


'HAPTER 9
Impacts of the Ma1 1gement of High-Level Waste

Chapter 9 describes the environmental cc  equences associated with the No Action, Decentralized,
Regionalized, and Centralized Alternatives for storing vitrified high-level waste (HLW). This chapter
provides information on existing HLW vol  es, and existing and planned facilities available at DOE
sites. This is followed by an overview of the analysis and assumptions relating to HLW characteristics
and the rationale for selecting the sites analyzed under each alternative. The chapter discusses the
health risk, environmental impacts, ai  costs of the alternatives, and provides a comparison of
alternatives.

The methods used to evaluate the impacts are outlined in Chapter 5. Impacts tables for each major
DOE site are contained in Volume II. Details of the HLW analysis are contained in the technical
report entitled “High-Level Waste Inventory, Characteristics, Generation, and Facility Assessment
Jor Treatment, Storage, and Disposal A rnatives Considered in the U.S. Department of Energy
Waste Management Programmatic Environmental Impact Statement” (ANL, 1996). Additional
information can be found in the complete list of appendices and technical reports provided in
Chapter 15.

HLW is highly radioactive waste material that results
from the reprocessing of spent nuclear fuel and
irradiated targets in nuclear defense, research, and
production activities.

9.1 Background

The WM PEIS only analyzes the impacts of stored
vitrified HLW.

9.1.1 DEFINITION AND ORIGIN

HLW has both radioactive and hazardous components
and is considered mixed waste.

The term HLW means (a) the hig

radioactive waste material that results from the . . )
HLW will be treated and packaged for disposal in a

licensed geologic repository.

reprocessing of spent nuclear fuel (SNF),

« LW is currently stored at the Hanford Site, the §
Idaho National Engineering Laboratory (INEL), the
Savannah River Site (SRS), and the West Valley
Demonstration Project (WVDP).

reprocessing and any solid waste derived from

the liquid that contains a combinatic of

transuranic and fission product nuclides in

Approximately 378,000 cubic meters of HLW have |
been or will be generated. Treated (vitrified) HLW
will require an estimated 21,600 1._._._ for
packaging.

quantities that require permanent isolation,

and (b) other highly radioactive material that

the U.S. Nuclear Regi tory Commission,

consistent with existing law, determines by DOE must decide where to store the vitrified HLW

canisters.

rule requires permanent isolation.
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Chapter 9 Impacts of the Management of High-Level Waste

HLW also contains toxic metal, organic materials, or corrosive characteristics that are considered hazardous
under the Resource Conservation and Recovery Act (RCRA) (42 USC 6901). Because it is both ra oactive

and hazardous, HLW is considered mixed waste.

The WM PEIS analyzes only the impacts of stored vitrified HLW. DOE must decide where to store vitrified
HLW canisters since the decision to immobilize the HLW prior to transport was made in the early 1980s.
Just prior to the passage of the Nuclear Waste Poli  Act (NWPA) in 1983, Congress directed the President
to prepare a report that would describe plans for permanent disposal of HLW and TRUW resulting from
atomic energy defense activities. The President’s 1  ort (The Defense Waste Management Plan, DOE/DP-
0015) was submitted to Congress in June 1983. The report describes reference plans for the immobilization
of HLW resulting from defense activities at SRS, INEL, and Hanford. (The HLW at WVDP from
commercial spent nuclear fuel reprocessing was n addressed in this report, but the West Valley
Demonstration Project Act Public Law 96-368] r¢  lires that DOE take similar actions with regard to West
Valley’s HLW.)

The goal of the HLW management was to end interim storage and to achieve permanent disposal by
immobilizing and preparing HLW for ipment to a geologic repository. Each HLW site has taken steps
to follow the President’s plan regardi immobilizing LW in a sequential manner. This approach is
intended to permit the applicable operating experience gained at the first site to be applied to the other sites,

thereby resulting in a more efficient use of resources, in 1ding funding.

The Nuclear Waste Policy Act (42 USC 10101-10270) e nciated the national policy that I ‘W be
solidified and disposed of in a mined geologic repository. The U.S. Nuclear Regulatory Commission (NRC)
has established requirements for the performance of a geologic repository. DOE must submit an ap cation
for a repository license and show that the mined geologic di osal system, including repository site  tural
barriers, engineered barriers, waste packages, and shaft seals will meet NRC requirements. The
U.S. Environmental Protection Agency (EPA) will promulgate public health and safety standards for
protection of the public from releases of radioactive materials disposed of in a candidate geologic repository
as required y the Nuclear Waste Policy Act and e Energy Policy Act (42 USC 10101-10270).

For purposes of the WM PEIS, a geologic repc ory candidate site at Yucca Mountain, Nevada, was
assumed to be the final disposal site for all HLW. Currently, Yucca Mountain is the only site being
characterized as a geologic repository for HLW. If selected as the site for development, it wor | be ready

to accept HLW no sooner than 2015. The potential environmental impacts at a geologic repository from
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The estimated number of HLW canisters to be produced at each site shown in Table 9.1-1 is dependent on
waste characteristics, volume prior to treatment, final waste loading and immobilized form, and canister
size. These factors vary from site to site and result in a nonlinear relationship between the projected number

of HLW canisters and the initial waste volume.

The WM PEIS analyses for SRS are based on a total HLW inventory of 4,572 canisters (DOE, 19%4a,
1995d). The latest version of the High-Level Waste System Plan (1996) projects a total of approximately
6,000 canisters to be produced at SRS. Preliminary analysis indicates that the impacts associated with the
higher total number of canisters (6,000) are simr 1r to those for the canister inventory applied in t

WM PEIS (4,572). The WM PEIS forecasts conservative results because although the number of canisters
applied in the WM PEIS analyses is lower than the number projected in the High-Level Waste System Plan
(WSRC, 1995), an individual canister has a greater radiological activity when compared with that in the
High-Level Waste System Plan; thus, an accident associated with this canister would have greater impacts
(as an example). Similarly, the occupational dose received by the workforce during interim storage of HLW
canisters pending disposal at a national geologic repository appears to be greater when the WM | IS
canister inventory is used, again because of the higher radiological activity of a single canister. The overall
risk of transportation would increase on the average by 11% and at most by 14% for the Centralized
Alternative, Case 2, when the higher SRS canister number is used. The uncertainty in the total number of
canisters at Savannah River does not significantly affect decisions made within the WM PEIS concerning

HLW management.

The Hanford Tank Waste Remediation System EIS (DOE, 1996b) presents a total of approximately
12,200 canisters projected to be produced at Hanford. The WM PEIS analyses for the Hanford Site are
based on a total HLW canister inventory of 15,000 canisters. Preliminary analysis indicates that the impacts
associated with the lower total number of canisters (i.e., 12,200) are similar to those for the canister
inventory applied in the WM PEIS (i.e., 15,000). The WM PEIS forecasts conservative results because the
number of canisters applied in the WM PEIS analyses is greater than that in the Tank Waste Remediation
System EIS (DOE 1996b), and an individual canister has a greater radiological activity (by approximately
50%) compared with the TWRS EIS. Thus, an accident associated with this canister would have greater
impacts, and as an example, the occupational dose received by the workforce during interim storage of
HLW canisters pending disposal at a national geologic repository appears to be greater using the WM PEIS
canister inventory, again due to the higher radiological activity of a single canister. The overall risk of

transportation would decrease on the average by 10% and at most by 12% for the No Action Alternative

9-4 VOLUME I









Impacts of the Management of High-Level Waste Chapter 9

a stable glass, ceramic or glass/ceramic that ' | meet both Atomic Energy Act and RCRA requirements.

Characteristics of INEL waste suggest the waste form will be a borosilicate glass material.

INEL built the New Waste Calcining Facility convert the liquid HLW at the INEL into dry, noncorrosive
granules that are stored in stainless steel, closed bins inside near-surface concrete vaults. The Final
Programmatic Spent Nuclear Fuel and INEL Environmental Restoration and Waste Management Programs
EIS (DOE, 1995b) analyzed a Waste Immobilization Facility (WIF) Project to immobilize the Idaho
Chemical Processing Plant radioactive wastes (sodium-bearing liquid and solid calcine) into forms suitable
for permanent disposal. The SNF and INEL EIS, Volume 2, Part B, Section C.4.3.2, presents a project
description for calcine treatment technology development. No decision has been made on the construction
of the WIF, and no decision has yet been n 2 on whether further treatment of the calcinated waste will
occur before shipment to a geologic repository. The WM PEIS assumes that production of HLW canisters
will begin in 2015 and be completed in 2035 (DOE, 1995d). An estimated 1,700 HLW canisters will be
produced.

9.1.2.3 SRS

An inventory of approximately 131,000 cubic meters (34 million gallons) of HLW is stored in belowground
tanks in the F- and H-Areas near the center of SRS. This waste was generated as a result of defense,
research, and medical programs. Approximately 22,000 cubic meters (5.8 million gallons) are projected

to be generated within the next 20 years.

g Facilitv (DWPF) Sunnlemental EIS in November 1994 (DOE.
1994a). The DWPF includes the HLW pretreatment process, e VIUIIICAUON FdacHIly, SAISone
manufacturing and disposal (LLW resulting from the pretreatment of HLW), radioactive glass waste storage
facilities, and associated support facilities. The Record of Decision (March 28, 1995) describes the
Department’s decision to complete construction and begin operation of the DWPF. The DWPF became
operational on March 12, 1996. Vitrified. W canister production began in 1996 and is to be completed
in 2020 (DOE, lyvaa). ror purposes of this ), the estimatec ...al numl  of c____ters is assumed to be
4,572, the total planned storage capacity of HLW canisters at SRS (DOE, 1995a).
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9.1.2.4 WVDP

The WVDP is being conducted at the Western New York Nuclear Services Center near West Valley, New
York. It is owned by the New York State Energy Research and Development Authority. Commercial
operations generated HLW from reprocessing spent nuclear fuel at WVDP from 1966 to 1972. Under the
West Valley Demonstration Project Act (42 USC 2021a et seq.), DOE is demonstrating the s¢ dification
for disposal of liquid HLW.

The WVDP HLW inventory is approximately 2,200 cubic meters (580,000 gallons). All the HLW will be
blended together with glass-forming materials and vitrified into a borosilicate glass waste form. DOE and
the New York State Energy Research and Development Authority (NYSERDA) completed a Final
Environmental Impact Statement, Long Term Management of Liquid High-Level Radioactive Wastes Stored
at the Western New York Nuclear Service Center, West Valley (DOE, 1982). The Record of Decision, issued
in September 1982, identified that the liquid HLW would be vitrified and transported to a geologic
repository for disposal. Vitrification at the WVDP began on July 2, 1996. Vitrification should result in the
production of an estimated 340 canisters (ANL, 1996).

Analysis in the WM PEIS assumes use of existing storage facilities until their capacities are met. If
additional capacity is needed, use of new conce 1al facilities is assumed. These conceptual facilities
provide the difference in storage capacity between existing storage capacity and what is necessary to manage
the waste received under any given alternative. Cc¢ :eptual facilities are based on generic designs with set
impacts (e.g., cost, performance/efficiency). Whe¢ necessary for analysis, an assumption was made that

the impact of existing facilities essentially reflects e impact of conceptual facilities.

9.1.3 EXISTING AND PLANNED FACILITIES AVAILABLE AT DOE SITES

Each alternative considered in this PEIS for storage of HLW canisters involves three major facilities and
features: the HLW canisters, the facilities for the storage of HLW canisters, and the packages for

transporting HLW canisters. The following sections briefly describe each of these facilities and features.
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tubes and removed by a cooling or ventilation system. Although no radioactive emissions are expected
during normal operation, a high-efficiency particulate air (HEPA) filtration system would be used to ensure
minimal release of radioactivity to the atmosphere in the event a release occurred. Storage facilities for
HLW canisters currently exist at SRS and WVDP. Storage facilities are planned for the Hanford Site and
INEL.

The Glass Waste Storage Building at SRS has an estimated capacity of 2,286 canisters. The storage vault
is designed as an earthquake- and tornado-resistant concrete structure. Radiation shielding protection for
Glass Waste Storage Building workers is provided by concrete walls, earth embedment, and a concrete
deck that forms the floor of the building and operating area. The building’s forced air exhaust system would
remove radioactive decay heat. The exhaust air would pass through the building’s HEPA filter ventilation
system and then be discharged into the atmosphere through the stack. No condensate is expected to
accumulate in the ventilation system sump; however, if any does, it would be drummed, monitored for
activity, and treated. Depending on activity levels, the condensate would be sent to the F- and H-Area
Effluent Treatment Facility or incorporated into the Vitrification Facility wastewater stream for recycling
to the SRS HLW tank farm. Although no activity is expected to occur in the condensate or exhaust air,
provisions have been made for its management if activity is detected (DOE, 1994a). The construction of
a second Glass Waste Storage Building has been approved in the Record of Decision for 2 Final
Supplemental EIS for Defense Waste Processing Facility (DOE, 1995a). Upon completion of this building,

total estimated storage capacity at SRS will be 4,572 canisters.

