 The WlPP site and its vicinity are classified as Prevention of Significant Deterioration
4 (PSD) Class II areas. The nearest Class I area is Carlsbad Caverns National Park, about 61 km
5 (38 mi) west-southwest of WlPP (40 CFR 81.421). Guadalupe Mountains National Park in Texas
6 is about 100 km (62 mi) west-southwest of WIPP (40 CFR 81.429). There are no facilities
7 currently operating at the WlPP site that are subject to PSD regulations.
8
9

10 4.2.1.3 Existing Noise Environment
11
12 The State of New Mexico and Eddy County have established no quantitative noise-level
13 regulations.
14
15 The major noise sources associated with disposal operations at WIPP include traffic noise
16 from site workforce vehicles, salt haulage vehicles, and waste transport vehicles; from the WHB
17 during normal operations; and from infrequent emergency diesel generator testing. The Final EIS
18 for WLPP reported that an overall sound pressure level of 50 dBA might occur 120 m (400 ft)
19 away as a result of normal operations. Because the WIPP facility is more than 2.4 km (1.5 mi)
20 from the fence line, generator noise is inaudible at the fence line and hence at any nearby
21 residence.
22
23 The ambient noise level in the WIPP area before construction was 26 to 28 dBA, similar
24 to wilderness natural background noise levels (DOE 1997). For the general area surrounding the
25 WIPP site, the countywide day-night sound level (Ldn) based on population density is estimated
26 to be 33 dBA for Eddy County, typical of the lower end of the range for rural areas (33-47 dBA)
27 (Eldred 1982).
28
29
30 4.2.2 Geology and Soils
31
32 The WIPP repository is located in the Salado Formation, a massive bedded salt unit,
33 about 655 m (2,150 ft) below the ground surface. The following sections provide an overview of
34 the regional geologic setting and stratigraphy, with an emphasis on the Salado Formation and the
35 formations directly above and below it.
36
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1
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3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

4.2.2.1 Geology

4.2.2.1.1 Physiography. WlPP is located in southeastern New Mexico, in the Pecos
Valley Section of the Great Plains physiographic province (Figure 4.2.2-1). The terrain
throughout the province varies from plains and lowlands to rugged canyons. In the immediate
vicinity of WIPP, numerous small mounds formed by wind-blown sand characterize the land
surface. A 410,000- to 510,000-year-old layer enriched in calcium carbonate material, the
Mescalero caliche, is typically present beneath the surface layer of sand. The caliche layer
overlies a 600,000-year-old volcanic ash layer (DOE 1 996b). The Mescalero caliche can be
found over large portions of the Pecos River drainage area and is generally considered to be an
indicator of surface stability (DOE 1980).

A high plains desert environment characterizes the area. Because of the seasonal nature
of the rainfall, most surface drainage is intermittent. The Pecos River, 16 km (10 mi) southwest
of the WJPP boundary, is a perennial river and the master drainage for the region. A natural

E Rocky Mountains- - -
1 Colorado Plateau

r-i Basin and Range ProvinceSGreat Plains Province
ICentral Lowlands Province

0 50 1001032002

19

20
21
22
23

MPA031 012

FIGURE 4.2.2-1 Location of the WIPP Site within
the Great Plains Province in Southeastern New
Mexico (Source: DOE 1997)
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1 divide lies between the Pecos River and the WIPP site. As a result, the Pecos drainage system
2 does not currently affect the site. Local surface drainage features include Nash Draw and the
3 San Simon Swale.
4
5
6 4.2.2.1.2 Topography. The topography of the Pecos Valley section ranges from flat
7 plains and lowlands to rugged canyon lands, with elevations of 1,830 m (6,000 it) mean sea level
8 (MSL) in the northwest, 1,520 m (5,000 ft) MSL in the north, 1,220 m (4,000 ft) MSL in the
9 east, and 610 m (2,000 ft) MSL in the south. The valley has an uneven rock floor, resulting from

10 differential weathering of limestones, sandstones, shales, and gypsums. The Pecos Valley section
11 is drained mainly by the Pecos River, the only perennial stream in the region. The Pecos drainage
12 system flows to the southeast; its closest point is about 16 km (10 mi) from the WIPP site. The
13 Pecos River Valley shows characteristic lowland topography marked by widespread karst
14 topography, with solution-subsidence features (e.g., sinkholes) resulting from dissolution of
15 Permian rocks from the Ochoan Series (Powers et al. 1978; Mercer 1983).
16
17 The land surface of the WIPP site is hummocky, with numerous eolian sand ridges and
18 dunes, and it slopes gently from an elevation of about 1,090 m (3,570 fi) MSL at its eastern
19 boundary to about 990 m (3,250 ft) MSL along its western boundary. An extensive layer of hard
20 caliche (the Mescalero caliche) lies between the surficial sand deposits and the underlying
21 Gatufia Formation. It ranges in age from about 510,000 years at its base to 410,000 years at the
22 top (Powers et al. 1978; DOE 1997).
23
24
25 4.2.2.1.3 Site Geology and Stratigraphy. The WIPP site is located in the northern
26 portion of the Delaware Basin, a structural basin underlying present-day southeastern New
27 Mexico and western Texas that contains a thick sequence of sandstones, shales, carbonates, and
28 evaporites. The WlPP repository is located at a depth of approximately 655 m (2,150 ft) in rocks
29 of Permian age. The sediments accumulated during the Permian period represent the thickest
30 portion of the sequence in the northern Delaware Basin and are divided into four series
31 (Figure 4.2.2-2). From oldest to youngest, these series are the Wolfcampian, Leonardian,
32 Guadalupian, and Ochoan. The Ochoan Series consists of extensive evaporite deposits; the series
33 is divided into four formations. From oldest to youngest, these formations are Castile, Salado
34 (the lower part of which contains the WIPP repository), Rustler, and Dewey Lake.
35
36 The following sections describe the geologic formations important to understanding the
37 long-term performance of WIPP, starting with the host rock for the WlPP repository (the Salado
38 Formation), the formations below the Salado (the Castile and Bell Canyon Formations), and the
39 formations above the Salado (the Rustler, Dewey Lake, Santa Rosa, and Gatufia Formations).
40
41
42 Salado Formation. The Permian Salado Formation is a massive bedded salt formation
43 that is predominantly halite (sodium chloride) and is thick and laterally extensive. DOE selected
44 the Salado Formation as the site of the WIPP repository for several geologically related reasons
45 (DOE 1980, 1990): (1) the Salado halite units have very low permeability to fluid flow, which
46 impedes groundwater flow into and out of the repository; (2) the Salado is regionally
47
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FIGURE 4.2.2-2 Stratigraphic Column for theWIPP Site and Surrounding Area
(Source: EPA 2006)

widespread; (3) the Salado includes continuous halite beds without complicated structure; (4) the
Salado is deep with little potential for dissolution; (5) the Salado is near enough to the surface
that access is reasonable; and (6) the Salado is largely free of mobile groundwater, when
compared with existing mines and other potential repository sites.

The Salado Formation ranges in thickness from approximately 540 to 646 m (1,770 to
2,120 fi). The Salado is composed of four members. From oldest to youngest, they are the Lower
Member, the McNutt Potash Member, the Vaca Triste Sandstone, and the Upper Member. The
WIPP repository is located in the Lower Member and in the thickest part of the Salado
Formation.

Although the most common Delaware Basin evaporite mineral is halite, there are less
soluble layers or interbeds (dominantly anhydrite, polyhalite, and claystone) and more soluble
admixtures (e.g., sylvite, glauberite, kainite) within the formation. These other minerals result
in chemical and physical properties of the bulk Salado that are different from those of pure
halite layers contained within it. In particular, the McNutt Potash Zone is locally explored and
mined for potassium-bearing minerals of economic interest. As shown in Figure 4.2.2-3, the
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potash in the McNutt Potash Zone is generally located near the upper portion of the Salado
formation above the repository.

Castile Formation. The Permian Castile Formation directly underlies the Salado
Formation and typically consists of three relatively thick anhydrite/carbonate units and two thick
halite units in the WIPP area. It is approximately 390-rn (1,280-fl) thick and is present from
approximately 810 to 1,200 m (2,660 to 3,940 ft) bgs at the site, which is approximately 155 m
(509 fi) below the level of the repository. The more brittle anhydrite units of the Castile are
locally fractured, and the fracture zones are relatively permeable and act as zones for
accumulation of brine trapped in the Castile since the Permian (DOE 1997).

Bell Canyon Formation. The Permian Bell Canyon Formation underlies the Castile
Formation and is composed of a layered sequence of sandstones, shales, siltstones, and
limestones near the WIlPP site. It is also the uppermost target of hydrocarbon exploration in the
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1 local area. It is approximately 350-rn (1,150-fl) thick and is present from approximately 1,200 to
2 1,550 m (3,940 to 5,090 It) bgs at the site. The top of the Bell Canyon is approximately 545 m
3 (1,790 It) below the level of the repository.
4
5
6 Rustler Formation. The upper Permian Rustler Formation lies above the WIPP
7 repository and directly overlies the Salado Formation. It is divided into five members. From the
8 base of the Rustler Formation, these members are the Los Medafios, the Culebra Dolomite, the
9 Tamarisk, the Magenta Dolomite, and the Forty-niner. The Culebra consists of locally

10 argillaceous and arenaceous, well to poorly indurated dolomicrite with numerous cavities (vugs),
11 fractures, and silty zones. The Magenta is a silty, gypsiferous, laminated dolomite. The other
12 three members contain layers of claystone or mudstone sandwiched between layers of
13 anhydrite/gypsum. In the southeast corner of the WIPP site and farther to the east, halite beds are
14 also present in the non-dolomite members of the Rustler Formation. The Rustler Formation is
15 approximately 94-in (31l0-ft) thick and is present from approximately 164 to 257 m (538 to
16 843 ft) bgs at the WlPP site. The top of the formation dips to the east-northeast across much of
17 the WIPP site (Powers 2009). Its base is approximately 400 m (1,312 fI) above the level of the
18 repository. The Rustler Formation contains the most extensive water-bearing units in the WIPP
19 site area.
20
21
22 Dewey Lake Formation. The Dewey Lake Formation overlies the Rustler Formation at
23 WIPP and is Permo-Triassic in age. It consists largely of reddish-brown siltstones and
24 claystones, with lesser amounts of very fine to fine sandstone. Sediments are typically cemented
25 with sulfates (gypsum and anhydrite). The formation generally thickens across the WIPP site
26 from west to east to a maximum thickness of more than 183 m (600 fi) in the eastern part of the
27 Delaware Basin east of the site. At the WIPP site, it is approximately 146-rn (480-fl) thick and
28 occurs from approximately 16 to 162 m (52 to 532 fI) bgs. The base of the Dewey Lake is
29 approximately 495 m (1,623 fI) above the level of the repository. The surface water from Dewey
30 Lake is primarily used for livestock watering and irrigation (Powers 2009).
31
32
33 Santa Rosa Formation. The Triassic Santa Rosa Formation, the basal formation of the
34 Dockum Group, overlies the Dewey Lake Formation and consists of light reddish-brown
35 sandstones and conglomerates, siltstone, and claystone. The Santa Rosa Formation is several
36 hundred feet thick east of the WIPP site, but it thins to the west. It is about 12-rn (40-fl) thick
37 near the center of the WIPP site and is absent in the western third of the site as a result of
38 erosion. The Santa Rosa is used as a source of groundwater to the east of the WIPP site
39 (DOE 1996b; Powers 2009).
40
41
42 Gatujia Formation. The Miocene-Pleistocene Gatui'ia Formation overlies the Santa Rosa
43 Formation and is somewhat similar in lithology and color, although the Gatufia is also
44 characterized by a wide range of lithologies (coarse conglomerates to gypsum-bearing
45 claystones). The upper Gatufia contains a 600,000-year-old volcanic ash layer (DOE 1996b). The
46 formation is generally less than 15-rn (50-fl) thick across the WIPP site and occurs at depths of
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1 4.6 to 6.1 m (15 to 20 ft) bgs. The Gatufia Formation is in turn overlain by the Mescalero caliche
2 and surficial sand deposits (Powers 2009).
3
4
5 Mescalero Caliche and Other Surface Deposits. The Mescalero caliche is a pedogenic
6 carbonate unit that is continuous across the WIPP site, with thicknesses of up to 1.8 m (6 ft). The
7 unit is exposed in places but may also underlie dune sand (to depths of up to 6.1 m [20 ft]). The
8 continuity of the Mescalero is disrupted by erosion and solution and by plant growth. Funnel-like
9 features called "flowerpots" can be seen throughout areas where the unit is well-exposed;

10 mesquite and creosote bush root systems are found in some of these features. The presence of the
11 Mescalero caliche indicates general stability across the land surface, since it took about
12 100,000 years to form and developed about 500,000 years ago (Powers 2009).
13
14 Above the Mescalero is the Berino soil, a thick, reddish, semiconsolidated sand
15 containing little carbonate, ranging in thickness from centimeters (inches) to 0.30 to 0.61 m (i to
16 2 ft). The Berino soil is likely derived from wind-blown material modified by pedogenic
17 processes. It is often found in flowerpots and as a thin soil veneer on the surface of the
18 Mescalero caliche (Powers 2009).
19
20
21 4.2.2.1.4 Seismicity. No surface displacement or faulting younger than early Permian
22 has been reported, indicating that tectonic movement since then, if any, has not been noteworthy.
23 No mapped Quaternary (last 1.9 million years) or Holocene (last 10,000 years) faults exist closer
24 to the site than the western escarpment of the Guadalupe Mountains, about 100 km (60 mi) to the
25 west-southwest (DOE 1997).
26
27 The strongest earthquake on record within 290 km (180 mi) of the site was the Valentine,
28 Texas, earthquake of August 16, 1931 (DOE 1997), with an estimated Richter magnitude of 6.4.
29 A modified Mercalli intensity of V was estimated for this earthquake's ground shaking at WIPP.
30 At Intensity V, ground shaking is felt by nearly everyone; a few instances of cracked plaster
31 occur; and unstable objects are overturned. This is the strongest ground-shaking intensity known
32 for the WIPP site.
33
34 From November 1974 to August 2006, the largest earthquake within 300 km (184 mi) of
35 the WIIPP site occurred on April 14, 1995 (based on a search of the U.S. Geological Survey
36 [USGS] National Earthquake Information Center data). It was located 32 km (20 mi) east-
37 southeast of Alpine, Texas (approximately 240 km [150 mi] south of the site) and was assigned a
38 Richter magnitude of 5.7. It was the largest event within 300 km (184 mi) of the site since the
39 Valentine, Texas, earthquake, and had no effect on any structures at WIPP (Sanford et al. 1995).
40 From 1974 to 2006, recorded earthquakes within a 300-km (184-mi) radius of WIPP have ranged
41 from magnitude 2.3 to 5.7 (USGS 2010).
42
43
44 4.2.2.1.5 Volcanic Activity. The nearest potentially active volcanoes are in the Zuni-
45 Bandera volcanic field in northwestern New Mexico. Volcanoes in this area are of the cinder
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1 cone (basaltic) type. They have not been active in at least 2,000 years and are considered to be
2 dormant (New Mexico Bureau of Geology and Mineral Resources 2008).
3
4
5 4.2.2.2 Mineral and Energy Resources
6
7
8 4.2.2.2.1 Hydrocarbons. Prior to 1970, most commercially related drilling in the WJPP
9 area targeted shallow oil (1,200 to 1,400 m [3,940 to 4,590 ft] in depth) in the Bell Canyon