At WVDP, storage racks holding four canisters each would be used to transport HLW canisters to the
Waste Canister Storage Facility, located in the existing Chemical Process Cell building which has been
decontaminated and modified for storage of HLW canisters. The racks containing the HLW canisters would
be stored on two levels to allow for a failed equipment storage area. The canister storage area would be
equipped with two coolers to remove heat generated by the HLW canisters. Storage capacity is available

for approximately 344 canisters (ANL, 1996).

DOE approved, as part of a previous EIS for the Hanford Site (DOE, 1987), a storage facility that would
provide enough storage capacity for approximately 750 HLW canisters. It was assumed in the WM PEIS
that the HLW canister storage facility would be operational by 2009.
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High-level waste may be found in a number of forms: acidic liquid, caustic liquid with or without sludge,
saltcake, slurry, or dry granular calcine. As generated, HLW is a highly acidic liquid solution and must be
handled and stored in corrosion resistant vessels, generally stainless steel. During World War II, because
of a shortage of stainless steel, HLW was neutralized so it could be stored in carbon steel tanks. Treatment
of HLW with excess caustic precipitated fission product metal oxides and hydroxides which collected as
sludge on the tank floor. Often, high heat from fission product decay caused evaporation of significant
amounts of water, leading to a viscous solution with elevated salt content and crystallized salts, commonly
referred to as “saltcake.” Although SRS and WVDP have neutralized their HLW, the INEL reprocessing
plant kept its HLW acidic and stored it in stainless steel tanks pending pretreatment to a granular solid
through a process called “calcination.” This “calcine” is stored for future processing to a final waste form.
Vitrification into a glass form, after radionuclide partitioning, has been chosen for testing for potential use

in immobilizing the high-level liquid and calcine waste at the INEL (DOE, 1995c).

Most nuclear radiation from HLW, after several years of initial decay, comes from the fission product
radionuclides cesium-137 and strontium-90 (each with a half-life of approximately 30 years) and small
amounts of transuranic radionuclides such as plutonium and americium (half-lives of thousands to mi ns
of years). In alkaline solution, cesium remains in solution but strontium and the transuranic metals are found
almost entirely in the sludge as insoluble oxides. The primary health risk from HLW arises from the intense
radiation, not from chemicals. No matter what the physical form, HLW must be stored behind heavy

shielding and handled using remotely operable equipment.

9.2.2 FACILITIES

Treatment. All four HLW sites are in some stage of planning or ¢ cting facilities to treat HLW into
an accept le waste form for repository disposal. The existing and planned treatment facilities are described

in Section 9.1.3.

Storage. For purposes of this PEIS, DOE assumed that storage facilities would be based on a modular
design. The Glass Waste Storage Building for SRS was assumed to be the model for future storage facilities.
Anticipated capacity for each module is assumed to be 2,286 canisters. DOE also assumed that it would take

approximately three years to construct each module. Based on the total estimated number of canisters to be
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INEL

+  An average annual production rate of about | canisters per year is assumed for all alternatives, except
the No Action Alternative. The No Action Alternative assumes no canister production because INEL
does not have existing or planned HLW canister storage facilities and is not authorized for treatment
to a final waste form acceptable for disposal in a candidate repository.

»  Canister production would begin in 2015, d all HLW would be treated so that it is ready to be
moved out of Idaho by a target date of 2035 consistent with the Court’s order in the case of Public
Service Company of Colorado v. Philip E. F ! Civil No.! 0054-S-EJL (District of Idaho, Oct. 17,
1995).

» INEL would produce an estimated 1,700 c: sters.

SRS!

*  An annual average production rate of 190 ca ters per year is assumed for all alternatives. The High-
Level Waste System Plan (WSRC, 1995) indicates a maximum production rate of about 300 canisters
per year.

¢  Canister production began in 1996 and will be completed in 2020.

* SRS would produce an estimated 4,572 cani rs.

WVDP

* A production rate of approximately 100 canisters per year is assumed for all alternatives.
o  Canister production began in 1996 and will  completed in 1998.
*  WVDP would produce an estimated 340 canisters, based on the assumption that any retrieved spent

fuel fines would be considered residues and handled in a manner consistent with HLW (DOE, 1996a).

Table 9.2-1 provides a summary of anticipated production rates for the No Action Alternative and all other

alternatives.

Additional Canisters Generated From Foreign lesearch Reactor Spent Nuclear Fuel. Additional
canisters of HLW could be generated from forei research reactor SNF and other sources if chemical
processing were applied to these materials (DOE, 1996b). These additional canisters could ad to the
inventory of canisters evaluated in the WM PEIS. It is estimated that up to 200 canisters could be produced
at SRS in addition to the 4,572 canisters assumed the WM PEIS, or alternatively, 300 canisters could
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because the routes were determined for the purpose of risk assessment, they do not necessarily represent
actual routes that would be used to transport HLW in the future. Actual HLW routes will be determined

during the transportation planning process described in Section 4.3.10.

Under all alternatives, DOE would be required to complete designs and obtain the necessary certification
for transport of casks for HLW canisters to either another site or a geologic repository along transportation
routes approved by the DOT. In addition, transportation of all DOE radioactive material would conform

to the Hazardous Materials Transportation Act a  applicable DOT and NRC regulations.

Transportation of hazardous and radioactive materials, substances, and wastes is governed by the
U.S. Department of Transportation, NRC, and EPA regulations and by the Hazardous Materials
Transportation Act. These regulations may be found in 49 CFR Parts 171-178, 49 CFR Parts 383-397,
10 CFR Part 71, and 40 CFR Parts 262 and 265, respectively.

9.3 High-Level Waste Alternatives

DOE analyzed five alternatives for HLW within the four broad categories of alternatives: No Action,
Decentralized, Regionalized, and Centralized. The foldout table at the end of this chapter shows the sites
at which HLW would be stored under each alternative. This table is designed to be used as a quick

reference when reading the HLW impact sections.

Each of the alternatives was developed in order to capture and quantify the human health risks,
environmental impacts, and costs associated with the range of HLW canister storage options, and to provide
input for a decision about where to store HLW. or each of the five alternatives, DOE assumed that a
geologic repository would begin accepting DOE-managed HLW in 2015 at the rate of 800 canisters a year.
The schedule for acceptance of DOE-managed _W at the repository is out of scope for this PEIS.
However, for purposes of analysis, DOE also evaluated a scenario that assumed that there would be a delay
in acceptance of DOE-managed HLW by a geologic repository until some time later than 2015, but at the

same rate of acceptance of 800 canisters per year.
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Chapter 9 Impacts of the Management of High-Level Waste

DOE estimates that no site would have emissions from O&M activities that would equal or excee 10% of

allowable levels. Therefore, no site would need to obtain a Clean Air Act permit.

The most stringent PSD requirements are for Class I areas. Class I areas are regions of special concern
because they include national parks, monuments, seashores, wildlife refuges, or wilderness areas. A
proposed action may affect air quality in a PSD ( ss I area if it will emit more than the allowable PSD
increment of a criteria air pollutant and will be 1¢  ted within 100 km (62 miles) of a PSD Class I area.
INEL is the only site proposed for HLW activities that is located within 100 km of a PSD Class I area,

although emissions would be below levels that may affect a Class I area.

Concentrations resulting from criteria air pollutanr  missions from stationary-sources were not compared
to the National Ambient Air Quality Standards (NA JS CFR 50) since there would be no stationary-

sources (treatment facilities) for HLW.

9.5.3 HAZARDOUS AND TOXIC AIR POLLUTA [ EMISSIONS

Hazardous air pollutant (which include radionuclide anc¢ )xic air pollutant emissions from HLW canister
storage facilities were assumed to be negligible due to the hysical form of the vitrified HLW. Once HLW
is vitrified, the glass matrix binds the radionuclides and hazardous chemicals, such that releases to the

atmosphere are negligible.

9.6 Water Resources Impacts

Major impacts to water resources at all affected s e unlikely even if the HLW repository does not
begin to accept DOE-managed HLW in 2015 ana -term storage of HLW canisters at the sites i~

required.

As illustrated in Table 9.6-1, DOE analyzed the i Hacts on water resources of HLW canister storage
activities. DOE evaluated the effects on water availat y from building and operating storage facilities. The
impacts of long-term storage were a  evaluated | the HLW repository be unable to accept DOE
HLW beginning in 2015.
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Table 9.6-1. Water Resource Impacts Evaluated for HLW Alternatives

lr Location of I
Impacts | Period of | Activities for Which Impacts Impacts
Assessed Analysis Are Assessed Impacts Measure Assessment

" Water Construction { Estimated for water used: Percent increase in current | Text discussion only

availability * by personnel water use

« for concrete

. Percent decrease in stream | Text discussion only
« for dust suppression

flow
Operations | Estimated for water used: Percent increase in current | Text discussion only
* by personnel water use

« by storage proces - : 5
y gep ' Percent decrease in stream | Text discussion only

flow

Estimated for effluent Percent increase in stream | Text discussion only
discharged from sanitary and flow
process wastewater treatment
facilities

In addition, the following impacts were examined for all waste types collectively, and are discussed in
Chapter 5, Section 5.4.3:

e Impacts on surface water caused by flc Iplain encroachment

e Impacts on surface water from runoff and sedimentation

Impacts on surface water and groundwater quality from wastewater discharges

*  Impacts on small onsite streams from wastewater discﬁarges

e Impacts on existing areas of groundwater contamination from groundwater withdrawal

« Impacts on surface and groundwater water quality from routine transportation and transportation

ccidents

9.6.1 WATER AVAILABILITY

Impacts on surface water and groundwater : ilability were assessed by comparing current water use rates
from munici, , surface water, or groun ater sources to projected requirements for construction or
operation of HLW canister storage facilities. In addition, impacts on surface water were further assessed
by examining the effect of potential withdrawals from and discharges to a major offsite stream at a given

site.
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As shown in the Volume II tables, projected water usage would increase by more than 1% only at WVDP.

The 1% threshold is based on the assumption that lesser changes are not likely to have significant impacts.

Water use at WVDP would be 1.4% of current use for all alternatives under both sets of timing
assumptions. The 1,000 gallons per day required for operations at WVDP would be supplied by surface
water taken from two onsite reservoirs. Since norm:  ousehold water use in the United States is estimated
at approximately 105 gallons per day per person »>lley et al., 1988), water use rates that are equiv  2nt
to the water used by approximately 10 people ar¢ nlikely to cause major changes in surface water flow

rates and levels.

As shown in the Volume II tables, for DOE sites that withdraw water directly from a surface water source

1e Hanford Site and WVDP), water use would be less than 1% of the average flow in the surface water
body. In addition, for this analysis, it was assumed that 100% of the water used at the facility during
operations would be discharged as effluent from a wastewater treatment plant. For sites that discharge
wastewater to natural surface waters (SRS and WVDP), eft"iuent discharges would be less than 1% of the
average flow in the principal receiving water body at all sites. These are negligible changes in flow 1at

would not affect surface water levels.

9.6.2 WATER QUALITY

Impacts to groundwater quality were not evaluated f HLW since disposal is not within the scope of the
WM PEIS. However, groundwater quality will be ¢ ressed in the environmental impact statement for the

repository.
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Alternative. DOE would therefore have a great degree of flexibility in siting facilities and effects on
sensitive habitats should be avoided. Even if these habitats could not be avoided, mitigation measures could

be employed.

Aquatic resources may be indirectly affected I ugh increased runoff and sedimentation loadings to surface
waters from disturbed terrestrial areas. However, the use of various mitigation techniques should minimize
potential storage facility construction impacts to aquatic ecological resources. Direct discharges to surface
waters from the routine operation of HLW canister storage facilities are expected to be limited by the use

of engineering control practices. Therefore, 2 impacts to aquatic organisms are expected to be minimal.

9.7.3 CONSIDERATION OF SENSITIVE SPECIES

Federally and State-listed endangered species can be found on all four HLW sites. The number of species
occurring or potentially occurring at each of the HLW sites is—the Hanford Site: 3/11, INEL: 2/2, SRS:
8/8, and WVDP: 1/8; where the first number indicates Federally listed species and the second number
in :ates State-listed species. No major construction is proposed at WVDP under any of the HLW
alternatives nor INEL under the No Action Alternative. Major construction actions are proposed at INEL
for all other alternatives and at the Hanford Site and SRS under all HLW alternatives. However, site-
specific analysis would be required to assess these impacts. Such analysis would take into account specific
siting locations for the HLW canister storage facilities in relation to the location of sensitive habitats and
sensitive species at each site, including those listed by the U.S. Fish and Wildlife Service as ¢ langered

or threatened.

9.7.4 EFFECTS OF HLW TRANSPORTA1 )N ACCIDENTS

The ecological impacts of a transportation accident involving shipment of HLW canisters on aquatic
environments are expected to be minimal. I = TRUW, HLW will be shipped in type B Casks/Containers,
which should limit any potential release of radionuclides or hazardous chemicals in the waste to surface
waters. In addition, vitrification of the HLW further limits any potential releases if the shipping casks were

breached during an accident.
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9.8 Economic Impacts

HLW canister stor
local economy at |
alternatives are w |
alternatives woult 3
directly or indirectly financed.

v v - v o g e - - _I

DOE estimated the effects of expenditures for HLW management on the local and national economies.

Local economic effects were based on direct e enditures at each site for construction, operation and
maintenance, and decontamination of HLW canister storage facilities. The socioeconomic region of
influence (ROI), consists essentially of the counties of residence of site employees. The local economy at
each site was represented by employment, personal income, and industry data. Local increases in jobs and
personal income were considered to be substantial benefits where they were 1% or greater than the 1990

baseline. Transportation expenditures were considered at a national level only.

Local economic effects were estimated on an annual basis (Table 9.8-1). Activities at the HLW sites vary
from site to site among alternatives, many continuing well beyond the anticipated repository acceptance date
of 2015. '

Because the regional economies are subject to changes induced by many different variables other than DOE
expenditures, DOE believed that estimating economic benefits beyond 2015 would be speculative.
Therefore, the analysis was confined to estimating the economic effects of the total HLW canister storage
facility ¢ truction and operations expenditures  each site for the 20-year period from 1996 to 2( .
Costs beyond 2015 were not used to estimate ecc mic benefits but are compared to show overall HLW
alternative differences. Five years was added to the base 20-year period for determining annual economic
impacts to account for the continued effects of DOE expenditures on employment and income after the end

of the base period. Job and personal income increases are shown for each site in the Volume II site tables.
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Table 9.8-1. Economic Impacts Evaluated for HLW Alternatives

Economic Effects Presentation
Analyzed Affected Economic Resource Analysis Method of Results
“ Increased regional | Regional employment for direct, Proposed site expenditures Text discussion

employment indirect, and induced jobs multiplied by regional employment

multiplier at each HLW site
Increased regional | Regional personal income Proposed site expenditures Text discussion
incomes multiplied by regional income

multiplier at each HLW site
National economic | National economy Proposed site expenditures plus Text discussion
effects total transportation expenditures

multiplied by national employment
and income multipliers

Costs beyond the | Continued annual program effects | Display minimum and maximum Text discussion
year 2015 on regional and national costs beyond 2015 by site and
employment and personal income {alternative

9.8.1 ACCEPTANCE AT THE REPOSITORY BEGINNING IN 2015

Across the HLW alternatives, none of the sites would experience a 1% or greater increase in the number
of jobs or in personal income between 1996 and 2015 as a result of expenditures for HLW. A comparison
of alternatives reveals that the number of new direct, indirect, and induced jobs from the construction and
operation and maintenance activities in the ROIs range from 410 (under the No Action Alternative) to 670

(under the Regionalized 2 Alternative).

In addition to an evaluation of the effects on - : regional economy, a comparison of these effects was made
n th  ational econom_  lone ¢ [L alternatives would substantial  ffect employment in th
national economy. The number of jobs generated in the national economy from combined weighted
construction and operations phase activities ranges from 480 under the No Action Alternative to 1,200
under the Centralized Alternative. Although the number of jobs appears large in absclute terms, 1,200 jobs
represent 0.0009% of the 137 million jobs in the national economy. There are no substantial changes in
personal income for the nation as a whole : a result of implementing any of the alternatives. It is likely
that any changes would represent a shift in the source of income from previous employment to employment

in HLW projects, rather than a net change in national personal income.
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Chapter 9 Impacts of the Management of High-Level Waste

Although DOE intends to select sites for waste management activities based on the WM PEIS, the PEIS 1
not be the basis for selecting specific locations for facilities on the sites. When selecting locations for
facilities on sites, DOE will consider the results 1 vant existing or required new sitewide or project-
level NEPA analyses, which would include an ses of potential land-use conflicts or restrictions at

particular locations on a site.

9.12 Infrastructure Impacts

Proposed HLW activities show no potential for e -ts to onsite infrastructure. No offsite infrastructure
impacts are expected at any site. Estimated new requirements for wastewater treatment at the Hanford
Site increase current demand in all alternatives, except No Action. Employment increases do not

approach or exceed 5% of current site employment at any site. Traffic increases would be minimal
during construction, and would not affect onsite transportation infrastructure.

DOE evaluated the impacts on site infrastructure ¢ paring existing onsite capacities to requirements
for water, wastewater treatment, and electrical power (See Table 9.12-1). Water and power were evaluated
for both construction and operations; wastewater treatment was evaluated only for operations because
wastewater produced by construction activities was assumed to be negligible. Where onsite maximum
capacity information was unavailable, the proposed requireme was evaluated as a percentage of current
use. Increased site employment was used as an indicator of potential impacts to the onsite transportation
infrastructure. Offt : infrastructure impacts were aluated using estimates of increased population from

the proposed activities as an indicator of increasec emand on community infrastructure.

Proposed HLW activities show no potential for effects on onsite infrastructure. No offsite infrastructure
impacts are expected. Proposed HLW activities st 7 no potential for effects on onsite or offsite demand

for potable water, wastewater treatment, and power infrastructure.

9-50 VOLUME 1







































Impacts of the Management of High-Level 1ste Chapter 9

High-Level Waste Alternatives

Alternative Store Hanford INEL SRS WVDP
No Action 4 S S S S
Decentralized 4 S S S S
Regionalizéd 1 3 S N S
Regionalized 2 3 S S S
Centralized? 1 S

e: Blanks indicate that storage of HLW does not occur at a site under the alternative specified.

2 Canisters generated at WVDP, SRS, and INEL "~ r to acceptance at the candidate repository in 2015 would be shipped to
the Hanford Site for storage. Canisters generatc  t SRS and INEL after 2015 would be shipped directly to the candidate
repository. If acceptance of the DOE-managed HL  is delayed past 2015, then all HLW canisters would be shipped to Hanford
for storage.
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Chapter 10 Impacts of the Management of Hazardous Waste

10.3.2 DECENTRALIZED ALTERNATIVE

Under this alternative, DOE would implement thermal treatment at the Idaho National Engineering
Laboratory (INEL), the Oak Ridge Reservation (ORR), and the Savannah River Site (SRS). DOE modifie

the Decentralized Alternative to replace LANL wii [NEL as a candidate site for onsite treatment of HW.
This change reflects the fact that INEL currently has thermal HW treatment capacity, while LANL does not.
In addition, the use of commercial facilities woulc¢ 21 1ue as needed, with greater DOE controls on the
number of facilities used, the services provided, and the performance delivered. The use of brokers,
companies that consolidate HW from more than one customer to reduce storage and improve the economics
of shipping, would be reduced. Brokering of HW usually increases total transport miles to get a waste
package from the generator to the facility site bec: e the packages are frequently brought to a collection

site to be sorted and combined with similar packages r shipment to a facility location.

The main difference between the No Action and Dece -alized Alternatives is a 6% shift in the waste totals
for thermal treatment and fuel substitution from offsite treatment (No Action) to onsite treatment
(Decentralized). Because of this relatively small difference, the No Action and Decentralized Alternatives

are discussed together.

The waste management strategy for the No Action and Decentralized Alternatives can be summarized as

follows:

»  Package HW and ship it to commercial treatment facilities.

»  Maintain and operate existing and planned DOE HW storage facilities and limited treatment facilities
at DOE sites in accordance with applicable permit requirements for treatment facilities.

»  Minimize generation of HW to the greatest extent possible.

e The Decentralized Alt  itive would involve therm treatment at three sites (I!'....., SRS, and ORR).

Figure 10.3-2 illustrates the Decentralized Alternative. Table 10.3-2 shows that most of the HW loads at
the major HW sites would be transferred to commercial facilities. Except for wastes to be thermally treated
or treated through fuel burning at INEL, ORR, and SRS, most wastes generated by the other major sites
would also be sent to commercial facilities. The change of use in facilities between the No Action and
Decentralized Alternatives is summarized in Table 10.3-3. The total net change in going from the No
Action to the Decentralized Alternatives would be an increase of approximately 180 metric tons/yr in

thermal treatment and 43 metric tons/yr in onsite fuel urning.
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HW Regionalized Alternative 2 (Treatment of 90% of Nonwastewater HW
at 2 DOE Sites; 10% at Commercial Facilities)

Y Regional Treatment Hub and
Onsite Thermal Treatment, and
Ship HW to Commercial
Treatment

O Ship HW to Reglonal
Treatment Hub

Figure 10.3-4. HW :gionalized Alternative 2

Generating Sites k

Hanford, INEL, LANL. ANL-E, Fermi, KCP,
LLNL, Pantex, SNL-1 | ORR, SRS INEL, ORR "
Treat INEL ORR Commercial treatment 1

Table 10.3-8. HW . 7gionalized Alternative 2
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Chapter 10 Impacts of the Management of Hazardous Waste

The Regionalized 2 Alternative includes waste treatment using two sites, one east and one west of the
Mississippi River. These locations are reasonable locations considering that DOE sites are spread
throughout the continental United States. Treatment at two sites would lead to risk and cost reductions over

using a single U.S. site.

10.3.5 RATIONALE FOR SELECTION OF SITES

The HW treatment alternatives were selected to ¢t r the range of reasonable alternatives based on two
primary criteria: (1) site experience with key HW treatment technologies, and (2) location of sites. As in
the case of evaluating alternatives for the management of the radioactive waste types, consideration was
given to avoiding the introduction of HW to DOE sites for treatment that do not generate HW. These
criteria and considerations serve to minimize the costs and impacts associated with the alternatives and sites

selected.

The technologies evaluated for onsite treatm f HW are thermal treatment, fuel burning, and
deactivation. Five of the sites listed in Table 10.3-1 for the No Action Alternative (current HW
management approach)—the Hanford Site, INEL, L ., ORR, and SRS—have operated or plan to operate

thermal treatment systems.

Regionalized Alternative 1 uses the five DOE sites w:  the operational or planned thermal treatment
systems satisfying the criterion for site te nology experience. The location criterion is addressed in that
the five sites are somewhat regionally distributed which serves to minimize transportation of HW and

associated risks.

Regionalized Alternative 2 is based on using two sites for HW treatment. The two sites proposed, INEL
and ORR, satisfy the technology experience criterion since they are among the five sites discussed above,
and their locations (west and east in the United States) require the least transportation of HW compared to
other site combinations. Onsite deactivation, or neut izing, also considered in this alternative, is planned

for the two hub-sites.
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Impacts of the Management of Hazardous Waste

is presented as a probability (e.g., one in one million, or 1E-06) of that individual experiencing an adverse

health impact, rather than the total number of impacts for a selected population.

DOE analyzed the potential effects of exposure to hazardous chemicals on the receptor groups. The

pathways of exposure analyzed were inhalation o

and animals.

Worker risks associated with physical hazards were eva

ontaminated air and ingestion of contaminated plants

ited for 20 years: a 10-year period of construction

of treatment facilities, and a subsequent 10-year period of operation. However, worker and public risks

from exposure to chemicals (received during the

lifetime (70 years), because health impacts from ai1

of the exposed individual.

Table 10.4-2 provides an overview of the health risk en

and exposure periods evaluated for HW treatment.