10 Formation. From 1970 to the mid-1980s, most drilling near WIPP focused on gas exploration in
11 the deeper Morrow and Atoka Formations (approximately 4,000 m [13,100 ft]). During the late
12 1980s and early 1990s, commercial oil was discovered in the Permian Cherry Canyon and
13 Brushy Canyon Formations, which lie below the Bell Canyon Formation described above. These
14 discoveries were made at locations adjacent to the eastern and northeastern boundary of WIPP, at
15 a depth of approximately 2,100 to 2,400 m (6,890 to 7,870 ft). These formations are the primary
16 exploration and development targets in the Permian Basin, one of the most actively explored
17 areas in the United States (Broadhead et al. 1995).
18
19 Oil and gas exploration drilling activities in the New Mexico portion of the Permian
20 Basin (in which the WlPP site is located) have fluctuated considerably since 1997. As many as
21 57 rigs were working in the basin in late 1997, but the maximum number dropped to about 15 in
22 2000. The maximum rig count increased to approximately 65 in 2001, dropped to the low 30s in
23 2002, and then steadily increased to approximately 60 in 2005. It is assumed that hydrocarbon
24 exploration drilling activities in the region of the WIPP site will continue for the foreseeable
25 future (Crossroads 2005).
26
27 Within a 1-mi strip adjacent to WIPP, in-place oil reserves are estimated at
28 35.3 x 106 bbl, and in-place gas reserves are estimated at 28,870 Mcf (million cubic feet) in the
29 Morrow and Atoka Formations and in shallower Bell Canyon and Cherry Canyon Formation
30 reservoirs (Broadhead et al. 1995).
31
32
33 4.2.2.2.2 Potash. Bedded potash (a mixture of several soluble oxide, sulfate, and
34 chloride compounds containing potassium, used chiefly in fertilizers) was discovered in Eddy
35 County, New Mexico, in 1925. By 1944, New Mexico was the largest domestic potash producer,
36 representing 85% of consumption. Development continued through the 1950s and 1960s,
37 reversed in the 1970s, and had declined by the mid 1990s.
38
39 Since 1997, potash mining activities in the region of the WIPP site have continued.
40 Approximately 1,500,000 tons of potash were produced in 1997, and production has slowly
41 declined since that time. In 2005, approximately 1,000,000 tons were produced
42 (NMEMNRD 2006).
43
44 The majority of actively mined and potential resources of potash ore are found in the
45 37-in-thick (120-ft-thick) McNutt Member of the Salado Formation, which is the host for 11 ore
46 zones.
47
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1 4.2.3 Water Resources
2
3
4 4.2.3.1 Surface Water
5
6 There are no natural surface water bodies within the boundaries of the WIPP site.
7 Widespread eolian (sand dune) deposits that are of Holocene age or older indicate that little
8 surface drainage has developed within and around the site. The nearest significant surface water
9 body, Laguna Grande de la Sal, is located about 13 km (8 mi) west-southwest of the site in Nash

10 Draw,3 where there are shallow brine ponds. Small, man-made earthen livestock watering holes
11 (called "tanks") occur around the WIPP site, particularly to the south, but are not hydrologically
12 connected to the formations overlying the WIPP repository. The watering holes are constructed to
13 hold runoff and not allow it to infiltrate. There may be minor leakage through the unsaturated
14 zone beneath them that eventually reaches a Dewey Lake water table. The predominant use of
15 surface water in the region is for livestock watering and irrigation (DOE 1997, 2008a;
16 Powers 2009).
17
18 The Pecos River is the only perennial stream in the region (Figure 4.1.1-1). The river
19 flows to the south-southeast and is, at its closest point (the Malaga Bend), about 16 km (10 mi)
20 west of the WIPP site. The WJPP site is within the Pecos River drainage basin, although a
21 natural divide lies between the Pecos River and the WIPP site. As a result, the Pecos drainage
22 system does not currently affect the site. At least 90% of the mean annual precipitation at the
23 WIPP site (30 cm [12 in.]) is lost by evapotranspiration, although precipitation rates may exceed
24 evapotranspiration during intense thunderstorms that produce runoff and percolation. The
25 average annual streamfiow of the Pecos River at Malaga Bend (from 1938 through 2008) was
26 4.6 m3/s or crns (164.5 ft3/s or cfs) (USGS 2009). The maximum recorded streamfiow (with a
27 monthly mean of 119 cms [4,200 cfs]) occurred in August 1996 at the Malaga Bend; its
28 maximum elevation was 90 m (300 ft) below the surface elevation of the WIPP site
29 (USGS 2009; DOE 1997, 2006a).
30
31 Surface water samples collected along the Pecos River and from various tanks around the
32 WJPP site are routinely analyzed for radionuclides, including U, Pu, Am, K-40, Co-60, Cs-137,
33 and Sr-90. In 2007, uranium and plutonium concentrations were compared to baseline levels
34 observed between 1985 and 1989. The highest concentrations ofUI-234, U-235, and U-238
35 detected in the Pecos River and surrounding tanks were found to fall within the ranges of
36 baseline levels. Pu-238, Pu-239, and Pu-240 were not detected. Am-241 was found in water
37 (at 1.14 x 10-3 Bq/L) from Tut tank, northwest of the border of the WIPP site (but no baseline
38 data were available for comparison). The only other radionuclide exceeding its baseline value
39 was K-40, found in a sample from an on-site sewage lagoon at 148 Bq/L (the baseline value for
40 K-40 was 76 Bq/L) (DOE 2008a).
41
42

3 Nash Draw is a surface depression, about 32-kin (20-mi) long and 8-. to 19-km (5- to 12-mi) wide, located about I
6 km (3.7 mi) to the west of the WIPP site (Lorenz 2006). The valley is notable for its karst features and for
exposures of some of the geologic units underlying the WJPP region.
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1 4.2.3.2 Groundwater
2
3
4 4.2.3.2.1 Water-Bearing Units. Several water-bearing zones have been identified and
5 extensively studied at and near the WJPP site. Limited amounts of potable water are found in the
6 middle Dewey Lake Formation and the overlying Triassic Dockum Group (Santa Rosa
7 Sandstone) in the southern part within the WIPP LWB. Two water-bearing units in the Rustler
8 Formation, the Culebra and Magenta Dolomite Members, produce brackish to saline water at the
9 WIPP site and surrounding locations. Another very-low-transmissivity, saline water-bearing

10 zone occurs along the contact between the Rustler and Salado Formations (DOE 2008a).
11 Mercer (1983) reports no evidence of water in the Gatuiha Formation or surficial materials at
12 the WIPP site. Figure 4.2.2-3 shows the stratigraphic relationships of these aquifer units.
13
14
15 Lower Water-Bearing Horizons (below Salado Formation). The Castile Formation is
16 the basal unit of the Ochoan series and represents the oldest of the water-bearing units at the
17 WIPP site. The term "water-bearing horizons" is used in this discussion because nothing below
18 the Salado can properly be termed an aquifer. The formation is about 390-in (1,280-fl) thick and
19 lies about 244 m (800 ft) below the level of the repository. It consists of three thick anhydrite
20 units interbedded with halite and acts as an aquitard between the overlying Salado Formation and
21 the underlying water-bearing sandstones, shales, and limestones of the Bell Canyon Formation
22 (Guadalupian series). No regional groundwater flow system appears to be present in the Castile
23 Formation in the WIPP site area. Fracturing within an anhydrite layer of the upper Castile has
24 created isolated, high-permeability regions (brine reservoirs) that contain brine at higher-than-
25 hydrostatic pressure (Popielak et al. 1983; DOE 1996a, 1999, 2008a).
26
27
28 Saladlo Formation (WIPP Repository Horizon). The WIPP repository lies entirely
29 within the massive halite beds of the Salado Formation, a regional aquiclude.4 Estimated
30 hydraulic conductivities range from 10-16 to 10-11 rn/s for impure halite intervals and from
31 10-13 to 10-10 m/s in anhydrite (Roberts et al. 1999; Beauheim and Roberts 2002). Although the
32 hydraulic conductivity of the Salado Formation is extremely low, it is not dry. Brine content
33 within the Salado is estimated at 1-2% by weight, and thin clay seams have been observed to
34 contain up to 25% brine by volume (DOE 1999).
35
36 Occurrence of groundwater in the Salado Formation is restricted because halite does not
37 have primary porosity, solution channels, or open fractures. No evidence of circulating water has
38 been found in the unit; however, small pockets of brine (e.g., in Marker Bed 139, which is an
39 anthydrite rather than a halite) and nonflammable gas have been found. Inflow of brine into the
40 repository excavation has been observed in boreholes and from "weeps," which are localized
41 brine seeps issuing from the surfaces of the repository walls, floors, and roofs. The volumes of
42 brine observed from these occurrences have been small, and flow into the repository ceased
43 within three years of initial observation. Nevertheless, for the long term, it is reasonable and

4 An aquiclude is a hydrologic unit that contains groundwater but does not transmit it.
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1 conservative to consider that there may be brine near the repository that would flow toward and
2 into the repository, albeit at a low rate (DOE 1 996a, 2008a).
3
4 Brine inflow is a concern for the repository in that the brine would provide necessary
5 moisture for the degradation of certain waste material components and gas generation.
6
7
8 Upper Water-Bearing Horizons (above the Salado Formation). Directly above the
9 Salado Formation in Nash Draw is a zone of dissolution residue capable of transmitting water.

10 The transmissivity of this interval, referred to as the Rustler-S alado contact, decreases from Nash
11 Draw eastward to the WIPP site area. Small quantities of brine were found in this zone in WIPP
12 site test holes (DOE 2008a).
13
14 The 95-in (3 10-ft) thick Rustler Formation, which directly overlies the Salado Formation,
15 ranges in depth from 164 to 257 m (538 to 843 ft) at the WTPP site. Its base is about 398 in

16 (1,310 ft) above the level of the repository. The five members of the Rustler Formation are
17 described in Section 4.2.2.1.3. In ascending order, these members are the Los Medai'ios Member,
18 Culebra Dolomite Member, Tamarisk Member, Magenta Dolomite Member, and Forty-niner
19 Member. Only the Culebra and Magenta Dolomite Members have enough transmissivity to
20 produce water to wells. The other three members act as aquitards (DOE 1996a).
21
22 The Culebra Dolomite Member of the Rustler Formation is composed predominantly of
23 fractured, microcrystalline dolomite and ranges in thickness from 5.8 to 12.5 m (19 to 41 ft) in
24 the WIPP site region. It is the first significant water-bearing unit above the Salado Formation at
25 the WIPP site. Regional flow of groundwater in the Culebra Dolomite is generally to the south.
26 Because of its lateral continuity and high transmissivity (as high as 10-3 m2/s [DOE 2008b]), it is
27 considered to be the most likely pathway for radionuclide releases from the repository to the
28 accessible environment. Estimates of hydraulic conductivity in the Culebra Dolomite vary -
29 widely, but in general, they decrease from 10 -4 rn/s in Nash Draw to 10-14 m/s east of the WIPP
30 site (DOE 1999). These conductivity variations are believed to be controlled by the relative
31 abundance of pore-filling cements, stress-relief fracturing, and fracturing related to dissolution of
32 the upper Salado Formation rather than by primary depositional features of the unit. Porosities
33 measured in core samples from the Culebra range from 0.03 to 0.30 (Kelley and Saulnier 1990;
34 TerraTek, Inc. 1996). Although the dolomite matrix provides most of the unit's storage capacity,
35 fluid movement occurs mainly through fractures and vugs. Recent studies of the Culebra show
36 that it is a heterogeneous system with anisotropic characteristics, suggesting variability of
37 fracture orientations on a local scale, especially in the WIPP site area (DOE 2008a;
38 Lorenz 2006). These studies support the interpretation that the Culebra Dolomite and other
39 members of the Rustler Formation are unkarsted strata (Lorenz 2006; DOE 2008b).
40
41 The Magenta Dolomite Member of the Rustler Formation is above the Culebra Dolomite
42 and is separated from it by the Tamarisk Member. The Magenta is about 8-in (26-fl) thick and
43 consists of fine-grained gypsiferous dolomite. The Magenta Dolomite is less transmnissive (about
44 10-7 m2/s [DOE 2008b]) than the Culebra Dolomite, having hydraulic conductivities one to two
45 orders of magnitude less than those of the Culebra in most locations (from 10-9 to 10-3 m/s). Like
46 those of the Culebra Dolomite, its hydraulic conductivities increase to the west toward Nash

4-29 4-29 January 2016



Final GTCC EIS 4: WIPP (Alternative 2)

1 Draw. The hydraulic gradient of the Magenta also increases toward the west, ranging from 0.003
2 to 0.0038 on the east side of the WIPP site to 0.0061 along its west side (DOE 1997, 1999).
3
4 The reddish-brown fine sandstone, siltstone, and silty claystone of the Dewey Lake Red
5 Beds Formation overlie the Rustler Formation. The formation is about 150-rn (490-ft) thick at
6 the center of the WIPP site, thinning to the west. The upper portion of the Dewey Lake consists
7 of a fairly thick (up to 80 m [164 fi]) unsaturated zone. Just below this zone is a saturated zone
8 perched above a cementation change from carbonate (above) to sulfate (below). The saturated
9 zone, which makes up the middle portion of the Dewey Lake, occurs at depths of about 50 to