-year operation period) were evaluated for an entire

ne contaminants could occur throughout the lifetime

oints, receptor groups, hazard sources, pathways,

Table 10.4-2. HW Health 1 ¢t Analysis Components
Exposure Table
Endpoints Receptor Source Pathways Period References
Number of Trauma WM Workers | Physical Physical Hazards 20 years Text only I
Fatalities Hazards
Number of Cancer Offsite Chemicals [nhalation, Ingestion 10 years 10.4-3
Incidences Population
Noninvolved [nhalation
Workers
WM Workers [nhalation
Probability of Cancer |Offsite MEI Chemicals [nhalation, Ingestion 10 years 10.4-4
Incidence Noninvolved [nhalation
Worker MEI
Noncancer Risk Offsite MEI Chemicals Inhalation, Ingestion 10 years 10.4-5
Noninvolved Inhalation
Worker MEI
WM Worker Inhalation
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Under. nding Scientific Notation

Scientific notation is used in the WM PEI!  express numbers that are so large or so small that they
can be difficult to read or write. Scientific  ation is based on the use of positive and negative powers
(or exponents) of 10. A number written in  entific notation is expressed as the product of a number
between 1 and 10 times a positive or negative power of 10. Some positive and negative powers of 10

include:
Positive Powers of 10 Negative Powers of 10
100 =10 x 1 =10 101 = 1710 = 0.1
102 = 10 x 10=100 10 = 1/100 = 0.01
and so on; therefore, and so on; therefore,
10° = 1,000,000 (or 1 million) 10°% = 0.000001 (or 1 in I million)
erc. etc.

A power of 10 is also commonly expressec “E,” where “E” means “x 10.” For example, 3 x 10°
can also be written as 3.0E+05, « 3 x 107 is equivalent to 3.0E-05. Therefore,
3.0E+05 = 300,000 and 3.0E-05 = 0. 103.

The health risk data tables in this se e “E” notation with negative exponents.

Probability is expressed as a number t 1een 0 and 1. The notation 3.0E-06 can be used as
0.000003, which means that there are ree chances in 1,000,000 that the associated result
(e.g., fatal cancer) will occur over the d covered by the analysis.

The health risk impacts associated with {  routine operation of HW treatment facilities are presented in

several tables in this section. Summary tables show programwide results by alternative. The site data tables

in Volume II present the health impacts for | sites.

<
AVeTe Aol LAJLIILICILL U L VHILISLL UL F‘

On a programwide basis, waste managemeni orker physical hazard fatalities did not equal or exceed one
under any of the alternatives evaluated. On a site-level basis, worker fatalities did not equal or exceed one

at any HW treatment site under any ¢ :na :.
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Chapter 10

Alternatives for HW treatment. The impacts for the preferred alternative are those presented for the No

Action Alternative throughout Chapter 10.

Table 10.16-1. Summary Comparison of the HW Alternatives

Shipments Costs®
Project Transportation
Alternative Sites | Mileage? Number? Transport Life-Cycle Total Risks?
No Action 2 20 34 49 95 144 *
Decentralized 3 19 41 49 134 183 *
Regionalized 1 5 35 50 87 289 376 1
Regionalized 2 2 19 34 47 271 318 *
Note: * = greater than O but less than 0.5.
3 Mileage in millions.
> Number of shipments in thousands.
¢ Cost in millions of doliars.
d Transportation risks in fatalities.
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CHAPTER 11
Cumulative Impacts

Chapter 11 discusses the combined impacts that could result from locating facilities for management
of different waste types at each of the 17 major waste management sites, the cumulative impacts that
could result at each of the 17 major sites and their surrounding regions, and the cumulative impacts

of transporting waste. The chapter presents the minimum and maximum impacts of the waste
management program at each site as we 1s the impacts of the preferred alternatives at each site.

Cumulative impacts are those impacts that result from the incremental impact of an action when added to
other past, present, and reasonably foreseeable future actions. Examples of past and present actions include
potential impacts from contaminated sites, ongoing activities that result in waste generation and waste
management activities outside the scope of the WM PEIS. Both the Council on Environmental Quality and
the U.S. Department of Energy (DOE) regulations for implementing National Environmental Policy Act
(NEPA) (42 USC 4321 et seq.) require the assessment of cumulative impacts because significant impacts
can result from several smaller actions that, by themselves, may not have significant impacts. To conduct
the cumulative impacts analysis, DOE first examined the combined impacts of waste management
alternatives (including the preferred alternatives identified in Section 3.7) for the five types of wastes
analyzed in the WM PEIS for each of the 17 major sites. To these combined impacts, DOE then added the
impacts of other past, present, and reasonably foreseeable future actions external to the WM PEIS analysis

in order to assess the cumulative impacts.

Combined Impacts, in this WM PEIS, are those
. imnarte vocultine fram tho anorations Of
ymbined Was Man i

Impacts particular site, as defined in the WM PEIS
analysis of alternatives.

The combined impact analysis considers the

Cumulative Impacts, as defined by the Council
following impact areas: on Environmental Quality NEPA regulations, are
the impacts on the environment which result from
the incremental impact of the action when added
Human Health Risk to other past, present, and reasonably
Joreseeable future actions (40 CFR 1508.7).

e  Collective radiation dose and cancer risk for
the public (over the 10-year period of

operations)
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Chapter 11 Cumulative Impacts

Table 11.5-2 identifies the range of cumulative  pacts that could result from the combined waste
management alternatives, current activities, and future actions at FEMP. However, the radiological effects
of environmental restoration activities at FEMP are not included in this analysis because of differences in
analytical approaches. As identified in Table 11.5-1, the maximum annual radioactive releases to the
at. sphere from combined waste management activities (including transportation) would result in some
increase in dose to the offsite population; however, atmospheric radioactive releases from existing

erations and waste management activities would « | be well below 1  EPA standard of 10 millirems per
year to the maximally exposed individual offsite. FE! is in a nonattainment region for ozone. While the
expected atmospheric emissions of ozone-producing ¢ tamin s under the combined alternatit uld

increase the levels of ozone, the increases would be below the regy  ted levels in the nonattainment region.

The combined actions could affect a maximum of 16 acres of land. This area is less than 2% of the total
suitable acreage at FEMP and 6% of the area available for waste management facilities. Other actions could
affect 208 acres of the FEMP site. Onsite cumi  tive demar  for water, wastewater treatment, and power
could exceed existing capacities. The combined alternatives could add up to 328 jobs at FEMP, or a
maximum increase of about 15% over existing employment. The maximum increase in employment is not
expected to affect offsite community infrastructures or institutions because of the current population and

employment base in the FEMP region.

Disposal of LLMW at FEMP under the Decentralized Alternative and Regionalized Alternative 1 could
result in exceedances of drinking water standards in . jundwater for U-238. Mitigation could be required
to maintain compliance with drinking water standards should either of these alternatives be selected. No

disposal of LLMW at FEMP would occur under the preferred alternative.

11.6 Hanford Site

The Hanford Site would continue in the future to conduct programs for waste disposal technologies and
cleanup of site contamination. The existing environmental conditions at the Hanford Site resulting from

these ongoing activities are described in Chapter 4.
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Cumulative Impacts Changer |1

11.11.2 CUMULATIVE IMPACTS

Aside from the continuation of existing operations and the waste management activities addressed in this
PEIS, reasonably foreseeable future actions at ORR include stockpile stewardship and management activities
(DOE, 1996f), storage and disposition of weapons-usable fissile materials (DOE, 1996b), the disposition
of highly enriched uranium (DOE, 1995f), interim storage of enriched uranium (DOE, 1994i), the transfer
of non-nuclear functions (DOE, 1993), and sironmental restoration activities. No other DOE or non-DOE
actions are planned in the ORR region that would contribute to the cumulative impact of waste management

activities.

The environmental restoration program at ORR will address cleanup of an estimated 1,402,400 m3 of
contaminated media and facilities (460,000 m3, 940,800 m3, and 1,600 m?3 of LLMW, LLW, and TRUW,
respectively; see Appendix B). Future cleanup actions inch  remediation of contaminated groundwater
and soil and decontamination and decommissioning of facilities. Although the impacts of these activities are
not sufficiently well known to allow full incorporation into the cumulative impact analysis, past
environmental restoration activities have had no significant adverse environmental impacts based on the
CERCLA and NEPA reviews completed to date. Project-specific environmental evaluations under CERCLA

will be performed prior to implementation of all future environmental restoration activities.

Table 11.11-2 identifies the range of cumulative impacts res ing from the waste management alternatives

(including transportation), existing activities, and planned a ons described in the aforementioned EISs.

As identified in Table 11.11-2, the maximum annual radioactive releases would increase as a result of
maximum radiological releases from the combined alternatives and radioactive releases from other possible
actions. Maximum cumulative radioactive releases, however, would not exceed the EPA standard of

10 millirems per year to the maximally exposed individual.

ORR is in an attainment region where criteria air pollutants do not exceed standards. The maximum
emissions from the combined waste management alternatives could exceed air quality standards for nitrogen
dioxide, breathable particulates, and vinyl chloride. Mitigation measures would be necessary to reduce these
emissions to acceptable levels should these alternatives be chosen. No exceedances of air quality standards

are anticipated for the preferred alternatives at ORR.
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The combined waste management alternatives would affect b veen 23 and 165 acres of land at ORR. This
area is about 1% of the total suitable acreage and 3% of the ¢ 1 available for waste management facilities.
Other actions could affect another 144 acres. Together, the ¢ ined alternatives and other actions would
affect a maximum of 1.8% of the suitable acreage at ORR and could result in impacts to sensitive land.
Detailed chara ‘rization studies and evaluations to ensure rotection of wildlife habitats and cultural

artifacts may be required prior to any new land disturbance.

The demand for water, wastewater, and power at ORR w Id not be greatly affected by the combined

facilities.

The combined waste management alternatives could add up to 2,453 jobs at ORR, while other actions could
also increase the number of jobs at ORR by 754. Cumulative , the m ber of jobs at ORR could increase
by up to 18%, which could affect existing offsite commun  infrastructures and institutions. Mitigation

measures could be necessary to reduce any adverse offsite tructure and institutional impacts.

Disposal of LLMW at ORR under the Decentralized Alterna e and Regionalized Alternatives 1, 2 (the
preferred alternative), and 4 could result in exceedances of  inking water standards in groundwater for
1,2-dichloroethane, methylene chloride, Pu-239, Pu-240, Tc-99, and U-238. Mitigation could be required
to maintain compliance with drinking water standards should vy of these alternatives be selected. No other
alternatives for LLMW are expected to result in exceedances f any contaminants at ORR, nor are there

any expected exceedances for other waste types.

11.12 Paducah Gaseous Diffusion Plant

Paducah Gaseous Diffusion Plant (PGDP) would continue in'  future to produce enriched uranium. The
existing environmental conditions at PGDP resulting frc these ongoing activities are described in

Chapter 4.
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11.12.1 COMBINED WASTE MANAGEMENT I ACTS

DOE considered the management of LLMW, LLW, and TRUW at the PGDP. Table 11.12-1 lists the
minimum and maximum combined impacts of the  ste management alternatives for PGDP. The most
adverse impacts at PGDP and in the PGDP region w  Id occur as a result of the No Action Alternative for
LLMW and Regionalized and Centralized Alternativi for LLW and TRUW. The least adverse impacts at
PGDP and in the region generally would result from the Regionalized and Centralized Alternatives for
LLMW for which PGDP would only prepare, package, and ship waste for offsite treatment and disposal.
For most impact categories, ~ combined impacts « the preferred alternatives at PGDP are expected to

be well below the impacts of the maximum combine waste management alternatives at the site.

11.12.2 CUMULATIVE IMPACTS

Aside from the continuation of existing operations, the waste management activities addressed in this PEIS,
and environmental restoration actions, DOE has no r actions planned at PGDP. No other DOE or non-
DOE actions are planned in the PGDP region that wi  d contribute to the cumulative impact of the waste

management alternatives.

The environmental restoration program at PGDP w  address cleanup of an estimated 1,220,000 m> of
contaminated media and facilities (450,000 m3, 770,000 m3, and 7 m3 of LLMW, LLW, and TRUW,
respectively; see Appendix B). Future cleanup actions include remediation of contaminated groundwater
and eventual decontamination and decommissioning o  -anium enrichment facilities. Although the impacts
of these activities are not sufficiently well known allow full incorporation into the cumulative impact
analysis, past environmental restoration activities at PGDP have had no significant adverse environmental
impacts based on the CERCLA, NEPA, and ]| A reviews completed to date. Project-specific
environmental evaluations under CERCLA, RCRA, NEPA will be performed prior to implementation

of all future environmental restoration activities.
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Table 11.12-2 identifies the range of cumu ¢ ipacts | .t would result from the combined waste
management alternatives (including transportation) and current activities at PGDP. As identified in
Table 11.12-2, the maximum annual radioactive releases that would result from the waste management
alternatives would result in a slight increase in the dose to the offsite population; however, PGDP
cumulative radioactive releases would still be well below the EPA standard of 10 millirems per year to the

maximally exposed individual offsite.

PGDP is in a nonattainment region for ozone. While the expected atmospheric emissions of ozone-
producing contaminants under various alternatives cou. increase the levels of these  issi , the increases
would be below the regulated levels in the nonattain :nt region. Disposal of LLW at PGDP under the
Decentralized and Regionalized Alternatives 1 and 2 could result in exceedance of drinking water standards

in groundwater for Np-237. No disposal of LLW would occur at PGDP under the preferred alternative.

The combined alternatives could affect between 4 and 14 acres of land at PGDP. This area is less than 1%
of the total suitable acreage and less than 1% of the ari  available for waste management facilities. Onsite
infrastructure demands for water, wastewater treatment, and power would not measurably increase from
the combined alternatives. The combined alternatives could add up to 378 jobs at PGDP, or a maximum
increase of approximately 20% over existing employ! nt. The maximum increase in employment is not
expected to affect offsite community infrastructures or institutions because of the current population and

employment base in the PGDP region.

11.13 Pantex Plant

The Pantex Plant would continue in the future to disassemble, assemble, and conduct quality evaluation and
maintenance of the nation’s nuclear weapons stockpile. The existing environmental conditions at the Pantex

Plant resulting from these ongoing activities are described in Chapter 4.
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11.13.1 COMBINED WASTE MANAGEMENT Iv  .CTS

DOE considered the management of LLMW and LW at the Pantex Plant. Table 11.13-1 lists the
minimum and maximum combined impacts of the wa  management alternatives considered for the Pantex
Plant. The most adverse impacts at the Pantex Plant a . in the Pantex Plant region would occur as a result
of the Decentralized and Regionalized Alternatives for which treatment and disposal facilities would be
constructed for LLMW and LLW. The least adverse impacts at the Pantex Plant and in the Pantex Plant
region generally would result from the No Action ternative and other Regionalized and Centralized
Alternatives for which the Pantex Plant would prepare, package, and ship waste for offsite treatment and
disposal. For most impact categories, the cor ined impacts of the preferred alternatives a. . untex are

expected to be lower than the impacts of the maxim n combined waste management alternatives at the site.

11.13.2 CUMULATIVE IMPACTS

Aside from the continuation of existing operations and the waste management activities addressed in this
PEIS, reasonably foreseeable future actions at the I x Plant are described in separate EISs and include
the storage and disposition of weapons-usable fiss aterials (DOE, 1996b), stockpile stewardship and
management (DOE, 1996f), and continued operations (including environmental restoration activities) as
described in a sitewide EIS (DOE, 1996i). In additio o these DOE actions, closures and realignment of
military bases in the region could contribute to the ¢ wlative impact of waste management alternatives.
Table |.13-2 identifies the range of cumulative impacts resulting from other actions described in the

aforementioned EISs, the combined waste management alternatives, and existing activities.

As identified in Table 11.13-2, the maximum & 1 radioactive releases from the combined waste
management alternatives (including transportation) wo | result in a slight increase in the dose to the offsite
population from the Pantex Plant. However, maximum cumulative radioactive releases would still be well

below the EPA standard of 10 millirems per year to1 maximally exposed individual offsite.
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Table 11.15-1. Rocky Flats Environmental Technology Site Range of Combined Waste Management Alternative Impacts—Continued

— -

Socioeconomic Impacts

Percent wuaugy 1 savpionar cinployment

Total Costs

rercent Lnange in Regional Ponulation

1994 Millions of wuuars

Waste Type All. Min. AlL. Max. Alt. Min. Al Miax. Alt. Min. Alt. Max.
Low-Level Mixed R4,C 0.05 D,RI 0.14|| R4,C 0.02 i D,RI 0.07 || R4,C 627 i D,RI 1,826
Low Level N,R3,5-C2,5 0.02 R2 0.08]| N,R3,5-C2,5 0.01 i R2 nns )l R35- 228 i R2 1,044
Transuranic R3,C 0.01 R2 0.04]| R3,C 0.00 : R1,2 P HC2,5 127 : R2 531
High Level® ~ - - - - - - - R3.,C i -
Hazardous“ - - - - - - - - - -— 3 - -

Total 0.08 0.26 0.03 0.14 982 3.401

Notes: Alt. = alternative; C = Centralized Alternative; CO = carbon monoxide; D = Decentralized Alternative; Max. = maximum; Min. = minimum; N = No Action Alternative;
NO, = nitrogen dioxide; R = Regionalized Alternative; -- = not applicable, see footnote (b); scientific notation such as 1.0E-05 = 0.00001.
2 Low-level waste does not contain RCRA-regulated hazardous chemicals and therefore is assumed not to cause chemical cancer incidences. The Rocky Flats Environmental Technology
Eite does not have high-level waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives.

Maximum and minimum alternatives for truck and rail transport are the same unless otherwise indicated by the presence of two sets of codes separated by a diagonal line.

¢ Hazardous chemicals that could exceed drinking water standards include carbon tetrachloride, 1,2-dichloroethane, and methylene chioride.

Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously.
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Table 11.17-1. Savannah River Site Range of Combined Waste Management Alternative Impacts—Continued

Socioeconomic Impacts I Total Costs
" Percent Change in Regional Population | 1994 Millions of Dollars

Waste Type C . f . Al | Min. | Al Max. i : Max
Low-Level Mixed ' 0,46 ' Ri: 1,245
Low Level 6,630
Transuranic 1,024
High Level 594
Hazardous 32

Total .

Notes: Alt. = alternative; C = Centralized Alternative; D = Decentralized Alternative; Max. = maximum; Min. = minimum; N = No Action Alternative;
R = Regionalized Alternative; -- = not applicable, see footnote (b); scientific notation such as 1.0E-05 = 0.00001.

? Low-level waste does not contain RCRA-regulated hazardous chemicals and therefore is assumed not to cause chemical cancer incidences. Routine high-level waste
storage does not result in releases of radioactive or chemical substances. Hazardous waste does not contain radioactive materials and therefore does not cause radiation doses

or fatalities.
Number of truck and rail shipments of radioactive waste types. Does not include hazardous waste shipments.
¢ Maximum and minimum alternatives for truck and rail transport are the same. » .
Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously.

¢ Hazardous chemicals that could exceed drinking water standards in groundwater include benzene, carbon tetrachloride, 1,2-dichloroethane, and methylene chloride.
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Chapter 12 Mitigation Measures

infrastructure requirements, and skilled labor could reduce adverse impacts. Combining or locating more
than one treatment facility at a site may reduce the risks, impacts, and costs associated with the construction

of mu iple, new facilities across DOE sites.

Adjusting timing and scheduling of both the analytical time frame of 20 years and the construction and
work-off periods for all waste types except HLW: DOE used uniform assumptions for : eduling the
construction and treatment periods for inventoried and annually generated wastes (called work-off periods)
for all waste types except HLW. This assumption was quired to compare impacts and waste loads for a
given time period. However, adjustment of the timing and work-off schedules could result in reduced risk
and impacts. For example for LLW, LLMW, TRUW and HW under all alternatives except No Action, all
facilities were sized according to an averaged throughput over a 10-year period, after assuming a 10-year
construction period when wastes were accumulated in a storage facility awaiting treatment. If, however,
construction could be completed in a shorter time frame, less waste would accumulate, providing the
opportunity for a decreased annual throughput. Additionally, if the work-off period were longer (e.g.,

20 years, as opposed to 10), the annual throughput an 2missions rates would be reduced.

Implementing strict and mandatory safety programs for all facility and transportation workers: Most of the
worker risk associated with treatment and transportation of waste results from industrial type accidents,
which were based on actual industrial accident and transportation statistics. The im :mentation of an
intensive and comprehensive training program has reduced the industrial accidents expe nced at DOE

facilities, resulting in less risk and a more highly skilled, experienced workforce.

Providing retraining opportunities for experienced, skilled DOE workers to move between facilities and jobs
within DOE: Good training and experienced workers w  likely result in fewer work-related injuries. The
WM PEIS assumes the in-migration of workers for each new treatment and disposal facility; however,
arrangements might be made to ut ze special teams of experienced DOE workers thereby creating a
dedicated workforce, redistributing and optimizing employment demands at any given location and

potentially reducing risk caused by inexperience.

Future Technology Development: The waste management technologies analyzed in the WM PEIS are those
technologies that have been approved by regulators. Other, emerging technologies, however, have not been

widely accepted by regulators or are not yet demonstrated and available. Such technologies, while believed
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to be sound in theory, may require significant development  or to becoming proven, demonstrated, and

acceptable to regulators.

Technology is a major factor in DOE’s waste management decisions. The availability, or the projected
availability, of appropriate technologies will govern what car e effectively managed with the least risk to
health, safety, and the environment. While the selection of technologies is most appropriate to project-

specific implementation decisions, technology selection cou mitigate the environmental impacts and the

and evaluation for environmental cleanup, waste manage nt, and related technologies. The primary
objective of this effort is to achieve compliance with applic: : regulations, while lowering human health
risks, environmental impacts, and costs. In many cases, the velopment of new technology presents a
greater hope for ensuring a substantial reduction in risk to th¢ avironment and improved worker and public
safety within realistic financial constraints. DOE is currently pursuing three emerging technologies that
could mitigate the potential i1 acts and costs of implementing the alternatives. These technologies are:
treatment of organic contaminants (e.g., nonthermal destruc monitoring of emissions from treatment
(e.g., real-time, continuous emission monitoring), and current transportation development activities (e.g.,

hazardous materials packagings).

12.2 O \er Mitigation Measures

Potential mitigation measures that DOE could impleme to reduce human health risks and environmental
impacts at each site are summarized in Table 12-1. These m ures may be considered in greater detail in
sitewide or project-specific NEPA reviews conducted prior to decisions to construct waste management
facilities at particular locations at DOE sites. The extent to which risks and impacts may be reduced or

eliminated depends on conditions at individual DOE sites.

12.3 Unavoidable Adverse Environmental Effects

Regardless of the alternatives selected by DOE, and despite implementation of the mitigation measures

described above, there would be some adverse environ :ntal impacts caused by treating, storing,
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Air Quality. Construction activities at each site would res t in short term, elevated levels of particulate
matter in localized areas. During the operational phases of facilities, air quality would be affected
unavoidably through the introduction of criteria and hazardous and toxic air pollutant emissions at the sites
and from worker vehicles and truck or rail waste shipment vehicles. In general, these impacts would be
greater under those alternatives where activities are concentrated at a single site (Centralized) or group of
sites (Regionalized). Criteria air pollutants in particular would increase where worker vehicle traffic, waste
shipments by truck or rail, and fuel burning by waste mar ement facilities all are at their highest levels
at the Centralized sites. Effects at any single site would reflect the specific attainment status of the site’s air

quality control region for each criteria air poll nt. These effe : would increase if one site is chosen as

e i = Mt I N A e

Habitats. Portions of nonsensitive terrestrial habitats would be ] : when waste management facilities are
constructed. A greater amount of habitat acreage will be lost in aggregate under the Decentralized
Alternative because each site must build facilities to manage its own wastes. At any single site, however,
the greatest habitat loss would be in the Centralized Altern ve where facilities to treat and dispose of all
the waste of a particular type would be built at one site. Based on the WM PEIS analyses, none of these
habitat losses is expected to constitute a significant impact to the resident plant and animal species because
these species have broad ranges and the amount of lost habit would comprise only a small fraction of these
communities. Impacts to sensitive species and their habitats 1y be avoidable because decisions on specific

facility locations at a site are yet to be made.

Economic Effects. The economic effects of the waste anagement alternatives would generally be
considered beneficial, adding jobs and infusing monies to the regional economy at each site. The major sites
would benefit more under the Centralized alternatives. However, at those sites where waste may be shipped
offsite for treatment or disposal, there could be economic impacts, due to the relocation of jobs or reduced
expenditures in the region of influence. These effects are artially offset by the increased potential for

economic diversification that may result from alternate economic uses of the land.