10 80 m (164 to 262 ft). In this zone, water is transmitted through open fractures. Below it, fractures
11 tend to be completely filled with gypsum (DOE 1999, 2008a).
12
13 The Santa Rosa Formation thins from being 66-rn (217-ft) thick along the eastern WIPP
14 site boundary to zero near the center of the WIPP site. Anthropogenic water (e.g., irrigation
15 water) has been found in the formation in the center part of the WIPP site. The Gatufia Formation
16 unconformably overlies the Santa Rosa. It ranges in thickness from about 6 to 9 m (19 to 31 ft)
17 and consists of silt, sand, and clay, with deposits formed in localized depressions. Saturation in
18 the Gatufia occurs in discontinuous perched zones. This water may also have an anthropogenic
19 source (DOE 1999, 2008a).
20
21
22 4.2.3.2.2 Groundwater Quality. Groundwater samples from monitoring wells in the
23 Culebra Member of the Rustler Formation have been characterized as saline to brine, with total
24 dissolved solid concentrations ranging from 4,000 to 360,000 mg/L. Water from the Culebra has
25 been classified as Class Ill water by EPA guidelines and is not acceptable for human
26 consumption or for agricultural purposes (Richey et al. 1985; DOE 2007). DOE (2007) reports
27 there is no WIPP-related contamination in groundwater from the Culebra Member.
28
29 Groundwater in the overlying Dewey Lake Formation is of better quality, with an average
30 total dissolved solids value of 3,350 mg/L. This water has been classified as Class II water by
31 EPA guidelines and is suitable for livestock consumption (DOE 2007).
32
33
34 4.2.3.3 Water Use
35
36 The WIPP site water supply is categorized as a nontransient, noncommunity system for
37 reporting and testing requirements. Water service for the WIPP facility is furnished by the City
38 of Carlsbad from a City-owned waterline that originates at the Double Eagle South Well Field
39 31 mi (50 kin) north of the facility. The volume capacity of the waterline is such that it meets all
40 water requirements for the operation of the WIPP facility. As specified in a bill of sale
41 transferring this waterline from DOE to the City in June of 2009, Carlsbad will provide up to
42 25 million L/yr (6.6 million gal/yr) water to the WIPP facility free of charge for the next
43 100 years. Annual water use at the WIPP site is approximately 20 million L/yr
44 (5.4 million gal/yr) (Sandia 2008a).
45
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1 The City of Carlsbad is serviced by two separate well fields: Sheep's Draw and Double2 Eagle. Approximately 98% of Carlsbad's water is supplied by groundwater pumped from nine
3 wells located 11 km (7 mi) southwest of Carlsbad in an area called Sheep's Draw in the foothills
4 of the Guadalupe Mountains. The other 2% comes from the Double Eagle water system. The
5 Double Eagle well system is located near Maljamar, New Mexico. It serves the Ridgecrest
6 Subdivision, Connie Road, Blackfoot Road, Hobbs Highway Industrial Park Area, Brantley Lake
7 State Park, and the WIPP site. In 2007, the city of Carlsbad's water supply system pumped
8 9.5 billion L (2.5 billion gal) of water (Carlsbad 2008a).
9

10 The Double Eagle system that supplies water to the WIPP site has 29 wells in two well
11 fields (north and south). Twelve of the wells are operational in the north well field; two are
12 operational in the south well field. The south well field is the main source of water for the WIPP
13 site and a handful of other users. Double Eagle water is withdrawn from the Ogallala Aquifer
14 (Carlsbad 2008a,b). The Double Eagle system has a total capacity of approximately
15 9.5 billion L/yr (2.5 billion gal/yr). Existing storage facilities include a 11.4 million L
16 (3 million gal) reservoir, a 1.6 million L (0.42 million gal) reservoir, and a 3.8 million L
17 (1 million gal) reservoir. A 7.6 million L (2 million gal) reservoir has also been added to the
18 South Well Field. In 2004, the reservoir capacity was too small to meet the system demands. In
19 order to maintain pressure and flow requirements, the wells were operated continuously
20 (Tully 2004). If operated at capacity, the two south well field wells would produce about
21 1.4 billion L (360 million gal) of water annually. There is a recommendation to install six new
22 large-diameter wells, three in each well field, once well design is completed (Carlsbad 2008b).
23
24
25 4.2.4 Human Health
26
27 The dose limit for WIPP operations is given in 40 CFR Part 191, Subpart A, and requires
28 that the combined annual dose equivalent to any member of the general public in the vicinity of
29 the site not exceed 25 mrem/yr to the whole body and 75 mrem/yr to any critical organ. Potential
30 radiation exposures of the off-site general public can occur as a result of three pathways: (1) air
31 transport, (2) water ingestion, and (3) ingestion of game animals. Of these three pathways, only
32 the air pathway is considered to be credible. Elevated concentrations of radionuclides have not
33 been detected in groundwater or game animals in the site vicinity.
34
35 The estimated highest dose to an individual receptor from airborne releases was estimated
36 to be less than 1.8 x 10-5 mrern/yr effective dose equivalent in 2011 (DOE 2012). This
37 individual receptor is assumed to reside 7.5 km (4.7 mi) west-northwest of the site. This dose is
38 well below the standard of 10 mrem/yr given in 40 CFR Part 61, Subpart H. A hypothetical
39 individual residing at the site fence line in the northwest sector is estimated to receive a dose of
40 less than 1.3 x 10-3 mrem/yr for the whole body and 1.9 x 10-3 mrem/yr to the critical organ.
41 These values are well below the dose limits for WIPP operations given in 40 CFR Part 191,
42 Subpart A.
43
44 The potential collective dose to the 92,600 people living within 80 km (50 mi) of WIPP
45 was calculated to be 2.7 x 10-5 person-remn/yr in 2011 (DOE 2012). Assuming this dose was
46 distributed uniformly to all individuals living within 80 km (50 mi) of the site, the average dose
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1 to each person would be about 2.9 x 10- mrem/yr. This is an extremely small fraction of the2 average dose to members of the general public of 620 mrem/yr from all natural background and
3 man-made sources of radiation exposure (NCRP 2009).
4
5 Before operations started at WlPP for receipt and disposal of TRU waste, estimates were
6 developed for the doses that could be expected to occur to workers (Bradley et al. 1993). The
7 estimated doses for each worker during normal CHI waste handling operations at WIPP were
8 estimated to be as follows: Waste handlers receive 0.70 remn/yr, radiation control technicians
9 receive 0.60 rem/yr, and an average individual receives 0.68 remn/yr. The estimated annual doses

10 to these three categories of workers for handling all TRU (CHI and RH) waste are given as
11 0.79 rem/yr, 0.87 rem/yr, and 0.81 rem/yr, respectively. The average individual represents the
12 dose associated with the range of activities at WIPP and is thus a composite (or average) worker.
13 The WAC for WIPP limits the contact dose rate to 200 mrem/h for CII wastes and 1,000 rem/h
14 for RH wastes. The project has a self-imposed limit of 1 remn/yr for worker exposure at WIPP,
15 which is lower than the occupational exposure limit of 5 rem/yr given in DOE Order 458.1
16 (DOE 2011a).
17
18 Data on actual operations at WIPP indicate that workers are receiving very low doses
19 from external gamma radiation (Jierree 2009; McCauslin 201l0b). The total annual worker dose
20 commitment for the years 1999 through 2009 was 12.4 person-rem (or an average of about
21 1.1 person-rem/yr) and ranged from a low of 0.331 person-rem/yr to a maximum of
22 2.298 person-rem/yr. Of the more than 1,100 workers who were monitored for radiation
23 exposure in 2009, 68 had reportable doses. Most of the individuals who had reportable doses
24 were waste handlers and radiological control technicians.
25
26 These occupational doses are lower than the preoperational estimates noted above. These
27 low occupational doses reflect both the good radiation control practices at WIPP and the safe
28 design of the waste handling equipment and remote handling processes for RH wastes. In
29 addition, most of the waste disposed of at WIPP has been CH waste having low contact dose
30 rates. For purposes of analysis in this EIS, all of the GTCC LLRW and GTCC-Iike waste would
31 be managed in the same manner as CII waste for disposal at WIPP.
32
33
34 4.2.5 Ecology
35
36
37 4.2.5.1 Terrestrial Resources
38
39 The WIPP site area is characterized by large, stabilized sand dunes. It is located within a
40 transition area between the northern extension of the Chihuahuan Desert (desert grassland) and
41 the southern Great Plains (short-grass prairie) and shares the vegetative characteristics of both
42 areas (DOE 1980). More than 100 species of plants have been identified within the WIPP LWB
43 (DOE 1993). Numerous species of forbs and perennial grasses are present. The dominant shrubs
44 include shinnery oak (Quercus havardii), mesquite (Prosopis glandulosa), sand sagebrush
45 (Artemisiafilifolia), dune yucca (Yucca campestris), and smallhead snakeweed (Gutierrezia
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1 microcephala) (DOE 1980, 1997). Russian thistle (Salsola kali) is a nonnative species that is
2 commonly established in disturbed areas (DOE 1980).
3
4 More than 45 mammal species (including 15 bat species) occur within Lea and Eddy
5 counties, with 39 species occurring in the WIPP site area (DOE 1980). Mule deer (Odocoileus
6 hemionus), pronghorn (Antilocapra americana), and coyote (Canis lafrans) are among the larger
7 mammals found in the area (DOE 1980, 1997).
8
9 More than 120 species of birds have been documented on or near the WIPP site

10 (DOE 1980). Common bird species include the loggerhead shrike (Lanius ludovician us),
11 pyrrhuloxia (Cardinalis sinatus), and black-throated sparrow (Amphispiza bilineata) (DOE
12 1997). The availability of nesting sites may limit bird populations in the project area (DOE
13 1980).
14
15 Twenty-three reptile and 10 amphibian species occur in the area (DOE 1980, 1993). Most
16 desert amphibians are generally seen only following spring or summer rains (DOE 1993).
17
18
19 4.2.5.2 Wetlands
20
21 No wetlands occur on the WIPP site or in the immediate vicinity of the site.
22
23
24 4.2.5.3 Aquatic Resources
25
26 The two-county region lies within the drainage basin of the Pecos River. However, the
27 only permanent aquatic habitats near the WIPP site include earthen watering ponds for livestock
28 (DOE 1997). These man-made livestock watering holes, which are not hydrologically connected
29 to the formations overlying the WIPP site, are located several miles way (DOE 2007). Two salt
30 pile evaporation ponds, a detention basin, and two man-made ponds occur within the developed
31 portions of the WIPP site. However, these ponds do not provide productive aquatic habitats.
32
33
34 4.2.5.4 Threatened and Endangered Species
35
36 The endangered, threatened, and other special status species reported from the area of
37 Eddy and Lea counties, including the WIPP Vicinity reference locations, are listed in
38 Table 4.2.5-1. (Special status aquatic species and species that primarily occur near major aquatic
39 habitats are not included because no aquatic habitats in which those species occur are located
40 near the WIPP site.) None of the species listed in Table 4.2.5-1 were observed within the WIPP
41 LWB in 1996, and there is no designated critical habitat for federally listed species at the WIPP
42 site (DOE 1997). Critical habitat for the gypsum wild-buckwheat (Ericogonom gypsophilum) is
43 more than 48 km (30 mi) from the WIPP site. Favorable habitat for the lesser prairie-chicken
44 (Tympanuchus pallidicinctus), a Federal candidate species, does occur within the WIPP LWB
45 and other surrounding areas (DOE 2007). WIPP employees have instituted measures, in
46 consultation with BLM, to protect the lesser prairie-chicken and its habitat. These measures
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1TABLE 4.2.5-1 Federally and State-Listed Species Potentially Occurring at the WIPP Site

Common Name Scientific Name Federal Status State Status

Plants
Gypsum wild-buckwheat Eriogonom gypsophilum Threatened Endangered
Hershey's cliff daisy Chaetopappa hersheyi Species of Concern
Kuenzler hedgehog cactus Echinocereusfendleri var. kuenzleri Endangered Endangered
Lee's pincushion cactus Escobaria sneedii var. leei Threatened Endangered
Glass Mountain coral-root Hexalectris nitida Endangered
Sneed pincushion cactus Coryphantha sneedii var. sneedii Threatened Endangered
Guadalupe jewelfiower Streptanthus spars iflorus Species of Concern
Wright's water-willow Justicia wrightii Species of Concern

Birds
American peregrine falcon Falco peregrinus anatum Threatened
Arctic peregrine falcon Falco peregrinus tundrius Threatened
Baird's sparrow Ammodramus bairdi Threatened
Least tern (interior population) Sterna antillarum athalassos Endangered Endangered
Lesser prairie-chicken Tympanuchus pallidicinctus Candidate
Southwestern willow flycatcher Empidonax traililii extimus Endangered Endangered
Sprague's pipit Anthus spragueii Candidate

Mammals
Black-footed ferret Mustela nigripes Endangered

4
5
6
7
8

Source: BISON (2012); NMRPTC (2012); USEWS (2012)

include the establishment of periods during which off-site field activities may not be performed
during the species' breeding season (DOE 2007).

9
10 4.2.6 Socioeconomics
11
12 Socioeconomic data for WIPP describe an ROI surrounding the site composed of two
13 counties: Eddy County and Lea County, New Mexico. The majority of WIPP workers reside in
14 these counties (DOE 1997).
15
16
17 4.2.6.1 Employment
18
19 In 2011, total employment in the ROI stood at 55,331 (U.S. Department of Labor 2012).
20 Employment grew at an annual average rate of 2.4% between 2002 and 2011. The economy of
21 the ROI is dominated by the mining, trade, and service industries, with employment in these
22 activities currently contributing almost 72% of all employment (see Table 4.2.6-1). The WIPP
23 annual budget accounts for 1,095 ifull-time employees (Sandia 2008a).
24
25

4-34 January 2016



Final GTCC EIS Fina GTC EIS4. WIPP (Alternative 2)

1 TABLE 4.2.6-1 WIPP: County and ROI Employment by Industry in 2009

New Mexico
% of ROI

Sector Eddy County Lea County ROI Total Total

Agriculturea 1,009 664 1,673 4.0
Mining 3,305 3,295 6,600 15.8
Construction 1,544 2,526 4,070 9.7
Manufacturing 1,297 750 2,047 4.9
Transportation and public utilities 1,046 1,030 2,076 5.0
Trade 3,170 3,824 6,994 16.7
Finance, insurance, and real estate 758 928 1,686 4.0
Services 8,400 8,296 16,696 39.3
Other 10 10 20 0.0
Total 20,475 21,437 41,912

a Source: USDA (2008).
Source: U.S. Bureau of the Census (20 12a)

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

4.2.6.2 Unemployment

Unemployment rates have varied across the
counties in the ROI (Table 4.2.6-2). Over the 10-year
period 2002-2011, the average rate in Eddy County
was 4.7%, with a slightly higher rate of 4.8% in Lea
County. The average rate in the ROI over this period
was 4.7%, slightly lower than the average rate for the
state of 5.7%. Unemployment rates for 2010 were
consistently higher than rates for 2011; in Lea County,
the unemployment rate fell from 7.3% to 5.2%, while in
Eddy County, the rate fell from 5.7% to 4.5%. The
unemployment rate for the state also declined during
this period, from 7.9% to 7.4%.

TABLE 4.2.6-2 WLPP: Average
County, ROI, and State
Unemployment Rates (%) in
Selected Years

Location 2002-2011 2010 2011

Eddy County 4.7 5.7 4.5
Lea County 4.8 7.3 5.2
ROI 4.7 6.5 4.9"
New Mexico 5.7 7.9 7.4

Source: U.S. Department of Labor (2012)

4.2.6.3 Personal Income

Total personal income in the ROI stood at almost $4.3 billion in 2009, growing at an
annual average rate of growth of 4.6% over the period 2000 to 2009 (Table 4.2.6-3). ROI
personal income per capita also rose over the same period, reaching $38,507 in 2009, compared
to $27,118 in 2000. Per-capita incomes were higher in Eddy County ($40,609 in 2009) than
elsewhere in the ROI.
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1
2 TABLE 4.2.6-3 WIPP: County, ROI, and State Personal Income in Selected

Years

Average Annual
Growth Rate (%),

Location 2000 2009 2000-2009

Eddy County
Total personal income (2011 $ in billions) 1.4 2.1 4.5
Personal income per capita (2011 $) 27,892 40,609 4.3

Lea County
Total personal income (2011 $ in billions) 1.5 2.2 4.7
Personal income per capita (2011 $) 26,398 36,667 3.7

ROI total
Total personal income (2011 $ in billions) 2.9 4.3 4.6
Personal income per capita (2011 $) 27,118 38,507 4.0

New Mexico
Total personal income (2011 $ in billions) 54.1 70.1i 2.9
Personal income per capita (2011 $) 29,748 34,880 1.8

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Source: DOC (2012)

4.2.6.4 Population

The population of the ROI was 118,556 in 2010 (U.S. Bureau of the Census 2012b) and
was expected to reach 121,020 by 2012 (Table 4.2.6-4). In 2010, 64,727 people were living in
Lea County (55% of the ROI total). Over the period 2000 to 2010, the population in the ROI as a
whole grew slightly, with an average growth rate of 1.0%, while the population in New Mexico
as a whole grew at a rate of 1.2% over the same period.