Infrastructure Impacts. Infrastructure impacts are unavoidable at sites where existing systems are currently
nearing capacity. At sites where DOE’s decisions to implement waste management activities require
construction of additional water supply, electrical power supply, waste water treatment, or transportation
infrastructure, the environmental impacts of such construction projects would be unavoidable. Also, use

of energy and water resources to support operation would be unavoidable.
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Cultural Resource Impacts. In most instances, project requirements for availa : land at sites are
sufficiently small to allow DOE to avoid impacts to cultural resources. As was the case with sensitive
species and environmental justice concerns, decisions on specific facility locations are yet to be made.
However, the cultural resource surveys and impacts analysis that would be part of the NEPA reviews at the
site and project level should provide sufficient data to enable DOE to site required facilities with minimal

or no effect on existing cultural resources.

12.4 Relationship Between Short-Ter 1 Use of the Environment and
the Maintenance and Enhancement of Long-Term Productivity

Short-term impacts are those that would occur during waste management facility constru  on and operation.
Impacts that extend beyond the period of waste management facility operations are considered to be long-

term.

The implementation of each of the waste manageme alternatives would require short-term use of the
environment and a variety of resources such as land, fuel, construction materials, and labor. Development
of new waste management treatment and storage facilities would commit lands to those uses from the
beginning of the construction period through the duration of the operation period and until such facility is
fully decommissioned. Depending upon the specific locations at sites selected for treatment and storage
facilities, some terrestrial habitat may be lost when1 : ea is cleared for construction. Disturbance of this
acreage would eliminate the natural productivity of t land. At the end of the operational period, these
waste management facilities could be converte to other industrial uses or decontaminated an

decommissioned and the land returned to its origi.  use or a condition compatible with future uses.

Since certain DOE wastes contain long-lived radio) :lides, disposal actions are expected to commit
resources for an indefinite period of time, resulting in the potential long-term loss of resources and
productivity. The loss of land for disposal may be especially important at sites with small land areas. Proper
di osal of wastes, however, has the benefit or providing long-term isolation of wastes from the
environment while not incurring the use of additional nd areas, costs, and labor resources for indefinite

storage of wastes.

Wetlands, threatened or endangered species habitats, v llife preserves, parklands, rare habitats, and other

specially designated sites are considered to be ecologically sensitive areas. The analysis of ecological
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CHAPTER 14
Glossary

100-Year Flood. A flood event of such magnitude it occurs, on average, every 100 years (equates to a 1%

probability of occurring in any given year).

500-Year Flood. A flood event of such magnitude it occurs, on average, every 500 years (equates to a

0.2% probability of occurring in any given year).

Absorbed Dose. The energy imparted to matter (such as ss ) by ionizing radiation per unit mass or
irradiated material at the place of interest in that material (such as a specific internal organ). The absorbed

dose is expressed in units of rad (or gray) (1 rad = 0.01 gray).

Accident, Transportation. In a mobile environment, the rmful effects of an unplanned event on the

human environment with respect to both safety and health.

Accident, Treatment, Storage and Disposal [TSD] Facility. Within a stationary environment, the harmful
effects of an unplanned event on the human environment (effects on buildings and equipment are relevant
only to the degree that human safety and/or health are affected). TSD facility accidents are concerned with
safety and health effects arising from both radiological anc azardous sources (contamination, inhalation,

or radiation) and from physical phenomena (fire, flood, ear uake, or other mechanical or thermal forces).
Adsorption. The adhesion of a substance to the surface of a solid or solid particles.

Affected Environment. As used in the preparation of 1 Environmental Impact Statement (EIS), a
description of 1 existing environment (e.g., site descriptions) covering information that directly relates
to the scope of the proposed actions and alternatives whose pacts are to be analyzed; i.e., the information
necessary to assess or understand the Often referrc o as the baseline for the EIS concerned. Must
be in sufficient detail to support the impact analysis includi cumulative impact analysis (see “Cumulative
Impact”). This information must highlight “environmentally sensitive resources,” if present. These include
floodplains and wetlands, threatened and endangered species, prime and unique agricultural lands, and

property of historic, archaeological, or architectural signi ance.
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specific proposed action (project) is not necessarily speci Reasonable alternatives are those that are

p tical or feasible from a common sense, technical, and economic standpoint.

Alternative. No Action. The No Action Alternative must he ¢ jidered in a U.S. Denartr-~-t of Energy
Environmental Impact Statement. It need not be a reasonable alter  ve. “No Action” can mean doing
nothing or it can mean continuing with an existing course of action. It also can mean discontinuing the
prc 1t course of action by phasing out operations in the near term. The No Action Alternative is meant
to provide an environmental baseline against which impacts of the proposed action (and its alternatives) can

be compared (see “Affected Environment”).

Alternative, Preferred. The alternative that the U.S. Department of Energy believes would fulfill its
statutory mission and responsibilities, giving consideration to economic, environmental, technical, and other

factors.

Alternatives, Centralized. Alternatives that would result in transporting wastes to one or two sites for
treatment, storage, or disposal. As with the Regionalized Alternatives, those sites that have the largest
volumes of a given waste type were generally considered as sites for Centralized treatment, storage, or

disposal.

Alternatives, Decentralized. Alternatives that would result in managing waste where it is or where it will
be generated, treated, or disposed of in the future. Unlike 1e No Action Alternative, the Decentralized
Alternatives may require the siting, construction, and operation of new facilities or the modification of
existing facilities. Under the Decentralized Alternatives, the waste management facilities would be located

at a larger number of sites than under the Regionalized or Centralized Alternatives.

Alternatives, Regionalized. Alternatives that would result in transporting wastes to various numbers of
sites (fewer than the number of sites considered for the Decentralized Alternatives but greater than the
nur er of sites considered for the Centralized Alternatives). In general, those sites that now have the largest
volumes of a given waste type are considered as regional sites for treatment, storage, or disposal. More than

one Regionalized Alternative is considered for all waste types.
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or threatened release of any “hazardous substance” to the environment. Under CERCLA, the definition of
“hazardous” is much broader than under the Resource Conservation and Recovery Act, and the hazardous
substance need not be a waste. If a site meets the CERCLA requirements for designation, it is ranked along
with other “Superfund” sites and listed on the National Priorities List. This ranking and listing is the
U.S. Environmental Protection Agency’s way of determining which sites have the highest priority for

cleanup.

Contact-Handled Waste. Waste with a surface dose rate that does not exceed 200 millirems/hour.

Loniaminanon. 1ine acposmion Ul UIIWAIICU T4UIUdllive Ul LdZdluuud 11dleclidl Uil Ui Suiiawves v

structures, areas, objects, or personnel.

Cradle-to-Grave. In the context of waste management, cra. -to-grave means from the time of generation

through permanent disposal.

Criteria Air Pollutant. One of six air pollutants for which National Ambient Air Quality Standards are
established by the U.S. Environmental Protection Agency v er Title I of the Federal Clean Air Act. The
six pollutants are sulfur dioxide, nitrogen oxides, carbon monoxide, ozone, particulate matter (equal to or

smaller than 10 microns in diameter), and lead.

Cultural Resources. Archaeological sites, architectural features, traditional-use areas, and Native American

sacred sites or special-use areas.

Cumulative Impact. In an Environmental Impact Statement, the impact on the environment that results
from incremental impacts of an action when added to other st, present, and reasonably foreseeable future
actions regardless of what agency (Federal or non-Federal) or person undertakes such other actions.
Cumulative impacts can result from individually minor but collectively significant actions taking place over

a period of time (40 CFR Part 1508.7) (see “Combined Impact”).

Curie (Ci). The basic unit used to describe the intensity of rz »Jactivity in a sample of material. The curie
is equal to 37 billion disintegrations/second, which is approximately the rate of decay of 1 gram of radium.

A curie is also a quantity of any radionuclide that decays at a rate of 37 billion disintegrations/second.
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Daughter Products. Nuclides formed by the radioactive disintegration of a radionuclide (parent).

Deactivation. A technology applied to a hazardous substance to mitigate its hazardous characteristics, such

as ignitability, corrosivity, or reactivity.

Decommissioning. The process of removing a facility from operation, followed by decontamination,

entombment, dismantlement, or conversion to ang r use.

Decontamination. The actions taken to reduce or remove substances that pose a substantial resent or
potential hazard to human health or the environment, such as radioactive contamination from facilities, soil,

or equipment by washing, chemical action, mechanical cleaning, or other techniques.

Depleted Uranium. Uranium whose content of the isotope uranium-235 is ss than 0.7%, which is the

uranium-235 content of naturally occurring uranium.

Derived Concentration Guide (DCG). The concentration of a radionuclide in air or water that, under
conditions of continuous exposure by ingestion of water, submersion in air, or irradiation, would result in
an effective dose equivalent of 100 millirem for 1 year of exposure. DCG values are listed in DOE
Order 5400.5. DOE drinking water standards are 4% of the DCG values for ingestion, and thus meet the

criterion of 4 millirem/year.

Disposal. Emplacement of waste in a manner that ensures protection of human health and the environment
within prescribed limits for the foreseeable future wii no tent of retrieval and that requires deliberate

action to regain access to the waste.

Disposal Facility. A facility or part of a facility at which hazardous, radioactive, or solid waste is
intentionally placed into or on any land or water, and at which waste is intended to permanently remain

after closure.

Disposition, Final. The ultimate solution to disposition of nuclear or hazardous we :: it will never again
require handling and/or movement. For a given volume of waste, the final disposition may be represented

by recycling, reprocessing, incineration, or burial (see “Storage” and “Storage, Long-Term”).
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Fission. The splitting of a heavy atomic nucleus into /o0 nuclei of lighter elements, accompanied by the
release of energy and generally one or more neutrons. Fission can occur spontaneously or be induced by

neutron bombardment.

Floodplain. The lowlands and relatively flat areas adjoining inland and coastal waters including, at a
minimum, that area inundated by a 1% or greater chance flood in any given year. The base floodplain is
defined as the 100-year (1.0%) floodplain. The critical action floodplain is defined as the area inundated

on average once every 500 years (0.2%).

Fugitive Emissions. Emissions to the atmosphere fr« . pumps, valves, flanges, seals, and other process
points not vented through a stack. Also includes emissions from area sources such as ponds, lagoons,

landfills, and piles of stored material.

Gamma Ray. High-energy, short-wavelength electromagnetic radiation of nuclear origin (radioactive
decay) similar to x-rays. Gamma rays are true rays of energy, in contrast to alpha and beta radiation, and
they are the highest penetrating of the three common  es of radioactive decay. They are best stopped or

shielded against by dense materials, such as lead or depleted uranium.

Gaussian Plume. The distribution of material (a plume) in the atmosphere resulting from the release of
pollutants from a stack or other source. The distributic of concentrations about the centerline of the plume,
which is assumed to decrease as a function of its stance from the source and centerline (Gaussian

itribution), depends on the mean wind speed and a2 .ospheric stability.

General C formity Rule. U.S. Environmentai Protection Agency rule that establishes minimal levels for
criteria air pollutant emissions, in tons per year, based on the air quality control reg n’s nonattainment

designation.

Genetic Effects. The outcome resulting from exposure to mutagenic chemicals or radiation that results in
genetic changes in germ line or somatic cells. Effects on genetic material in germ ne (sex cells) cause trait
modifications that can be passed from parents to offspring. Effects on genetic material in somatic cells result

in tissue or organ modifications (e.g., liver tumors) that do not pass from parents to offspring.
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Transuranic Waste (TRUW). Transuranic waste is waste containing more than 100 nanocuries of alpha-
emitting transuranic isotopes, per gram of waste, with half-lives greater than 20 years, except for (a) high-
level radioactive waste, (b) waste that the Secretary has determined, with concurrence of the Administrator,
does not need the degree of isolation required  the sposal regulations; or (c) waste that the Nuclear

Regulatory Commission has approved for disposal on a case-by-case basis in accordance with 10 CFR 61.

Treatment. Any method, technique, or process designed to  ange the physical or chemical character of

the waste to render it less hazardous; safer to transport, store, or dispose of; or reduced in volume.
Treatment Facility. Land area, structures, and/or equipment used for treating waste or spent nuclear fuel.

Treatment Group. Refers to the grouping together of waste streams that receive treatment through the

same sequence of treatment steps.

Type B Package. A Type B packaging together with its radioactive contents. An NRC-certified container
that must be used for the transport of highly radioactive materials. Type B packaging must be able to
withstand both normal and accident transport conditions without releasing its radioactive contents. These
containers are tested under severe, hypothetical accide; :onditions that demonstrate resistance to impact,

puncture, fire, and submersion in water.