4.2.6.5 Housing

Housing stock in the ROI as a whole grew at an annual rate of 0.4% over the period
2000 to 2010 (Table 4.2.6-5), with 47,504 housing units in the ROI in 2010. A total of 1,850 new
units were added to the existing housing stock in the ROI between 2000 and 2010. In 2010,
4,857 vacant housing units were available in the ROI, of which 1,409 were rental units that could
be available to construction workers at the GTCC proposed facility.

4.2.6.6 Fiscal Conditions

Further construction and operations at WIPP for GTCC LLRW and GTCC-like waste
disposal would result in continued expenditures for local government jurisdictions, including
counties, cities, and school districts. Table 4.2.6-6 presents information on expenditures by the
various local government jurisdictions and school districts in the ROI.
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1 TABLE 4.2.6-4 WIPP: County, ROI, and State Population in Selected Years

Average Annual
Growth Rate (%),

Location 1990 2000 2010 2000-2010 2012a

Eddy County 48,605 51,658 53,829 0.4 54,274
Lea County 55,765 55,511 64,727 1.5 66,746
ROIltotal 104,370 107,169 118,556 1.0 121,020
New Mexico 1,521,574 1,818,046 2,059,179 1.2 2,110,883

2
3
4
5
6

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

TABLE 4.2.6-5 WIPP: County
and ROI Housing Characteristics
in Selected Years

Type of Housing 2000 2010

Eddy County
Owner occupied 14,391 14,844
Rental 4,988 5,567
Vacant units 2,870 2,174
Total units 22,249 22,585

Lea County
Owner occupied 14,301 15,434
Rental 5,398 6,802
Vacant units 3,706 2,683
Total units 23,405 24,919

ROI
Owner occupied 28,692 30,278
Rental 10,386 12,369
Vacant units 6,576 4,857
Total units 45,654 47,504

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

8
9

10
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1 TABLE 4.2.6-6 WIPP: County, ROI, and2 State Public Service Expenditures in
3 2006 ($ 2011 in millions)a

School
Location Local Government Districts

Eddy County 33.6 53.0
Lea County 76.0 54.0
ROI 109.6 107.0
New Mexico 7,536 2,789

a Argonne National Laboratory projections.
4
5
6 4.2.6.7 Public Services
7
8 Further construction and operations at WIPP would continue the demand for employment
9 to provide public safety, fire protection, and community and educational services in the counties,

10 cities, and school districts likely to host relocating construction workers and operations
11 employees. Demands would also continue on local physician services. Table 4.2.6-7 presents
12 data on employment and levels of service (number of employees per 1,000 population) for public
13 safety and general local government services. Table 4.2.6-8 provides staffing and level-of-
14 service data for school districts. Table 4.2.6-9 provides data on medical employment.
15
16
17 4.2.7 Environmental Justice
18
19 Figures 4.2.7-1 and 4.2.7-2 and Table 4.2.7-1 show the minority and low-income
20 compositions of the total population located in the 80-km (50-mi) buffer around WIPP from
21 Census data for the year 2010 and CEQ guidelines (CEQ 1997). Persons whose incomes fall
22 below the federal poverty threshold are designated as low income. Minority persons are those
23 who identify themselves as Hispanic or Latino, Asian, Black or African American, American
24 Indian or Alaska Native, Native Hawaiian or other Pacific Islander, or multi-racial (with at least
25 one race designated as a minority race under CEQ). Individuals identifying themselves as
26 Hispanic or Latino are included in the table as a separate entry. However, because Hispanics can
27 be of any race, this number also includes individuals who also identify themselves as being part
28 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-kin)
31 area around the boundary of the reference location. Within the 50-mi (80-kin) radius in New
32 Mexico, 53.0% of the population is classified as minority, while 15.5% is classified as
33 low income. Although the number of minority individuals does not exceed the state average by
34 20 percentage points or more, the number of minority individuals exceeds 50% of the total
35 population in the area; that is, there is a minority population in the New Mexico portion of the
36 50-mi (80-kin) area based on 2010 Census data and CEQ guidelines. The number of low-income
37
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1
2

TABLE 4.2.6-7 WIPP: County, ROT, and State Public
Service Employment in 2009

Eddy County Lea County

Level of Level of
Service No. Servicea No. Servicea

Police protection 46 0.9 43 0.7
._Fi~reprotectionb 64 1.2 90 1.5

ROI New Mexicoc

Level of Level of
Service No. Servicea No. Servicea

Police protection 89 0.8 3,882 2.0
Fire protection 154 1.4 2,121 1.1

a Level of service represents the number of employees per

1,000 persons.

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)

3
4

TABLE 4.2.6-8 WIPP: County,
ROT, and State Education
Employment in 2011

No. of Level of
Countsy Teachers Servicea

Eddy County 663 15.5
Lea County 820 15.7
ROI total 1,483 15.6
New Mexico 22,457 14.8

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 (2012a,b)

TABLE 4.2.6-9 WIPP: County,
ROT, and State Medical
Employment in 2010

No. of Level of
County€ Physicians Servicea

Eddy County 77 1.4
Lea County 69 1.1
ROI total 146 1.2
New Mexico 4,421 2.3

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

Sources: AMA (2012); U.S. Bureau of
the Census (2008b, 201 2b)

6
7
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Census Block Group with Percent Minority More Than 20 PercentagePoints Higher Than The State Average in 2010
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FIGURE 4.2.7-1 Minority Population Concentrations in Census Block Groups within an 80-km(50-mi) Radius of the WIPP Site (Source: U.S. Bureau of the Census 2012b)
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•' Census Block Group with Percent Low Income More Than 20 Percentage
Points Higher Than The State Average in 2009

LCensus Block Group with Percent Low Income More Than 50 Percent in 2009
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1
2

TABLE 4.2.7-1 Minority and Low-Income Populations in an 80-km
(50-mi) Radius of wIPP

New Mexico Texas
Population Block Groups Block Groups

Total population 119,260 12,723
White, Non-Hispanic 56,083 6,955
Hispanic or Latino 57,355 5,025
Non-Hispanic or Latino minorities 5,822 743

One race 4,664 683
Black or African American 2,983 554
American Indian or Alaskan Native 907 31
Asian 624 69
Native Hawaiian or other Pacific Islander 331
Some other race 117 28

Two or more races 1,158 60
Total minority 63,177 5,768

Percent minority 53.0% 45.3%
Low-income 6,299 349

Percent low-income 15.5% 15.4%
State percent minority 59.5% 54.7%
State percent low-income 18.0% 17.2%

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

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

individuals does not exceed the state average by 20 percentage points or more and does not
exceed 50% of the total population in the area; that is, there are no low-income populations in the
New Mexico portion of the 50-mi (80-kmn) area around the reference location as a whole.

Within the 50-mi (80-kin) radius in Texas, 45.3% of the population is classified as
minority, while 15.4% is classified as low income. The number of minority individuals does not
exceed the state average by 20 percentage points or more, and the number of minority
individuals does not exceed 50% of the total population in the area; that is, there is no minority
population in the Texas portion of the 50-mi (80-kmn) area as a whole area based on 2010 Census
data and CEQ guidelines. The number of low-income individuals does not exceed the state
average by 20 percentage points or more and does not exceed 50% of the total population in the
area; that is, there are no low-income populations in the Texas portion of the 50-mi (80-kin) area
around the reference location as a whole.

4.2.8 Land Use

There are four property areas defined within the 4,146-ha (10,240-ac) WIPP site
(Figure 4.2.8-1):

• Property Protection Area. This is the 14-ha (35-ac) interior core of the site
that is surrounded by a chain-link fence. It is under tight, 24-hour security.
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FIGURE 4.2.8-1 Four Property Areas within the WIPP
Boundary (Source: DOE 1997)

Exclusive Use Area. This 112-ha (277-ac) area is surrounded by a barbed-wire
fence and restricted for the exclusive use of DOE and its contractors and
subcontractors in support of the project. The area is marked with "no
trespassing" signs and is patrolled by WLPP security personnel.

*Off-Limits Area. This is a 588-ha (1,454-ac) area where unauthorized entry
and introduction of weapons and/or dangerous materials are prohibited.
Prohibition signs are posted at consistent intervals along its perimeter.
Unless they pose a threat to security, safety, or the environmental quality of
the WJPP site, grazing and public thoroughfares can occur in this area. This
area is patrolled by WIPP security personnel to prevent unauthorized activities

or use.

*WIPP L WB. This 4,146-ha (10,240-ac) area delineates the perimeter of the
WIPP site. This boundary was established to extend at least 1.6 km (1.0 mi)
beyond any WIPP underground development.
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1 Except for the facilities within the boundaries of the posted 112-ha (277-ac) Exclusive
2 Use Area, surface land use remains largely unchanged from its pre-1992 multiple land use
3 designation. Those who wish to conduct activities that might affect lands that are under the
4 jurisdiction of WIPP but outside the Property Protection Area are required by the WLPP Land
5 Management Plan (LMP) to prepare a land use request (DOE 2007). Mining and drilling for
6 reasons other than to support WIPP activities are prohibited within the WIPP site except at two
7 129-ha (320-ac) tracts of land within the WlPP LWB that are leased for oil and gas development.
8 These adjoining lease tracts occupy Section 31 in the far southwest corner of the WIPP site
9 (DOE 1993).

10
11 Portions of two grazing allotments administered by BLM (DOE 1993) occur within the
12 WIPP site boundary. Nearly 5.2% of one 22,493-ha (55,581-ac) allotment overlaps the WIPP site
13 but does not include areas that are posted "no trespassing." About 9.5% of the other 31,393-ha
14 (77,574-ac) grazing allotment overlaps the remainder of the WIPP site boundary, including the
15 Exclusive Use Area that is posted against trespassing and fenced to prevent grazing (DOE 1993).
16
17 The WIPP LMP focuses on management protocols for the following: administration of
18 the plan, environmental compliance, wildlife, cultural resources, grazing, recreation, energy and
19 mineral sources, land and realty, reclamation, security, industrial safety, emergency
20 management, maintenance, and work control (DOE 1993).
21
22 Most land in the vicinity of the WIPP site is managed by BLM. Land use in the
23 surrounding area includes livestock grazing, potash mining, oil and gas development, and
24 recreation (e.g., hunting, camping, hiking, off-highway vehicle operation, horseback riding, and
25 bird watching) (DOE 1993, 2007). The dominant land use in the WlPP vicinity is for cattle
26 grazing; smaller amounts of land are used for oil and gas extraction and potash mining. There is
27 little privately owned land near WIPP, although two ranches are located within 16 km (10 mi) of
28 the site (DOE 1997). The only agricultural land within 48 km (30 mi) is irrigated farmland along
29 the Pecos River, near the municipalities of Carlsbad and Loving. Little, if any, dry-land farming
30 takes place near WIPP (DOE 1980).
31
32 The region is popular for recreation, providing opportunities for hunting, camping,
33 hiking, and bird watching. The area has a very low population density, and there are
34 approximately 25 residents at various locations within 16 km (10 mi) of the site. The nearest
35 community is the village of Loving, New Mexico, which is located 29 km (18 mi) west-
36 southwest of WIPP. This community has an estimated population of about 1,300 residents.
37
38
39 4.2.9 Transportation
40
41 The WIPP site can be reached by rail or highway. Rail access to WIPP is provided by a
42 rail line connecting with a spur of the Burlington Northern Santa Fe (BNSF) Railroad near the
43 Mosaic Potash Nash Draw Mine, 9.6 km (6 mi) southwest of the site. The rail line includes an
44 adjacent service road. The railroad and service road were constructed on an easement width of
45 46 m(150 ft).
46
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The WIPP site can also be accessed by the North and South Access Roads constructed for
the WIPP project (Figure 4.2.9-1). The WIPP LMP (DOE 1993) gives information about the
aboveground infrastructure at WIPP. Realty components originally constructed and currently
maintained and/or utilized in the operation of WIPP that are under custodial right-of-way (ROW)
reservations include, but are not limited to, the North Access Road, South Access Road, and the
Access Railroad (DOE 2002). The ROWs, corridors, and realty components are shown in
Figure 4.2.9-1.