Type B Shipping Cask. An NRC-certified cask with a protective covering that contains and shit s
radioactive materials, dissipates heat, prevents damage to the contents, and prevents criticality during
normal shipment and accident conditions. It is use for transport of highly radioactive materials, and is
tested under severe, hypothetical accident conditions th demonstrate resistance to impact, puncture, fire,

and submersion in water.

Vadose Zone. The zone between the land surface and the water table. Saturated bodies, such as perched

groundwater, may exist in the vadose zone. Also called the zone of aeration and the unsaturated zone.

Vitrification. (a) A waste treatment process in whi calcined or another decomposed form of waste is
mixed with glass and fused into a solid mass. The re Itant mass is expected to remain a stable and insoluble
form for long time periods, and thus will be a leading candidate for the most benign waste form for

disposal. (Vitrification with borosilicate glass is the Best Demonstrated Available Technology for high-level
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Worker, Facility. Any worker whose day-to-day activities are controlled by process safety management
programs and a common emergency response plan associated with a facility or facility area. This definition
includes any individual within a facility/facility area or its 0.6-kilometer (0.4-mile) exclusion zone. This
definition can also include those transient individuals or s 11 populations outside the exclusion zone ut
inside the radius defined by the maximally exposed collocated worker, if reasonable efforts to account for
such people have been made in the facility or facility area emergency plan. For facility accident analyses,
the facility worker is defined as an individual located 1' meters (328 feet) downwind of the facility

location where an accidental release occurs.

Worker, Noninvolved. Workers on
accident studies, these workers are assumed to be locat¢ some prescribed distance from the point of

release.

Worker, Waste Management. Onsite employees work 3 in a site’s waste management facilities (e.g.,
treatment, storage, and disposal), including workers 'olved in the waste management process,
construction workers who build the waste management faci es, and those operating the trucks and trains

that transport the waste.

X-rays. Penetrating electromagnetic radiation with wavelengths shorter than those of visible light, usually
produced by irradiating a metallic target with large numbers of high-energy electrons. In nuclear reactions,
it is customary to refer to photons originating outside the ucleus as x-rays and those originating in the

nucleus as gamma rays, even though they are the same.
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I1.1.2 General Description of Table Formats

Sections II.2 through II.18 present the in  icts of managing radioactive and hazardous wastes at each of the 17 major sites. Typical sections are
subdivided by waste type, then by impact category. Impacts are presented in the form of tables for applicable impact categories and sites. Each
of these tables provides a comparative . alysis: displaying the magnitude of a given impact for each of the alternatives analyzed by this PEIS.
[These alternatives are described in detail in Chapter 3 as well as in the specific waste-type chapters (see Table II.1-1)].

When reviewing the impacts and costs identified for the No Action Alternative for LLMW and TRUW, it is important to realize that the results
for indefinite storage of those waste types are based on the initial 20 years of that indefinite period. This is consistent with the period of analysis
for the other alternatives; however, not shown are the impacts from storage expected beyond this 20-year time frame. The longer term storage
impacts and costs are likely to exceed those for the first 20 years, not only as a result of routine indefinite storage operations, but also from
degradation of facilities and containers. This differs from the effects predicted for the action alternatives for management of the 20-year forecast
of LLMW and TRUW, where risks to workers and the offsite population, and other impacts and costs, are reduced following disposal. The No
Action Alternative does not reduce or avoid impacts and costs; rather it causes impacts and costs to be experienced every year for an indefinite
period of time. A discussion of the longer term impacts expected for indefinite storage of LLMW can be found in Section 6.16 of Chapter 6,
Volume I. A brief discussion of the longer term effects of storage of TRUW can be found in Section 8.3.1 of Chapter 8, Volume I, with a more
deta d assessment in the Waste Isolation Pilot Plant Disposal Phase Draft Supplemental Il Environmental Impact Statement (DOE/EIS-0026-
S-2).

It should also be noted that the No Action Alternative for HLW does not provide enough canister storage capacity for all of the canisters that
would be produced after treatment of HLW. Provision of adequate storage would lead to costs and impacts as great as shown for the other HLW
alternatives. A discussion of the assun ions made to address this shortage of storage capacity in the HLW analyses is contained in

Section 9.3.1 of Chapter 9, Volume I.

Impact tables are often further subdivided to present impacts associated with the treatment of waste versus those associated with the disposal of
waste. A glossary is provided in Volume I for acronyms and selected terms appearing under these two major headings in the tables. Also in
Volume I, Chapter 5 provides a detailed explanation of each of the 14 impact categories.

The site tables that present information for LLMW and LLW include two columns, one labeled with a T for Treatment and the other labeled
with a D for Disposal. The information in these two columns represents, for the alternative concerned, the number of sites that are treating
LLl N or LLW, and the number of sites disposing LLMW or LLW.

The site tables that present information for TRUW include three columns, one labeled CH Treat, the next labeled RH Treat, and the third
labeled Treat STD (treatment standard). The information in these three columns represents, for the alternative concerned, the number of sites
treating contact-handled TRUW, the nui er of sites treating remote-handled TRUW, and the treatment standard that the sites are using (i.e., to
meet current waste acceptance criteria at WIPP (WIPP WAC), or to reduce the potential for gas generation after disposal, or to meet land
disposal restrictions (LDRs) under the Resource Conservation and Recovery Act).
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. A hypothetical intruder—an individual who would experience maximum potential risks from direct contact with disposed LLW and
LLMW upon the loss of instituti 1l control. The hypothetical intruder risks are not reported in Volume II Site Data Tables; see
Chapters 6 and 7 of Volume I for this information.

. A waste management worker—an individual who would experience potential noncancer effects, as estimated using the Exposure Index,
following exposure to the hazardous chemical constituents of LLMW, TRUW, and HW.

Pop tion impacts focus on the total number of people in each population who would experience adverse health impacts if a particular
alte tive is implemented. I ** ridual impacts focus on the probability (e.g., one-in-one million) that the individual would experience an
adverse health impact over his or her li  ne.

The types of potential health impacts evaluated include:

. Fatalities from physical hazards

. Latent cancer fatalities from radiation exposure

. Cancer incidences from radiation or chemical exposure

. Genetice  ts fT liation exposure

. Noncancer effects from chemical exposure (e.g., headaches, nasal  tation, liver or kidney toxicity, neurotoxicity, immunotoxicity,

and reproductive and developmental toxicity)

The WM PEIS did not estimate the incidence of nonfatal cancers from exposure to radionuclides. However, the number of nonfatal cancers can
be derived from the total cancer incidence estimates by subtracting the e:  ated number of fatal cancer cases. Note that both the total cancer
incidence and the nonfatal cancer incidence values are overestimated by factor of about two because the estimates contain a relatively large
component of skin cancers. The International Commis n on Radiological Protection (ICRP) dose conversion factor (see “Interpreting the
Health Risk Tables”) used in the WM PEIS to estimate total cancer incidence includes incidences of skin cancer. However, the internal
exposure pathways evaluated in the WM PEIS (i.e., inhalation or ingestion of radionuclides) are not likely to induce large numbers of skin
cancer cases.

Data in the risk tables are presented in scientific notation; see Table II.1-4 for an explanation of this format.
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I1.1.5 Description of Water Reso ‘ces Data Tables

DOE evaluated the effects on water availe lity from building and operating treatment, storage and disposal facilities. Impacts on surface water
and groundwater availability were assesse by comparing current water use rates from municipal, surface water, or groundwater sources to
projected requirements for construction o peration of waste management facilities. In addition, impacts on surface water were further assessed
by examining the effect of potential withdrawals from and discharges to the major offsite water body at a given site. Volume II tables identify
projected water usage under any alternati~~,

In addition, DOE evaluated the impacts t¢ roundwater quality caused by the migration of radionuclides and chemicals that leach from LLMW
and LLW disposal facilities over time. Dt | calculated concentrations of radionuclides and hazardous components at a hypothetical well located
300 meters from the center of the disposa acility, and compared these to DOE or EPA drinking water standards. For radionuclides, most of
the allowable drinking water concentratio equate to a 4 mrem per year effective dose equivalent.

The drinking water standar: | as comparison criteria for groundwater quality. Although they are not enforceable standards, they are
often used as goals for cont ite ¢'~anup actions under the Comprehensive Environmental Response, Compensation and Liability Act.
I ¢+ 1EPAest "~ hed " ese criteria tt srotect human health, therefore groundwater concentrations of radionuclides and chemicals at or

below these levels present a low risk.

The concentrations of hazardous constitue...s in the groundwater from disposal of LLMW are largely due to assumptions on the routing of
wastes through the treatment system. As shown in the LLMW flow diagram in Chapter 6 (Figure 6.2-1), some wastes containing solvents were
assumed to bypass the thermal treatment | scesses. The solvents in these wastes were not destroyed, but instead, ended up in the disposal
facility. Some of these wastes contain solvents in large enough concentrations to cause drinking water standards to be exceeded when the wastes
are disposed. In practice, LLMW to be disposed would meet EPA standards for treatment and disposal, and therefore should not produce major
impacts to groundwater quality. Therefore, although the absolute values of the results for hazardous constituent contamination in groundwater
are higher than would res ! from wastes treated to EPA standards, the results are still useful in showing the relative suitability of the sites.
Even with the conservative assumptions u--1 in the WM PEIS, drinking water standards were not exceeded at some sites. This may indicate that
these sites are better for LLMW disposal in other sites.

The performance of disposal facilities at a ecific site would be evaluated in greater detail in DOE’s Performance Assessment process under
DOE Order 5820.2A. This process woulc elp to ensure that all regulatory requirements are met and significant contamination of groundwater
would not occur.
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Volume II contains one socioeconomic in acts table for each site, for each waste type. The table is similar to example Table II.1-17 below
which presents information used to assess tnhe impacts of the waste management alternatives on the regional economies and population. The cost
required for the waste management alternatives is listed since this is the factor that drives the socioeconomic impacts. To be consistent with the
socioeconomic baseline data (1990 cens ) on the regional economies, the costs listed here have been corrected to 1990 dollars from the costs in
1994 dollars appearing in the cost tables. The annual number of jobs and the percent annual change in the number of jobs in the ROI are
supplied as an indicator of impacts to en oymen! ~ ‘he region. The annual income attributable to the waste management action, and the
percent change in the annual income in the ROI are presented as a measure of economic effects. The percent change in the local population is
provided as a measure of the potential for changes in community size and diversity that may produce adverse social effects.

Table I1.1-17. Socioeconomic Impacts for Treatment and Disposal Alternatives

Effect of Implementation of Alternatives
Jobs Income
Number
of % %
ROI Change in ROI
Cost % Annual Annual Annual Population
(Millions) Annual Change in Income Income Increase
Alternatives T D 1) Jobs ROI (2) (Millions) (1) (Millions) (1) 2)
No Action 3 -- 230 187 0.09 2.0 0.03 0.05
Decentralized 37 16 759 772 0.36 8.2 0.13 0.17
Regionalized 11 12 828 842 0.39 9.0 0.14 0.19
Centralized 1 1 3507 3567 1.66 38.1 0.58 0.76
Notes: T = treatment; D = disposal; ROI = region of influence; -- = disposal is not considered for this alternative.
(1) In 1990 dollars.
(2) Compared with 1990 baseline.
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Lan Use and Infrastructure Impacts

DOE examined the impacts of the waste
treatment and disposal facilities to the ac
acreage, minus the acreage of existing s
areas), prohibitive topographic features,

DOE evaluated the impacts on site infra

increased demand on the community infrastructure.

anagement alternatives on land use by comparing the acreage required for construction of new

age either designated for waste operations or suitable for development. Suitable land is the total site
ctures, known cultural resource areas, sensitive habitats (including wetlands and wildlife management
irface waters, and any other features that would preclude development.

ucture by comparing existing onsite capacities to new WM requirements for water, wastewater

treatment, and power. Water and power were evaluated for both construction and operations; wastewater treatment was evaluated only for
operations because wastewater from construction activities was assumed to be negligible. Where onsite maximum capacity information was
unavailable, the proposed requirement was evaluated as a percentage of current use. Increased site employment was used as an indicator of

Volume II contains one land use and infrastructure table for each site, for each waste type. Table I1.1-18 provides an example of this table. The
ter supply systems, wastewater treatment systems, electrical power supply systems, and site

table provides information on land use, -
employment. The table shows the acres
to be used; the water, wastewater and pc
construction employment and the percen

luired for the waste man

‘ment action

d the percent of desi

‘ed

“able *

“areasp )

2r demands, and the corresponding percent of current capacity that would be required; and peak
f current site employment that this construction employment represents.