4.2.9.1 North Access Road

The North Access Road is a private road granted, for perpetuity, under ROW Reservation
NM 55676 on August 24, 1983. The North Access Road is approximately 21 km (13 mi) in
length, with an easement width of 37 m (120 ft). Use of this road is restricted to DOE personnel,
agents, and contractors of DOE on official business related to the WIPP project or to BLM
personnel, permittees, licensees, or lessees. Signs are placed and maintained at the turnout of
US 62/180 stating the restrictions on access. Persons desiring access to Highway 128 can use
Lea County Line Road immediately to the east. ROW Reservation NM 55676 was amended on
April 22, 1988, to facilitate the construction of livestock fencing along either side of the subject
road.
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FIGURE 4.2.9-1 Access and Rights-of-Way for the
WIPP Site (Source: DOE 2002)
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1 4.2.9.2 South Access Road
2
3 The South Access Road, formerly Eddy County Road 802, is a private road granted under
4 ROW Reservation NM 123703. Terms for the ROW expire on December 31, 2039, and terms are
5 subject to renewal. The South Access Road is approximately 6.4 km (4 mi) in length, with an
6 easement width of 43 m (140 ft). On January 27, 2010, Eddy County relinquished ROW
7 NM 46130 that was held by the County for Eddy County Road 802. Multiple-use access for the
8 South Access Road will be allowed unless it is determined that access by industry or the general
9 public represents a significant safety risk to WIPP personnel or to the public. Upon

10 determination, general access of the South Access Road may be restricted at the boundary of the
11 580-ha (1,450-ac) Off-Limits Area in accordance with DOE Manual 470.4-2, "Physical
12 Protection" (DOE 2005).
13
14
15 4.2.9.3 Access Railroad
16
17 Rail access to the WIPP site is possible by a rail line connecting with a spur of the BNSF
18 Railroad near the Mosaic Nash Draw Mine 9.7 km (6 mi) southwest of the site. This section of
19 rail, which was constructed under the auspices of ROW Reservation NM 55699 granted on
20 September 27, 1983, is approximately 8 km (5 mi) in length. It consists of an adjacent frontage
21 road in addition to the rail. Both the railroad and service road were constructed on an easement
22 width of 46 m (150 ft).
23
24
25 4.2.10 Cultural Resources
26
27 From about 10,000 B.C. to the late 1800s, southeastern New Mexico was inhabited by
28 aboriginal hunters and gatherers who subsisted on various wild plants and animals. In the late
29 1 800s, the region was settled by ranchers and farmers. Known archeological sites in the vicinity
30 of WIPP are primarily the remains of prehistoric camps and short-term settlements. These areas
31 are generally marked by hearth features, scattered burned rock, flaked stone projectile points, and
32 cutting and scraping tools, pottery fragments, and ground stone implements. Locations generally
33 represent short-term, seasonal occupations by small, nomadic groups of hunters and gatherers
34 who used the plants and animals in the dune lands east of the Pecos River. In a few cases, sites
35 with evidence of structures have been reported, probably associated with occupations of several
36 weeks to months.
37
38 Historic remains or features (more than 50 years old) are rare but have occasionally been
39 identified. These include features and debris related to yearly ranching in the twentieth century,
40 including fences that may still be in use. The majority of historic sites identified to date include
41 elements that could contribute to their eligibility for the NRHIP.
42
43 With few exceptions, cultural resources known or anticipated in the area covered by the
44 WIPP LWB are significant; they must be identified, recorded, assessed through an inventory, and
45 considered in any plan of development for the area. When compared with most other portions of
46 southeastern New Mexico, the locations (and nature) of cultural resources within the WlPP LWB
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1 can be described relatively well on the basis of an intensive inventory of portions of the area,
2 limited excavation, and other investigative work on some sites.
3
4 Several surveys have been completed in the WIPP LWB, and 59 archeological sites and
5 91 isolated occurrences (single artifact or only a few artifacts, or isolated features that can be
6 fully recorded in the field) have been identified to date. The sites and isolates identified are
7 almost exclusively prehistoric. Only one site with both prehistoric and historic components was
8 noted. Approximately 37% of the area within the WIPP LWB has been inventoried for cultural
9 resources. Extrapolating the current number of resources located to date to the rest of the

10 (unsurveyed) area indicates that about 99 additional sites and 153 isolates could be present at the
11 site. The land within the WIPP LWB appears to represent a potentially significant contributor of
12 cultural resources and should be regarded as such when land management decisions are made
13 (DOE 2002).
14
15
16 4.2.11 Waste Management
17
18 Support structures at the WIPP facility used to manage waste generated from facility
19 operations include a sewage treatment system. The sewage treatment system at WIPP is a zero-
20 discharge facility consisting of two primary settling lagoons, two polishing lagoons, a
21 chlorination system, and four evaporation basins. The facility is designed to dispose of domestic
22 sewage and site-generated brine waters from observation well pumping and from underground
23 dewatering activities at WIPP (Sandia 2008a).
24
25
26 4.3 ENVIRONMENTAL AND HUMAN HEALTH CONSEQUENCES
27
28 As described previously, this alternative involves the construction of up to 26 additional
29 underground rooms for emplacement of GTCC LLRW and GTCC-like waste at W1PP. This
30 activity is the focus of the evaluation of potential consequences discussed here in Section 4.3.
31
32
33 4.3.1 Air Quality and Noise
34
35 This section describes potential air quality and noise impacts from the construction of
36 additional rooms and waste disposal operations at WIPP. It is assumed that all the current
37 aboveground facilities would be adequate for the surface handling and waste packaging that
38 would be needed to prepare the wastes for transfer underground (Sandia 2008a). Thus, the only
39 additional construction that would be needed to accommodate wastes would be to create the
40 underground disposal space at WIPP. Construction and operational equipment and resources
41 currently in use at WIPP would be employed.
42
43
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1 4.3.1.1 Air Quality
2
3
4 4.3.1.1,1 Construction. There are two potential sources of air pollutant emissions from
5 construction: (1) aboveground activities (e.g., emissions from haul trucks; from stockpiling at the
6 Salt Storage Area; and from commuter, delivery, and support vehicles) and (2) underground
7 activities (e.g., emissions from haul trucks and salt mining that would be released through the
8 exhaust shaft). No air emissions are expected from electric-driven equipment, such as the
9 continuous miner, salt hoist, and ventilation fans. Sources of emissions of criteria pollutants

10 (e.g., S02, NOR, CO, PM1 0, and PM2 .5), VOCs, and the primary greenhouse gas CO2 during the
11 construction period would include fugitive dust and engine exhaust emissions from these
12 activities.
13
14 Air emissions of criteria pollutants, VOCs, and CO2 from construction activities are
15 estimated for the average year, as shown in Table 4.3.1-1. Detailed information on emission
16 factors, assumptions, and emission inventories is given in Appendix D. As shown in the table,
17 total average yearly emission rates would be small when compared with emission totals for Eddy
18 County, which encompasses WIPP. In terms of contribution to the total emissions, the highest
19 average yearly emissions of PM2.5 would be from salt mining activities, at about 0.03 0% of the
20 total emissions.
21
22 Background concentration levels for PM 1 0 and PM2 .5 at the WIPP site are well below the
23 standards, less than 59% of NAAQS and SAAQS; PM 10 and PM2.5 estimates include diesel
24 particulate emissions (see Table 4.2.1-2). All construction activities would occur about 3 km
25 (2 mi) from the site boundary and thus would not contribute much to concentrations at the site
26 boundary or the nearest residence. Construction activities would be conducted so as to minimize
27 potential impacts of construction-related emissions on ambient air quality. Also, construction
28 permits typically require fugitive dust control by established standard dust control practices
29 (primarily by watering unpaved roads, disturbed surfaces, and temporary stockpiles); and by
30 implementing other recognized practices (e.g., temporary wind breaks, slowing down or
31 stopping construction during high wind events).
32
33 Although 03 levels in Carlsbad (about 42 km [26 mi] west of the WIPP site) exceeded
34 the standard (see Table 4.2.1-2), Eddy County, including the WIPP site, is currently in
35 attainment for 03 (40 CFR 8 1.332). The WIPP site is located far from any major cities, and 03
36 precursor emissions from waste disposal at WIPP would be relatively small, less than 0.0 17%
37 and 0.005% of county total NOx and VOC emissions, respectively. These emissions would be
38 much lower than those for the regional air shed in which emitted precursors are transported and
39 formed into 03. Accordingly, potential impacts of 03 precursor releases from construction on
40 regional 03 would not be of concern.
41
42 The major air quality concern with respect to emissions of CO2 is that it is a greenhouse
43 gas, which traps solar radiation reflected from the earth, keeping it in the atmosphere. The
44 combustion of fossil fuels makes CO2 the most widely emitted greenhouse gas worldwide. CO2

45 concentrations in the atmosphere continuously increased from approximately 280 parts per
46
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i TABLE 4.3.1-1 Average Annual Emissions of Criteria
2 Pollutants, Volatile Organic Compounds, and Carbon
3 Dioxide from Construction under Alternative 2

Total
Emissions Construction Emissions

Pollutant (tons/yr)a (tons/yr)

SO 2  7,783 0.23 (o0.0 3)b
NOx 8,437 1.4 (0.017)
CO 25,725 0.97 (0.004)
VOCs 8,222 0.14 (0.002)
PM10c 27,327 1.8 (0.007)
PM2 .5C 4,744 1.4 (0.03)
CO2  190

Countyd 1.85 × 106 (0.010)
New Mexicoc 6.50 x i07 (0.0003)
U.S.e 6.54 x 109 (0.000003)
Worldwidee 3.10 × 1010 (0.000001)

aTotal emissions in 2002 for Eddy County, in which WlPP
is located. See Table 4.2.1-1 for criteria pollutants and
VOCs.

b As percent of total emissions.

C Estimates for GTCC construction include diesel
particulate emissions.

d Emission data for the year 2005. Currently, data on CO2

emissions at the 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 CO2 emissions in New Mexico, the United States,
and worldwide in 2005.

Sources: EIA (2008); EPA (2008b, 2009)
4
5
6 million (ppm) in preindustrial times to 379 ppm in 2005, a 35% increase. Most of this increase
7 has occurred in the last 100 years (IPCC 2007).
8
9 Because CO2 is stable in the atmosphere and is essentially uniformly mixed, its climatic

10 impact does not depend on the geographic location of sources; that is, the global total is the
11 important factor with respect to global warming. Therefore, a comparison between U.S. and
12 global emissions and the total emissions from the construction of a disposal facility is useful in
13 understanding whether CO 2 emissions from the site are significant with respect to global
14 warming. As shown in Table 4.3.1-1, CO2 emissions from construction would be less than
15 0.0 10%, 0.0003%, and 0.000003%, respectively, of 2005 county, state, and U.S. CO 2 emissions.
16 In 2005, CO2 emissions in the United States were about 21% of worldwide emissions

4-49 
January 2016

4-49 January 2016



Final GTCC EIS Fina GTCEIS4. WIPP (Alternative 2)

1 (EllA 2008). The potential impacts from construction emissions on climate change would be
2 small.
3
4 Construction activities would occur only during daytime hours when air dispersion is
5 most favorable. Accordingly, potential impacts from construction activities on ambient air
6 quality would be minor and intermittent in nature.
7
8 General conformity applies to federal actions taking place in nonattainment or
9 maintenance areas and would not be applicable to the disposal of GTCC LLRW and GTCC-like

10 wastes at the WIPP site because the area is classified as being in attainment for all criteria
11 pollutants (40 CFR 81.332).
12
13
14 4.3.1.1.2 Operations. As was the case for construction, criteria pollutants, VOCs, and
15 CO2 would be released into the atmosphere during operations. These emissions would result
16 primarily from exhaust emissions from heavy equipment, such as forklifts and the waste
17 transporter, both aboveground and underground. Estimated peak-year emissions of criteria
18 pollutants, VOCs, and CO2 for the WIPP alternative are presented in Table 4.3.1-2. Detailed
19 information on emission factors, assumptions, and emission inventories is available in
20 Appendix D. As shown in the table, annual emissions from operations are estimated to be higher
21 than those from construction, except for PM 10 , PM2 .5, and NOx emissions. Compared with
22 annual emissions for Eddy County, the peak-year emissions of NOx are the highest, about
23 0.031% of the total emission.
24
25 Because of the distance from the source to the boundary (about 3 km [2 mi]), emissions
26 (including diesel particulate emissions) from operational activities would not contribute much to
27 concentrations at the site boundary or the nearest residence. Therefore, it is expected that, except
28 for 03, concentration levels from operational activities would remain well below the NAAQS.
29
30 With regard to regional 03, precursor emissions of NOx and VOCs would be lower from
31 operations than from construction (0.03 1% and 0.003% of the total county emissions,
32 respectively). It is not anticipated that they would contribute much to regional 03 levels. CO2
33 emissions would be about 0.0 16% of the Eddy County emissions; thus, the potential impact on
34 climate change would also be negligible.
35
36 PSD regulations are not applicable to waste disposal at WIPP because WIPP is not a
37 major stationary source. In addition, general conformity, which applies only to federal actions
38 taking place in a nonattainment or maintenance area, is also not applicable to the proposed
39 action.
40
41
42 4.3,1.2 Noise
43
44
45 4.3.1.2.1 Construction. The only construction activities at WIPP would involve salt
46 mining, and no site clearing and building construction are anticipated, as discussed in
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1 TABLE 4.3.1-2 Peak-Year Emissions of Criteria
2 Pollutants, Volatile Organic Compounds, and Carbon
3 Dioxide from Operations under Alternative 2

Total
Emissions Operation Emissions

Pollutant (tons/yr)a (tons/yr)

SO 2  7,783 0.48 (0.0 06)b
NOx 8,437 2.6 (0.03 1)
CO 25,725 0.56 (0.002)
VOCs 8,222 0.23 (0.003)
PM10e 27,327 0.24 (0.001)
PM2 .5 e 4,744 0.22 (0.005)
CO2  290

Countyd 1.85 x 106 (0.016)
New Mexicoe 6.50 × 107 (0.00 1)
U.S.e 6.54 x 109 (1 x 10-5)
Worldwidee 3.10 x 1010 (2 x 10-6)

aTotal emissions in 2002 for Eddy County, within which
the WTPP is located. See Table 4.2.1-1 for criteria
pollutants and VOCs.

bAs percent of total emissions.

C Estimates for GTCC operations include diesel particulate
emissions.

dEmission data for the year 2005. Currently, CO 2

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 CO2 emissions in New Mexico, the United
States, and worldwide in 2005.

Source: EIA (2008); EPA (2008b,2009)
4
5
6 Section 4.3.1.1. For Alternative 2, the primary construction activities would include underground
7 salt mining and stockpiling aboveground at the Salt Storage Area. Noise sources from
8 construction activities would include those from the continuous miner, salt hoist, ventilation
9 fans, and diesel-powered haul trucks operating aboveground and underground. The types of

10 construction equipment and their noise levels are presented in Table 4.3.1-3.
11
12 With regard to a noise impact analysis, when a known noise-sensitive receptor
13 (e.g., school or hospital) is adjacent to a construction project and/or stringent local ordinances or
14 specifications apply, a detailed impact analysis is warranted. However, for a general assessment
15 of construction, it is adequate to assume that only the two noisiest pieces of equipment would
16 operate simultaneously in order to estimate noise levels at the nearest receptor (Hanson et al.
17 2006). Note that most of the activities would occur underground and would thus have a minimal
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1 TABLE 4.3.1-3 Types of Construction Equipment and Their
2 Typical Noise Levels at WIPP

Typical Level at
Type of Capacity 15 m (50 ft) from a

Construction Equipment (hp) Power Source (dBA)

Continuous miner 720 Electric 74
Surface haul trucks 525 Diesel 88
Underground haul trucks 185 Diesel 84
Salt hoist 2,200 Electric 70
Ventilation fans 600 Electric 87

Sources: Bamnes et al. (1977); Miller et al. (1984); Sandia (2008a);
V~r and Beranek (2006); Yantek (2003)

3
4
5 impact on ambient noise levels. It is estimated that the highest composite noise levels from
6 aboveground construction activities (e.g., a truck and three ventilation fans operating
7 continuously) would be about 93 dBA at 15 m (50 ft) from the source. Considering geometric
8 spreading only, and assuming a 10-hour daytime shift, the noise levels at a distance of 780 m
9 (2,500 ft) from noise sources would be below the EPA guideline of 55 dBA as the Ldn for

10 residential zones. This distance is well within the WIPP boundary, which is at least 3 km (2 mi)
11 from the WIPP surface facilities, and no residential dwellings exist within this distance. The EPA
12 guideline was established to protect against interference and annoyance due to outdoor activity
13 (EPA 1974). Actual sound levels would be much lower because of air absorption and ground
14 effects due to terrain and vegetation. Accordingly, noise from construction activities would be
15 barely discernible or completely inaudible at the site boundaries and the nearest residences.
16
17 Most of these construction activities would occur during the day, when noise is tolerated
18 better than at night because of the masking effects of background noise. Nighttime noise levels
19 would drop to the background levels of a rural environment because construction activities
20 would cease at night.
21
22 Construction activity could result in various degrees of ground vibration, depending on
23 the equipment and construction methods used. Activities that typically generate the most severe
24 vibrations are the detonation of high explosives and impact pile driving. All construction
25 equipment causes ground vibration to some degree, but the vibration diminishes in strength with
26 distance. For example, the vibration level at receptors beyond 70 m (230 ft) from a vibratory
27 roller (94 VdB at 7.6 m [25 fl]) would diminish below the threshold of perception for humans
28 and interference with vibration-sensitive activities, which is around 65 VdB (Hanson et al. 2006).
29 During the construction phase, no major construction equipment that could cause ground
30 vibration would be used, and no sensitive structures are located nearby. Therefore, there would
31 be no adverse vibration impacts from construction activities at the WIPP site.
32
33
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1 4.3.1.2.2 Operations. During the operations phase, noise-generating activities within the
2 WIPP site would include those from the primary activities of receiving, handling, and emplacing
3 waste packages, and many of the activities would occur underground.
4
5 During facility operation, the operation of heavy equipment (e.g., a 41-ton forklift and
6 three ventilation fans running continuously) would generate a combined noise level of about
7 92 dBA at a distance of 15 m (50 ft) from noise sources. This level would be 1 dB lower than the
8 level during construction. On the basis of the same assumptions for construction, the noise level
9 at a distance of 700 m (2,300 ft) from noise sources would be below the EPA guideline of

10 55 dBA as the Ldn for residential zones. This distance is well within the WIPP boundary, which
11 is at least 3 km (2 mi) from the WIPP surface facilities, and no residential locations exist within
12 this distance. Accordingly, noise from operational activities would be barely discernable or
13 completely inaudible at the site boundaries and the nearest residences.
14
15
16 4.3.2 Geology and Soils
17
18 To emplace GTCC LLRW and GTCC-Iike waste at WIPP, additional underground
19 disposal rooms would be needed. It is assumed that the GTCC LLRW and GTCC-like waste
20 would be disposed of in underground waste disposal rooms similar (if not identical) to those
21 currently used for the disposal of TRU waste, and that this waste would be emplaced in disposal
22 rooms adjacent to those currently planned for the WIPP repository. Because the room
23 construction would involve the same techniques as those employed to develop the existing
24 repository, geologic impacts would be the same as the impacts produced by historical
25 construction activities, which were small.
26
27
28 4.3.3 Water Resources
29
30 Direct and indirect impacts on water resources at the WIPP repository could result from
31 the construction of the additional rooms and the waste disposal operations carried out to emplace
32 the GTCC LLRW and GTCC-like waste inventory. Impacts from post-closure would not differ
33 from any current impacts associated with the repository.
34
35
36 4.3.3.1 Construction
37
38 Construction of the additional 26 rooms at the WTPP repository would require about
39 460,000 L/yr (120,000 gal/yr) of water, assuming that water usage is 65,000 L (17,000 gal) per
40 allocated WIPP disposal room and that about seven rooms or one panel can be constructed in a
41 given year (Sandia 2008a). At the WIPP site, all water needs are met by using groundwater piped
42 from the city of Carlsbad's water supply system. The Carlsbad Double Eagle South Well Field,
43 which supplies water to WIPP, has an annual water production of about 1.4 billion L
44 (360 million gal). Construction activities to accommodate GTCC LLRW and GTCC-like waste
45 disposal at the WIPP repository would increase the site's annual water use (20 million L or
46 5.4 million gal) by about 2% and increase production at the South Well Field by about 0.03%.
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1 Although construction water would be obtained from the Double Eagle water system, which was
2 operating continuously in 2004, the increased demand would be easily accommodated. Similarly,
3 the 61-cm (24-in.) pipeline that carries water from the Double Eagle water system to WIPP
4 would be able to transport the increased water effectively. Increased water demand could slightly
5 lower the existing water table below the Double Eagle South Well Field. However, because the
6 increased water demand would be very small, impacts on the water table's elevation and the
7 direction of groundwater flow would be negligible.
8
9 Construction activities for the additional rooms at the WIPP repository would not disturb

10 the ground surface. Because no land surfaces would be disturbed during construction, there
11 would be no impacts on either surface water or groundwater resources. Similarly, there would be
12 no impacts on surface water or groundwater quality during construction because there would be
13 no liquid wastes produced, and underground spills would be limited to the interior of the
14 repository, where timely and effective cleanup would occur.
15
16
17 4.3.3.2 Operations
18
19 In the peak operational year, GTCC LLRW and GTCC-like waste shipments would be
20 equivalent to the entire annual level of waste shipments that are currently handled at WIPP; as
21 such, it is assumed that the quantity of water is the same amount used currently for WIPP
22 operations, which is approximately 20 million L/yr (5.4 million gal/yr). Because the amount of
23 water that would be used annually would be the same as the amount that is currently used, there
24 would be no net increase in water use at the site and no additional water demand on the Double
25 Eagle water supply system.
26
27 Nonhazardous liquids generated during waste disposal operations would be disposed of at
28 on-site sanitary lagoons. Because of the dry climate, high rate of evaporation, size of the ponds
29 (on the order of acres), and small volume of discharged water, impacts on groundwater resources
30 would be negligible.
31
32
33 4.3.4 Human Health
34
35 The human health impacts assessed in this EIS for the disposal of GTCC LLRW and
36 GTCC-like wastes at WIPP are the incremental impacts from use of this facility to dispose of
37 these wastes. WIPP is currently being used to dispose of defense TRU wastes, and this activity is
38 expected to continue. The human health impacts associated with current WlPP disposal
39 operations are not included here but are addressed under cumulative impacts and in NEPA
40 documents (e.g., DOE 1997, 1980) specifically prepared to address the construction and
41 operation of WIPP.
42
43 For this EIS, WIPP is assumed to remain in operation for the number of years necessary
44 to dispose of the entire volume of GTCC LLRW and GTCC-like wastes. Human health impacts
45 are assessed for the construction, operations, and post-closure phases of this activity. Different
46 types of hazards and potentially impacted individuals are addressed in these various phases. For
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1 this EIS, the assessment of impacts from using WIPP is limited to those associated with normal
2 operations. The impacts from accidents at WIPP have been extensively evaluated and
3 documented in safety analysis reports for CH and RH TRU wastes (DOE 2006c,d). The impacts
4 from accidents involving much of the GTCC LLRW and essentially all of the GTCC-like waste
5 (most of which meets the DOE definition of TRU waste) are addressed by those analyses. The
6 GTCC LLRW and GTCC-like waste types that may not be explicitly covered by the two safety
7 analysis reports are the activated metal waste from decommissioning commercial nuclear
8 reactors and the Cs-137 sealed sources. These two waste types are LLRW and not TRU wastes.
9 The impacts from transportation of GTCC LLRW and GTCC-like wastes to WIPP are discussed

10 separately in Section 4.3.9.
11
12 Some of the activated metal wastes from decommissioning commercial nuclear reactors
13 would have contact dose rates near (or possibly above) 1,000 rem/h and thus could exceed the
14 radiation dose limits currently allowable for disposal at WIPP. Additional shielding might be
15 required in the waste packages for certain wastes to meet the current waste disposal requirements
16 at WIPP. It is assumed that the Cs-137 sealed sources would be disposed of in their original
17 shielded devices, which are very robust.
18
19 Even though some of the GTCC LLRW and GTCC-like wastes may have radiation dose
20 rates above those for the TRU wastes currently being disposed of at WIPP, the safety envelope
21 established for CH and RH wastes in the documented safety analysis reports (DOE 2006c,d)
22 should be adequate for disposal of this waste at WIPP. The two safety analysis reports address a
23 number of accidents, and appropriate engineering procedures, equipment, and controls are in
24 place to mitigate the impact of these accidents to workers and members of the general public.
25 These accidents address those that could occur from operational errors, equipment malfunctions,
26 severe natural phenomena, and events external to the facility. Should WIPP be identified as the
27 preferred alternative for disposal of GTCC LLRW and GTCC-like wastes, additional analyses
28 would be performed as appropriate to address all aspects of waste disposal operations, including
29 those associated with potential accidents.
30
31 The most significant human health impacts during normal operations would be the
32 radiation doses and associated health risks to workers handling the wastes. The radiation doses to
33 off-site individuals would be very low, because the actions taken to protect workers (e.g., use of
34 shielding and remote handling equipment) would also serve to protect any nearby members of
35 the public. The remote setting of the facility would limit the radiological impacts on nearby
36 off-site individuals, and many of the operations occur underground. Hence, this assessment is
37 limited to those impacts expected to be incurred by workers.
38
39 The physical hazards to workers are considered during the construction, operations, and
40 post-closure phases of the project. The only significant impact during the post-closure phase
41 would be from the potential release of radioactive contaminants from the disposed-of wastes,
42 which could reach individuals living near the site. These impacts are addressed in
43 Section 4.3.4.3. During the operational phase, the radiation exposures of workers are considered
44 in addition to the physical hazards associated with emplacement of the GTCC LLRW and
45 GTCC-like wastes at WTPP.
46
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1 Two types of workers are addressed in the EIS: involved workers (those directly involved
2 in handling and disposing of the wastes at the disposal sites) and noninvolved workers (those
3 present at the site but not directly involved in waste disposal activities). Given the physical form
4 of the wastes, the only pathway of concern for workers during normal operations would be
5 external gamma irradiation. This is consistent with operations to date at WJPP. It is assumed that
6 all of the wastes would arrive at the site as solid materials that could be placed directly into the
7 disposal facility. Any necessary waste treatment would have already occurred at the generating
8 site or during staging of the wastes prior to their shipment, and the impacts associated with these
9 activities are not covered in this EIS.

10
11
12 4.3.4.1 Construction and Operations
13
14
15 4.3.4.1.1 Radiological Impacts. The involved workers would incur radiation doses
16 when they were in the general proximity of the waste containers during handling and disposal
17 activities. The external gamma exposure rates from the GTCC LLRW and GTCC-like waste
18 packages would cover a very wide range. The wastes addressed in this EJS would range from
19 those that could be managed directly because they have very low exposure rates to wastes that
20 would have to be managed by using a large amount of shielding or remote handling equipment.
21 For purposes of analysis in this EIS, it is assumed that all wastes would be placed in shielded
22 containers (as necessary) to allow for their disposal as WIPP CHI wastes (Sandia 2008a).
23
24 Because the procedures to be used to manage these wastes at WIPP and the exact
25 activities that would be conducted by each involved worker (and their proximity to the waste
26 containers) are not known at this time, it is difficult to calculate the dose to the workforce. For
27 purposes of this EIS, information on the actual doses incurred by workers at WJPP as given in
28 Section 4.2.4 was used. This is a reasonable approach because all of the GTCC LLRW and
29 GTCC-like wastes will be managed as CII wastes at WIPP.
30
31 Worker doses at WIPP must be kept below 5 remlyr, as given in 10 CFR Part 835. In
32 addition, an administrative control limit has been set at 1 rem/'yr for the project. The radiation
33 exposures of the involved workers would be monitored for the duration of disposal activities. It
34 is assumed that the current WIPP practices for keeping worker doses ALARA would remain in
35 place for the duration of the disposal campaign. This practice would ensure that worker doses
36 were kept low and that they would comply with all applicable DOE standards and policies.
37
38 A total of 90,983 mn3 (3,213,034 ft3) of TRU waste was disposed of at WTPP as of
39 February 2014. Of this total volume, 90,627 mn3 (3,200,462 ft3) was CH waste, and the remainder
40 was Ru waste. A total of 171,064 containers were used to dispose of this waste. In contrast, the
41 total volume of GTCC LLRW and GTCC-like waste requiring disposal is about 12,000 mn3

42 (420,000 ft3), and an estimated 63,072 containers will be needed for this purpose (see
43 Table 4.1.4-1). The occupational dose to dispose of this waste was estimated to be 5.8 person-
44 rem by using the total occupational worker doses for disposal of defense-generated TRU waste at
45 WIPP through 2009 (12.4 person-rem) and pro-rating this value by the number of containers
46 required for disposal of the GTCC LLRW and GTCC-like wastes. This worker dose commitment
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1 would result in less than 1 LCF when a risk factor of 0.0006 LCF per person-rem is used
2 (see Section 5.2.4.3).
3
4 The dose commitment to the workforce would be distributed among all workers involved
5 in managing the wastes at WJPP over the entire time period that the facility was receiving and
6 disposing of GTCC LLRW and GTCC-like wastes. Workers would likely be rotated so that
7 different ones would perform these activities over time, so the maximum dose to any individual
8 worker over the duration of the project would likely be no more than several hundred mrem.
9 Wastes might be received intermittently over the operational time period. The dose to the

10 highest-exposed worker in any given year would be well below the administrative limit set for
11 WIPP of 1 rem/yr.
12
13 The dose to noninvolved workers would be much less than the dose to involved workers.
14 The noninvolved workers (such as those in the administration building) would be some distance
15 away from the waste packages. The external gamma dose rate from a waste package decreases
16 rapidly with distance, a situation that minimizes the likelihood that noninvolved workers would
17 incur a measurable dose. Also, there would likely be significantly fewer noninvolved workers
18 than involved workers when wastes were being processed at the site to ensure compliance with
19 the DOE ALARA requirement. The total dose to the uninvolved workforce is conservatively
20 estimated to be less than 0.1 person-remn over the duration of the project and is not expected to
21 result in any LCFs.
22
23
24 4.3.4.1.2 Nonradiological Impacts. The nonradiological human health impacts from
25 accidents that could occur during construction and operational activities are assessed in this EIS.
26 The physical consequences of these accidents are given here in terms of injuries and illnesses (as
27 lost workdays) as well as the likelihood of worker fatalities. These impacts were estimated by
28 using information compiled by DOE for TRU waste disposal activities at WJPP and estimates of
29 the number of workers needed for all phases of this project.
30
31 DOE has maintained a record of all accidents and injuries that have resulted in lost
32 workdays since TRU waste disposal operations were initiated at WIPP. In 2009, a total of 83 lost
33 workdays occurred as a result of injuries at the site, and the average number of employees at the
34 site was reported to be 1,330 (McCauslin 2010a). The workplace nonfatal injury rate (as lost
35 workdays) can be calculated by dividing these two values; this rate is 6.2 per 100 FTE workers.
36 This rate was used for the construction and operations phases of the project. No fatalities have
37 occurred at WIPP as a result of accidents.
38
39 Worker fatality and injury risks are calculated as the product of the incidence rate (given
40 above) and the number of FTE workers needed for constructing the rooms and panels at WIPP to
41 dispose of the GTCC LLRW and GTCC-like wastes. These results are summarized in
42 Table 4.3.4-1. The number of FTEs needed to develop the necessary disposal capacity at WIPP
43 for the GTCC LLRW and GTCC-like wastes was based on information in Sandia (2008a,b). It is
44 estimated that a total of 70 FTE workers would be needed during the construction phase at
45 WIPP, The number of lost workdays due to injuries was calculated to be 4.3, and no fatalities are
46 expected to occur during the construction activities at WIPP. Construction activities at WIPP
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1 TABLE 4.3.4-1 Estimated Number of Full-Time
2 Equivalent (FTE) Involved Workers, Nonfatal
3 Injuries and illnesses, and Fatalities Associated
4 with Construction and Operations at WIPP

Workers, Injuries and Illnesses,
and Deaths per Phase Number

Construction
Total FTEsa 70
Nonfatal injuries and illnessesb 4.3
Fatalitiesc 0

Operations
Total FTEsd 1,000
Nonfatal injuries and illnessese 62
Fatalitiesf 0

aThe total number of FTE workers needed during
construction was based on Sandia (2008a,b). These
estimates provide the worker requirements for
constructing the panels and rooms needed to
dispose of the expected volume of GTCC LLRW
and GTCC-like wastes.

b The number of nonfatal injuries and illnesses is
given in terms of lost workdays and was estimated
on the basis of data compiled by DOE for TRU
waste disposal activities at WIPP in 2009
(McCauslin 2010a). The nonfatal injury and illness
rate for involved workers was 6.2 per 100 FTEs.

C No fatalities occurred from all construction
activities at the WIPP repository as of August 2010
(McCauslin 2010a). On the basis of this experience,
no worker fatalities are anticipated for GTCC
LLRW and GTCC-like waste disposal activities at
the WIPP repository.

d The total number of FTE workers during the
operational phase is the estimated value for
operators and technicians needed to dispose of
GTCC LLRW and GTCC-like wastes at WIPP
based on Sandia (2008a,b).

e The number of nonfatal injuries and illnesses is
given in terms of lost workdays and was estimated
on the basis of data compiled by DOE for TRU
waste disposal activities at WIPP in 2009
(McCauslin 2010a). The nonfatal injury and illness
rate for involved workers was 6.2 per 100 FTEs.

f No fatalities occurred from all waste disposal
activities at the WIPP repository as of August 2010
(McCauslin 2010a). On the basis of this experience,
no worker fatalities are anticipated for GTCC
LLRW and GTCC-like waste disposal activities at
the WIPP repository.
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1 include mining of new panels. Since there have been no fatalities during WJPP operations, these
2 data were used to derive the future construction fatality risks for GTCC. In 1981, there was a
3 construction-related death. Using operations-derived data for construction risks in this EIS is
4 more appropriate than using past WIPP construction data from 1981.
5
6 The same approach was used for the operations period, using the site-specific accident
7 rate given above. The estimated number of FTE workers necessary to dispose of these wastes at
8 WJPP is based on Sandia (2008a,b). For this assessment, the involved workers are considered to
9 be the operators and technicians required to conduct the disposal operations. About 1,000 FTEs

10 are estimated to be necessary to dispose of the total volume of GTCC LLRW and GTCC-like
11 wastes (Sandia 2010). The total number of lost workdays due to nonfatal injuries is calculated to
12 be 62, and no fatalities are expected to occur (see Table 4.3.4-1).
13
14 The total recordable rate of work-related injuries over the past several years at WIPP has
15 ranged from zero to 1.0 per 100 employees per year (Dotson 2009). The rate in 2009 was
16 0.48 per 100 employees per year, and there have been no occupational fatalities at the site from
17 waste disposal operations. The recordable rate of work-related injuries at WIPP is lower than that
18 for all DOE sites combined of 1.2 per 100 workers per year (McCauslin 2010a). It is assumed
19 that the current WIPP practices for keeping worker injuries at very low levels would remain in
20 place for the duration of the disposal campaign. This practice would ensure that worker health
21 and safety were not compromised by using this facility to dispose of GTCC LLRW and
22 GTCC-like wastes.
23
24
25 4.3.4.2 Accidents
26
27 The health consequences that might result from exposure to radioactive materials from
28 postulated facility accident scenarios during disposal of GTCC LLRW and GTCC-like waste
29 would be bound by accidents evaluated for WIPP (DOE 1997, 2006c,d). Any waste shipped to
30 WWPP would be required to meet the WAC for disposal. The radionuclide activity limits set forth
31 in the WAC are met by the GTCC LLRW and the GTCC-like waste containers assumed to be
32 disposed of at the WIPP in this EIS. Therefore, the impacts estimated previously for WIP3P,
33 which are similar to the accident impacts assessed for the land disposal options in Chapters 6
34 through 12, are expected to be representative of what could occur during disposal operations for
35 the GTCC LLRW and the GTCC-like waste at WIPP.
36
37
38 4.3.4.3 Post-Closure
39
40 The post-closure impacts of disposing of the GTCC LLRW and GTCC-like wastes were
41 evaluated in the BIS in the same manner as was done for TRUI wastes (i.e., by developing
42 complementary cumulative distribution functions (CCDFs) based on performance assessments)
43 (Sandia 2008c,d; 2012). The post-closure impacts are limited to the potential radiation doses
44 from the release of radionuclides from waste packages at WIPP and from their subsequent
45 migration to groundwater. Once the radionuclides are in the groundwater, it is possible for
46 members of the general public to be exposed to them by various ingestion pathways. The WIPP
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1 is a deep geologic disposal facility, and it would be sealed during decommissioning activities.
2 This closure process precludes the release of radionuclides to the atmosphere.
3
4 Post-closure compliance of WIPP with regulatory limits is based on the cumulative
5 releases of radionuclides to the accessible environment over a 10,000-year time horizon. The
6 WIPP-related environmental standards for disposal are given in 40 CFR Part 191, Subpart B;
7 environmental standards for groundwater protection are found in 40 CFR Part 191, Subpart C.
8 The criteria for certification of compliance with the disposal standard are given in
9 40 CFR Part 194. The regulations set limits on the radiation doses to a member of the public in

10 the accessible environment for 10,000 years of undisturbed performance, and they also set limits
11 on the radioactive contamination of certain sources of groundwater for 10,000 years after
12 disposal. Compliance with these requirements is demonstrated by presenting the results from
13 long-term performance as CCDFs. The CCDFs represent the probability of exceeding various
14 levels of cumulative releases caused by all siguificant processes and events (examples include
15 the impacts from the potential for resource extraction due to potash mining above the WIPP, for
16 inadvertent human intrusion due to boreholes from oil and gas exploration, and for a pressurized
17 brine reservoir below the repository).
18
19 The CCDF of total releases for the latest recertification of WIPP is given in
20 Figure 4.3.4-1. The release limits (as stated in 40 CFR 191.13) are represented by the dotted line
21 on the right in this figure. The solid line in Figure 4.3.4-1 shows the mean probability of the total
22 cumulative releases, after the likelihood of different futures occurring at WIPP and the
23 uncertainty in the calculation parameters have been addressed by using computer models that
24 estimate the radionuclide release for each future. WIPP is in compliance when the total release
25 (solid line) is to the left of the release limits (dotted line). If the mean total release line crosses
26 the release limits line, then WIPP is not in compliance (Sandia 2008c). As seen in this figure,
27 WIPP is in compliance with its regulatory limits for TRU waste disposal, as indicated by its
28 recent recertification.
29
30 The CCDF for Group 1 GTCC LLRW and GTCC-like wastes is shown in Figure 4.3.4-2,
31 along with the CCDF for the latest recertification of WIPP. The CCDF for Group 2 wastes is
32 shown in Figure 4.3.4-3, and the CCDF for the sum of Group 1 and Group 2 GTCC LLRW and
33 GTCC-lilce wastes is shown in Figure 4.3.4-4. As these figures illustrate, adding the GTCC
34 LLRW and GTCC-lilce wastes to the WI.PP inventory would increase the potential for
35 radionuclide release from the repository (the curves move to the right), but in no case does the
36 curve cross over the release limit line (Sandia 2012).
37
38 Based on a performance assessment that was modified to account for the addition of the
39 GTCC LLRW and GTCC-like waste, CCDFs were generated. Although this analysis was based
40 on the WIPP performance assessment methodology, it is assumed that continued compliance
41 with the WIPP disposal regulations is an appropriate indicator that compliance could be
42 demonstrated for a yet-to-be-determined regulation for GTCC LLRW and GTCC-like waste
43 disposal. Although the most important elements that influence the results of the CCDFs were
44 modeled to account for the GTCC LLRW and GTCC-like wastes, simplifying assumptions were
45 made in the analysis such that not all potential impacts are captured in the analysis.
46
47
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1 4.3.4.4 Intentional Destructive Acts
2
3 GTCC LLRW and GTCC-like waste pose a potential terrorist threat because of their
4 higher radioactivity in a given volume when compared with other LLRW. Such material could
5 be incorporated into an RDD intended to cause societal disruption, including significant negative
6 economic impacts. The consequences of an IDA involving hazardous material depend on the
7 material's packaging, chemical composition, radioactive and physical properties, accessibility,
8 quantity, and ease of dispersion, and on the surrounding environment, including the number of
9 people who are close to the event.

10
11 With regard to the deep geologic disposal of similar waste at WIPP, DOE had previously
12 considered the potential impacts of IDAs (i.e., acts of sabotage or terrorism). The previous
13 impacts estimated for WIPP would be no greater than the impacts of an accident as analyzed in
14 the supplemental EIS (DOE 1997) and supplement analysis (DOE 2009a) because the initiating
15 forces and resulting quantities of radioactive or hazardous material that could be released by an
16 IDA would be similar to those for the severe accident scenarios.
17
18
19 4.3.5 Ecology
20
21 The disposal of GTCC LLRW and GTCC-like waste would not require modifications to
22 any WIPP surface facilities or the aboveground infrastructure. The existing facilities are assumed
23 to be adequate to facilitate waste handling, storage, and transport to the underground rooms.
24 WIPP can receive standard truck shipments and has a rail spur adjacent to the WHB. Current
25 parking areas may be used for temporary storage or overflow of transport trailers within the
26 property protection area. Additional paved areas not currently used for parking exist within the
27 property protection area. There are also aboveground waste container storage areas within the
28 WIPP CH and RH waste handling facilities. On the basis of the presence and type of existing
29 facilities, it is assumed that no additional construction would be needed to accept, handle, or
30 store GTCC LLRW and GTCC-like waste or transport them to the underground facility.
31 Therefore, the impacts on ecological resources from disposal of GTCC LLRW and GTCC-like
32 waste at the WIPP site would be very small potential increases in disturbance to wildlife habitat
33 or wildlife injuries or deaths from collisions with vehicles. Both impacts would be localized and
34 are not expected to result in adverse population-level impacts.
35
36
37 4.3.6 Socioeconomics
38
39 The potential socioeconomic impacts from constructing additional underground rooms at
40 WIPP? to accommodate the GTCC LLRW and GTCC-like waste would be small. Construction
41 activities would involve 58 employees in the peak construction year and an additional 72 indirect
42 jobs in the ROI (Table 4.3.6-1). Because construction would be accomplished by using the
43 existing workforce, no in-migration of workers or their families would occur during the
44 construction period, so no impacts on housing, public finances, public service employment, or
45 traffic would result.
46
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1
2

TABLE 4.3.6-1 Effects of Construction and Operations on Socioeconomics
at the ROI for WIP~a

Construction
Impact Category of Rooms Operation

Employment (number of jobs)
Direct 58 1,123
Indirect 72 1,218
Total 130 2,341

Income ($ in millions)
Direct 1.6 64
Indirect 3.0 40
Total 4.6 104

Population (number of new residents) None None

Housing (number of units required) None None

Public finances (% impact on expenditures)
Cities and countiesb None None
Schoolsc None None

Public service employment (number of new employees)
Local government employeesd None None
Teachers None None

Traffic (impact on current levels of service) None None

3
4
5
6
7
8
9

10
11
12
13
14
15

a Impacts shown are for peak year of construction and operations.
b Includes impacts that would occur in the cities of Artesia, Carlsbad, Loving,

Eunice, Hobbs, Jal, Lovington, and Tatum and in Eddy and Lea Counties.

C Includes impacts that would occur in the A~rtesia, Carlsbad, Loving, Eunice,
Hobbs, Jal, Lovington, and Tatum school districts.

d Includes police officers, paid firefighters, and general government employees.

The potential socioeconomic impacts from disposal operations to emplace GTCC LLRW
and GTCC-like waste in underground rooms could be relatively large in the peak years of
operations. Operational activities would require the same workforce as that currently employed
at WIPP (i.e., about 1,123 direct jobs annually and an additional 1,218 indirect jobs in the ROI)
(Table 4.3.6-1). It is estimated that operations associated with the disposal of GTCC LLRW and
GTCC-like waste at WIPP would produce $104 million in income annually (the same amount as
the current annual budget for WIPP). Because the waste disposal operations would be
accomplished largely by using only the existing workforce, there would be no significant
in-migration of workers or their families during the construction period; thus there would not be
any impacts on housing, public finances, public service employment, or traffic.
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1 4.3.7 Environmental Justice
2
3
4 4.3.7.1 Construction
5
6 No radiological risks and only very low chemical exposure and risk are expected during
7 construction of the additional underground rooms at WJPP. Because the health impacts of the
8 construction activities on the general population within the 80-kmn (50-mi) assessment area
9 during construction would be negligible, impacts from construction on the minority and low-

10 income population would not be significant.
11
12
13 4.3.7.2 Operations
14
15 Consistent with the assumption that incoming GTCC LLRW and GTCC-like waste
16 containers would only be consolidated for placement and that no repackaging would be
17 necessary, there would be no measurable radiological impacts on the general public during
18 operations and no adverse health effects on the general population. In addition, no surface
19 releases that might enter local streams or interfere with subsistence activities by low-income or
20 minority populations would occur. Because the health impacts of routine operations on the
21 general public would be negligible, there would be no disproportionately high and adverse
22 impact on minority and low-income population groups within the 80-km (50-mi) assessment
23 area.
24
25
26 4.3.7.3 Accidents
27
28 A release of GTCC LLRW and GTCC-like waste at WIPP could cause minor impacts in
29 the surrounding area. However, it is highly unlikely that such an accident would occur.
30 Therefore, the risk to any population, including low-income and minority communities, is
31 considered to be low. In the unlikely event of a GTCC release, the communities most likely to be
32 affected would be minority or low-income, given the demographics within 80 kmn (50 mi) of
33 WIPP.
34
35 If an accident producing significant contamination occurred, appropriate measures
36 would be taken to ensure that the impacts on low-income and minority populations would be
37 minimized. The extent to which low-income and minority population groups would be affected
38 would depend on the amount of material released and the direction and speed at which airborne
39 material was dispersed by the wind. Although the overall risk would be very small, the greatest
40 risk of exposure following an airborne release would be to the population groups residing to the
41 northwest of the site.
42
43
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1 4.3.8 Land Use
2
3 Use of WIPP for disposal of GTCC LLRW and GTCC-like wastes would not change the
4 multiple-use management of the surface area of the site. In general, the inclusion of GTCC
5 LLRW and GTCC-like waste would not require modifications to any WIPP surface facilities or
6 the aboveground infrastructure. It is assumed that the existing facilities would be adequate to
7 facilitate waste handling, storage, and transport to the underground storage area at WIPP. WlPP
8 can receive standard truck shipments and has a rail spur adjacent to the WHB. There are
9 aboveground waste container storage areas within the WIPP CH and RH waste handling

10 facilities. Current parking areas could be used for temporary storage or overflow of transport
11 trailers within the property protection area. Additional paved areas that are not currently used for
12 parking exist within the property protection area. Because the WIPP site is a designated waste
13 disposal site, there would be no change in land use at the site that would result from the inclusion
14 of GTCC LLRW and GTCC-like wastes. The oil and gas leases and livestock grazing that occur
15 within the WIPP site would not be affected. Land use on areas surrounding the WJPP site would
16 not be affected. Future land use activities that would be permitted within or immediately adjacent
17 to WIPP would be limited to those currently allowable, which would not jeopardize the integrity
18 of the facility, create a security risk, or create worker or public safety risks.
19
20
21 4.3.9 Transportation
22
23 The transportation of GTCC LLRW and GTCC-like waste necessary for the disposal of
24 all such waste at WIPP was evaluated. Transportation of all cargo is considered for both truck
25 and rail modes of transport as separate options for the purposes of this EIS. As discussed in
26 Appendix C, Section C.9, the impacts of transportation were calculated in three areas:
27 (1) collective population risks during routine conditions and accidents (Section 4.3.9.1),
28 (2) radiological risks to individuals receiving the highest impacts during routine conditions
29 (Section 4.3.9.2), and (3) consequences to individuals and populations after the most severe
30 accidents involving a release of radioactive or hazardous chemical material (Section 4.3.9.3).
31
32 Radiological impacts during routine conditions are a result of human exposure to the low
33 levels of radiation near the shipment. The regulatory limit established in 49 CFR 173 .441
34 (Radiation Level Limitations) and 10 CFR 71.47 (External Radiation Standards for All
35 Packages) to protect the public is 0.1 mSv/h (10 mrern/h) at 2 m (6 ft) from the outer lateral sides
36 of the transport vehicle. This dose rate corresponds roughly to 14 mrernih at 1 m (3 ft). As
37 discussed in Appendix C, Section C.9.4.4, the external dose rate for all shipments to the WIPP
38 repository was assumed to be 0.5 and 1.0 mrern/h at 1 m (3 ft) for truck and rail shipments,
39 respectively, based on shipments of similar types of waste. Dose rates for rail shipments are
40 approximately double those for truck shipments because rail shipments are assumed to have
41 twice the number of waste packages as corresponding truck shipments. The assignment of these
42 dose rates is also based on the assumption that all of the GTCC LLRW and GTCC-like waste
43 would be packaged in containers so as to meet contact-handling requirements. Impacts from
44 accidents are dependent on the amount of radioactive material in a shipment and what fraction is
45 released should an accident occur. The parameters used in the accident consequence analysis are
46 described further in Appendix C, Section C.9.4.3.
47
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1 4.3.9.1 Collective Population Risk
2
3 The collective population risk is a measure of the total risk posed to society as a whole by
4 the actions being considered. For a collective population risk assessment, the persons exposed
5 are considered as a group, without specifying individual receptors. Exposures to four different
6 groups were considered: (1) persons living and working along the transportation routes,
7 (2) persons sharing the route, (3) persons at stops, and (4) transportation crew members. The
8 collective population risk is used as the primary means of comparing various options. Collective
9 population risks are calculated for cargo-related causes for routine transportation and accidents.

10 Vehicle-related risks are independent of the cargo in the shipment and are calculated only for
11 traffic accidents (fatalities caused by physical trauma).
12
13 Estimated impacts from the truck and rail options are summarized in Tables 4.3.9-1 and
14 4.3.9-2, respectively. For the truck option, it is estimated that approximately 33,700 shipments
15 resulting in about 90 million km (56 million mi) of travel would occur but not be expected to
16 cause any LCFs to truck crew members or to the general public. About two accident fatalities are
17 estimated to occur. One accident fatality and no LCFs are estimated for the rail option, in which
18 approximately 11,800 railcar shipments would result in about 32 million km (20 million mi) of
19 travel. The estimated total truck distance travelled of 90 million km (56 million mi) is
20 approximately 0.05% of the total vehicle miles travelled (173,130 million km or
21 107,602 million mi) by heavy-duty trucks (gross vehicle weight of more than 11,800 kg or
22 26,000 lb) in the United States in one year (2002) (DOT 2005).
23
24
25 4.3.9.2 Highest Exposed Individuals during Routine Conditions
26
27 During the routine transportation of radioactive material, specific individuals may be
28 exposed to radiation in the vicinity of a shipment. Risks to these individuals for a number of
29 hypothetical exposure-causing events were estimated. The receptors include transportation
30 workers, inspectors, and members of the public exposed during traffic delays, while working at a
31 service station, or while living and/or working near a destination site. The assumptions about
32 exposure are given in Appendix C, and transportation impacts for CH shipments are provided in
33 Section 5.3.9. The scenarios for exposure are not meant to be exhaustive; they were selected to
34 provide a range of representative potential exposures. On a site-specific basis, if someone was
35 living or working near the entrance to the WIPP site and present for all 33,700 truck or
36 11,800 rail shipments projected, that individual's estimated dose would be approximately 0.5 or
37 1.0 mrem, respectively, over the course of more than 50 years. The individual's associated
38 lifetime LCF risk would then be 3 x 10o-7 or 6 x 10o-7 for truck or rail shipments, respectively.
39
40
41 4.3.9.3 Accident Consequence Assessment
42
43 Whereas the collective accident risk assessment considers the entire range of accident
44 severities and their related probabilities, the accident consequence assessment assumes that an
45 accident of the highest severity category has occurred. The consequences, in terms of committed
46 dose (remn) and LCFs for radiological impacts, were calculated for both exposed populations and
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TABLE 4.3.9-1 Estimated Collective Population Transportation Risks for Shipment of GTCC LLRW and GTCC-Like Waste by
Truck for Disposal at WITPPa

Cargo-Relatedb Radiological Impacts

Vehicle-Related
Dose Risk (person-remn) Impactsc

Latent Cancer
Total Routine Public Fatalitiesd Physical

Number 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
Small
Cesium irradiators

Other Waste - CH
Other Waste - RH-

12 39,600 0.082 0.0035 0.013 0.015 0.031 <0.0001 <0.0001 <0.0001 0.00092
85 242,000 0.5 0.02 0.076 0.089 0.18 0.00013 0.0003 0.0001 0.0055

2,670 7,260,000 15 0.53 2.2 2.7 5.4 0.0031 0.009 0.003 0.17
9,830 23,800,000 50 1.7 7.3 8.8 18 0.01 0.03 0.01 0.54

209
240

5
172

360,000 0.15 0.031 0.2 0.26 0.49 0.017 <0.0001 0.0003 0.0091
413,000 0.17 0.036 0.23 0.3 0.56 0.0028 0.0001 0.0003 0.01

603 0.00025 <0.0001 0.00032 0.00043 0.00077 <0.0001 <0.0001 <0.0001 <0.0001
477,000 0.98 0.04 0.15 0.18 0.36 <0.0001 0.0006 0.0002 0.011

GTCC-llke waste
Activated metals -RH 70 158,000 0.33 0.0074 0.046 0.058 0.11 <0.0001 0.0002 <0.0001 0.0039
Sealed sources - CH 1 1,720 0.00072 0.00015 0.00096 0.0012 0.0023 <0.0001 <0.0001 <0.0001 <0.0001
Other Waste -CH 69 211,000 0.088 0.029 0.12 0.15 0.3 0.00097 <0.0001 0.0002 0.0044
_other Waste .- H_... ..... .. _3,6_50_ . . 109,700,000__ _22 0.. .... 75_... 3.2_.. . 3_.9_... .7.9 ... .0.00_2_2 0.0..9 1 0... .0_0_5 0... . -22 .. ..
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TABLE 4.3.9-1 (Cont.)

Cargo-Relatedb Radiological Impacts

Vehicle-Related
Dose Risk (person-remn) Impactsc

Latent Cancer
Total Routine Public Fatal itiesd Physical

Number 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 956 1,650,000 3.4 0.094 0.48 0.61 1.2 0.00063 0.002 0.0007 0.039
New PWRs 4,790 11,100,000 23 0.8 3.4 4.1 8.3 0.0048 0.01 0.005 0.25
Additional commercial waste 3,740 11,600,000 24 0.82 3.5 4.3 8.6 <0.0001 0.01 0.005 0.24

Other Waste -CH 139 433,000 0.18 0.06 0.26 0.31 0.63 0.003 0.0001 0.0004 0.009
Other Waste -R 2,590 7,730,000 16 0.55 2.3 2.8 5.7 0.0008 0.01 0.003 0.16

GTCC-like waste
Other Waste - CH 44 117,000 0.049 0.016 0.069 0.084 0.17 0.0004 <0.0001 0.0001 0.0025
Other Waste - RH 4,440 13,300,000 27 0.94 4 4.9 9.9 0.0022 0.02 0.006 0.28

Total Groups 1 and 2 33,700 89,700,000 180 6.5 28 34 68 0.049 0.1 0.042

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. Vehicle-related impacts were assessed for round-trip travel.

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

Dose risk is a societal risk and is the product of accident probability and accident consequence.
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TABLE 4.3.9-2 Estimated Collective Population Transportation Risks for Shipment of GTCC LLRW and GTCC-Like Waste
by Rail for Disposal at WIPPa

Cargo-Relatedb Radiological Impacts

Vehicle-Related
Dose Risk (person-remn) Impacts0

Latent Cancer
Total Routine Public Fatalitiesd Physical

Number 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 - CHI
Small
Cesium irradiators

Other Waste - CH
Other Waste - RH

7
31

900
3,300

105
120

3
58

21,300 0.034 0.011 0.00066 0.015 0.027 <0.0001 <0.0001 <0.0001
84,300 0.14 0.045 0.0027 0.065 0.11 0.00017 <0.0001 <0.0001

2,480,000 4.1 1.3 0.073 1.9 3.3 0.0019 0.002 0.002
8,620,000 15 4.8 0.25 6.9 12 0.0074 0.009 0.007

169,000 0.5 0.15 0.0075 0.37 0.53 0.00092 0.0003 0.0003
194,000 0.57 0.17 0.0085 0.42 0.6 0.00013 0.0003 0.0004

2,920 0.011 0.0023 0.00012 0.0085 0.011 <0.0001 <0.0001 <0.0001
181,000 0.29 0.12 0.0047 0.13 0.25 <0.0001 0.0002 0.0002

0.0017
0.005
0.1
0.39

0.0059
0.0068
0.00011
0.007

GTCC-like waste
Activated metals -RH 24 59,300 0.1 0.024 0.0013 0.047 0.072 <0.0001 <0.0001 <0.0001 0.0028
Sealed sources - CI 1 1,610 0.0047 0.0014 <0.0001 0.0035 0.005 <0.0001 <0.0001 <0.0001 <0.0001
Other Waste -CH 35 103,000 0.25 0.12 0.0068 0.18 0.3 0.00011 0.0001 0.0002 0.0042
OtQher -W-ste-R 1--• ......... ,220 3... ,550,000 .8 1•• .9.. 0=. .11. 2:•. .8.. 4. .8.. 0: .0002599g 0.003 0.003 0.14
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TABLE 4.3.9-2 (Cont.)

Cargo-Relatedb Radiological Impacts

Vehicle-Related
Dose Risk (person-remn) Impactsc

Latent Cancer
Total Routine Public Fatalitiesd Physical

Number of Distance Routine Accident
Waste Shipments (kcm) Crew Off-link On-link Stops Total Accidente Crew Public Fatalities

Group 2
GTCC LLRW
Activated metals - RH

New BWRs 320 670,000 1.2 0.38 0.02 0.6 1 0.00044 0.0007 0.0006 0.03
New PWRs 1,610 4,050,000 6.9 2.4 0.11 3.3 5.8 0.003 0.004 0.003 0.18
Additional commercial waste 1,250 3,690,000 6 2 0.12 2.9 5 <0.0001 0.004 0.003 0.16

Other Waste - CH 70 207,000 0.49 0.24 0.014 0.36 0.61 0.00036 0.0003 0.0004 0.0087
Other Waste -RH 1,240 3,630,000 5.9 2 0.11 2.9 5 <0.0001 0.004 0.003 0.15

GTCC-Iike waste
Other Waste - CH 22 62,500 0.15 0.078 0.0038 0.1 0.18 <0.0001 <0.0001 0.0001 0.0025
Other Waste - RH 1,480 4,340,000 7.1 2.4 0.13 3.4 2.8 0.00023 0.004 0.002 0.18

Total Groups 1 and 2 11,800 32,100,000 54 18 0.98 26 42 0.015 0.03 0.03 1.4

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.

C Vehicle-related impacts are impacts independent of the cargo in the shipment. Vehicle-related impacts were assessed for round-trip travel.

d LCFs were calculated by multiplying the dose by the health risk conversion factor of 6 × 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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Final GTCC EIS 4: WIPP (Alternative 2)

1 individuals in the vicinity of an accident. Because the exact location of such a transportation
2 accident is impossible to predict and thus is not specific to any one site, generic impacts were
3 assessed, as presented in Section 5.3.9.
4
5
6 4.3.10 Cultural Resources
7
8 No potential impacts on cultural resources are expected because construction, operations,
9 and post-closure activities from GTCC LLRW and GTCC-like waste disposal would not involve

10 any additional disturbance of land surface areas beyond the land already occupied by the existing
11 footprint of the WIPP site.
12
13
14 4.3.11 Waste Management
15
16 Waste from emplacement of GTCC LLRW and GTCC-like waste at WIIPP would
17 primarily be from disposal operations and include liquid and solid nonhazardous waste
18 (primarily sanitary), solid hazardous waste, and sludge waste. Nonhazardous or sanitary waste
19 flows by gravity to the facultative lagoon system. Nonhazardous solid or sludge waste is
20 disposed of at a commercial sanitary landfill (Sandia 2008a). Solid hazardous waste is
21 characterized, packaged, labeled, and manifested to off-site treatment, storage, and disposal
22 facilities in accordance with the requirements of 40 CFR Part 262 (DOE 2002). Table 4.3.11-1
23 presents data on the waste that is generated from the construction of underground rooms and
24 from waste disposal operations.
25
26
27 4.4 SUMMARY OF POTENTIAL ENVIRONMENTAL CONSEQUENCES AN])
28 HUMAN HEALTH IMPACTS
29
30 The potential environmental consequences from the construction of additional rooms,
31 disposal operations, and post-closure facility performance discussed in Section 4.3 are
32 summarized here, as follows.
33
34 Air quality. Because of the distance of the emission sources from the WIPP site boundary
35 (about 3 km [2 mi]), emissions from construction and operational activities would not contribute
36 much to concentrations at the boundary and the nearest residence. Therefore, it is expected that
37 concentration levels from operational activities would remain well below the NAAQS and
38 SAAQS.
39
40 Noise. During the construction phase, most of the activities would occur underground.
41 No major construction equipment that could cause ground vibration would be used, and no
42 sensitive structures would be in close proximity. Therefore, there would be no adverse vibration
43 impacts from construction activities at the WIPP site. Noise from operational activities would be
44 barely discernable or completely inaudible at the site boundary and the nearest residence.
45
46
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