Table 11.1-18. Land Use and Infrastructure Impacts for Treatment and Disposal

Number of

Effect of Implementation of Alternatives

Sites Land Use Water Waste Water Power Employment (FTE)
) of
Du  ated or % % Power % Peak % of
Acres Su e Land Demand Current Demand Current Required Current Construction Current
Alternatives T D Required rea (GPD) Capacity (GPD) Capacity (MW) Capacity Employment Employment (1)

No Action 3 11.2 ).94 29,232 1.62 2,066 0.08 4.32 18.76 m 2

Decentralized 37 16 7.5 V.63 11,457 0.64 5,603 0.22 0.97 4.24 430 10
| Regionalized 1t 12 0.3 0.02 757 0.04 757 0.03 0.1} 0.49 39 1
U Centralized ] ! i 0.3 0.02 757 0.04 57 0.03 0.11 0.49 39 1

Notes: T = treatment; D = Disposal; GPD = gallons per day; MW = megawat TE = full-time employee; -- = disposal is not considered for this aliernative.

(1) Based on 1991 Site Employment
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I1.1.7 Description of Cost Data Tables

DOE estimated costs for building and operating treatment storage and disposal facilities, and for transportation, from both a life-cycle and
process perspective, using 1994 dollars.

Life-Cycle Costs: DOE evaluated facility costs for four phases representing the life-cycle of the fac1lmes and their operations: pre-operations,
construction, operations  d maintenz and decontamination and decommissioning.

» Costs for pre-operation activities consist of technology and site adaptation, including bench scale tests and demonstration; permitting; plant
startup and cold run costs; and related conceptual design, safety analysis, project management, and contingencies.

* Facility construction costs consist of building construction, equipment purchase and installation, contractor overhead, and related design;
construction management; project management; and contingencies.

» | erations and maintenance costs consist of annual operations labor and material, maintenance labor and equipment, utilities, contractor
supervision and overhead, and related project management and contingencies.

Decontamination and decommissioning costs consist of facility decontamination and demolition, environmental closure, post-closure, and

Process Costs: DOE also analyzed costs based on treatment, storage, disposal, and transportation activities.

» ..eatment costs include costs to build and operate treatment facilities (such as wastewater treatment or incineration) and support facilities
(such as maintenance and certification/shipping facilities).

» Storage capacity, for the purpose of the WM PEIS analysis, was assumed to be sufficient for a number of alternatives as discussed in
Chapters 6-10. When necessary, DOE estimated the costs to build and operate sufficient storage capacity.

» Disposal costs include costs to build and operate administration and receiving facilities for disposal as well as the actual disposal units.
» Transportation costs include the co  ssociated with the physical movement of the waste from one site to another, for either treatment or

disposal. Transportation costs are ¢ 1ated for both truck transportation and rail shipments, and are displayed as total transportation costs for
each alternative. They are not presented in the site data tables.
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Volume II contains one tabl¢
as the sum of facility costs (:
followed by columns that dit

Volume Il

|9 that displays costs for each of the above components. The table first displays total costs

insportation). The next columns display total “facility” costs by life-cycle component,

s by process (e.g., treatment, storage, disposal—as applicable).

Table I1.1-19. Cost

' Number
of Sites Life-Cycle Costs Functional Area Costs
Operations Decontamination
Construction | & Maintenance | & Decommissioning | Treatment Storage Disposal
Alternatives T D | (Millions) (Millions) (Millions) (Millions) | (Millions) | (Millions)
No Action 31 - 53 125 14 88 118 0
Decentralized 37| 16 207 431 29 431 0 308
Regionalized 11 12 18 61 10 96 0 0
Centralized 1 1 18 61 10 96 0 0
Notes: T = treatment; D = disposal; -- = disposal is not considered for this alternative.
The Life-Cycle Components and the Functional Ar  have been rounded to the nearest million, and therefore the sum of these may not add to the total cost.
(1) In 1994 dollars; Total Cost = Sum of the Life ¢ cle Components = Sum of the Functional Areas.
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I1.2.2 ANL-E LLW

Thirteen tables immediately following, f  ray the impacts of LLW at ANL-E. These tables are©  ente« s follows:

Impact Category

No. Description Table No. Page No.
1. ANL-E—LLW—Treatment and Disposal: Estimated Number of Fatalities I1-2.2-1 2-18
2. ANL-E—LLW—Treatment: Estimated Number of Cancer Incidences and Genetic Effects 11-2.2-2 2-19
3. ANL-E—LLW—Disposal: Estimated Number of Cancer Incidences and Genetic Effects 11-2.2-3 2-20
4. ANL-E—LLW—Treatment and Disposal: MEI Probability of Cancer Fatality 11-2.24 2-21
5. ANL-E—LLW—Treatment and Disposal: MEI Probability of Cancer Incidences and

Genetic Effects 11-2.2-5 2-22
7. ANL-E—LLW—Emissions in Tons per Year of Criteria Air Pollutants 11-2.2-6 2-23
8. ANL-E—LLW—Percent of Standard/Guideline for Criteria Air Pollutants 11-2.2-7 2-24
9. ANL-E—LLW—Percent of Standard/Guideline for Hazardous Air Pollutants and
Toxic Air Pollutants I1-2.2-8 2-25
10. ANL-E—LLW—Impacts on Water Resources Due to Increased Water Use I1-2.2-9 2-26
11. ANL-E—LLW--Radionuclic  Concentrations in Groundwater
(Percent of Comparison Criteria) for Disposal (Contact-Handled) I-2. 0 2-27
13. ANL-E—LLW-—Socioeconomic Impacts for Treatment and Disposal I1-2.2-11 2-28
14. ANL-E—LLW—Infrastructure Impacts for Treatment and Disposal I1-2.2-12 2-29
15. ANL-E-—LLW—Cost 11-2.2-13 2-30
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Site Data Tables Volume 11
Table I1-2.2-1. ANL-E—LLW—Treatment and Disposal: Estimated Number of Fatalities
Number of Treatment Disposal
Sites
WM Worker Offsite Noninvolved WM Worker
LLW Population Workers
Alternatives T D | Radiation | Physical Radiation Radiation Radiation | Physical
Exposure | Hazards Exposure Exposure Exposure | Hazards

No Action 0™ ] 6 4.2E-02 7.1E-02 2.3E-06 9.3E-09 -- --
Decentralized 16 3.2E-02 5.1E-02 2.5E-06 9.8E-09 4.3E-02 6.3E-02
Regionalized-1 12 3.2E-02 5.1E-02 2.5E-06 9.8E-09 -- --
Regionalized-2 11 12 3.2E-02 5.1E-02 2.5E-06 9.8E-09 - --
Regionalized-3 6 3.2E-02 5.1E-02 2.5E-06 9.8E-09 - --
Danianalizad_A 7 /" 22E_.ND R 1E_N2 2 RE_OR a RF_Na - .
Centralized 2 1 30E-02]  5.4E02]  2.5E-06 9.8E-09 - -
Centralized-3 7 1 3.2E-02 5.1E-02 2.5E-06 9.8E-09 --
| Cantralized 4 7 1 3.2E-02; 5.1E-02 2.5E-06 9.8E-09 - - -
Cenrralized-o 1 1 32c Ml RAaE(02 2.5E-06 9.8E-"° - --
Note:

T = Treatment

D = Disposal

- - = Disposal is not considered under the alternative

** Ten sites use existing facilities for Volume Reduction
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Table I1I-2.2-3. ANL-E—LLW—Disposal: Estimated Number of Cancer Incid

ces and Genetic Effects

Regionalizeu-u

Regior " ed-6

——
p

Number of
Sites WM Workers
LLW Radiation | Radiation
Alternatives T D Dose Cancer Genetic
(person-rem) | Incidence Effects
No Action i0*}| 6 -- -- - -
Decentralized 16 1.1E+02 1.5E-01 6.5E-03
Regionalized-1 12 --
Regionalized-2 1 12 -- -- - -
Regionalized-3 6 -- -- -
Regionalized-d 7 6 -- - -
A R

wenudizeu-o

Centralized-4

Centralized-5

—_
-t

Notes:
T = Treatment
D = Disposal

- - = Disposal is not considered under the alternative.

** Ten sites use existing facilities for Volume Reduction.
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I1.2.3 ANL-E TRUW

Twelve tables immediately following pc ray the impacts of TRUW at ANL-E. These impacts are presented in the following tables.

npact Category

No. Description Table No. Page No.
1. ANL-E—TRUW-—Treatment: stimated Number of Fatalities I1-2.3-1 2-32
2. ANL-E—TRUW-—Treatment: stimated Number of Cancer Incidences and Genetic Effects I1-2.3-2 2-33
4. ANL-E—TRUW-—Treatment: .[EI Probability of Cancer Fatality [1-2.3-3 2-34
5. ANL-E—TRUW-—Treatment: MEI Probability of Cancer Incidences and Genetic Effects 11-2.3-4 2-35
6. ANL-E—TRUW—Treatment: oncancer Health Risk From Chemical Exposure 11-2.3-5 2-36
7. ANL-E—TRUW—Emissions in Tons per Year of Criteria Air Pollutants 11-2.3-6 2-37
8. ANL-I  "'RUW-—Percent of St  lard/Guideline for Criteria Air Pollutants 11-2.3-7 2-38
9. ANL-E—-TRUW—Percent of Standard/Guideline for Hazardous Air Pollutants and

Toxic Air Pollutants 11-2.3-8 2-39
10. ANL-E—TRUW-—Impacts on Water Resources Due to Increased Water Use 11-2.3-9 2-40
13. ANL-E—TRUW—Socioeconomic Impacts for Treatment 11-2.3-10 2-41
14. ANL-I TRUV  nfrastructv -~ Impacts for Treatment 1I-2.3-11 2-42
15. ANL-E—TRUW—Cost 11-2.3-12 2-43
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Table I1-2.3-1. ANL-E—TRUW—Treatment: Estimated Number of Fatalities

VOLUME 11

** For No Action Alternative,
alternatives, disposal at W\ .. .

*** In Decentralized Alternative, TRUW is processed at 16 sites, then transfered to interim storage at
10 sites, than t~ \AWIDD,

| Treatment — _
Number of Offsite Noninvolved
TRUW Sites WM Worker Population Workers
Alternatives CH RH Treatment | Radiation | Physical| Radiation Radiation
Treat Treat Standard Exposure | Hazards | Exposure Exposure
No Action ** 16 5 WIPP AC 9.8E-07| 2.8E-02 6.2E-07 3.2E-09
Decentralized *** 16 5 WIPP wAC 8.8E-03| *"E.™ 2.0E-06 1.0E-08
Regionalized-1 5 2 Reduc~ ~-= 2 et n2l ~5E-yg 1.7E-06 9.0E-09
Regionalized-2 5 2 LU~ o.oc-uo| «+.5E-02 1.7E-06 9.0E-09
Regionalized-3 3 2 LDR 8.8E-03| 4.5E-02 1.7E-06 9.0E-09
Centralized wirep 2 LDR 8.8E-03| 4.5E-02 1.7E-06 9 NF-09
Notes:

age is indefinite; no disposal at WIPP is assumed, for all other

is assL_._:d.
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Table I1-2.3-12. ANL-E—TRUW—Cost

Number of
Sites Tc Life-Cycle Component _ _ F--t---' Area
TRUW CH RH Treatment Cost Pre-Operations | Construction Operations Decontamination Retrnievas ireatment | Storage
Alternatives Treat | Treat Standard {Millions) {Millions) (Millions) & Maintenance | & Decommissioning | Characterization | (Millions) | (Millions)
(2) (1) (Millions) (Millions) (Millions)
No Action** 11 5 WIP™ *NVAC 104 0 0 86 18 n 92 12
Decentralized*** 16 5 WIFr - WAC 330 25 89 183 33 v 308 22
| Regionalized-1 2 Reduce Gas 224 18 56 140 10 0 224 0
Regionalized-2 5 2 LDR 334 24 118 178 14 0 334 0
| Regionalized-3 3 2 LDR 334 24 118 179 14 0 334 0
Centralized WIPP , . LDR 324 24 118 i oo 14 0 334 0
Notes:
** For No Action Alternative, storage is indefinite; no disp 1 at WIPP is assumed, for all other alternatives, disposal at WIPP is assumed.
*** In Decentralized Alternative, TRIIW is nracngsed at a sites, then transferred to interim storage at 10 sites, then to WIPP.
The Life Cycle Components and the Area hav  2en rounded to the nearest million, and therefore the sum may not reflect the true total cost.
1) In 1994 Dollars; Total Cost = Su Cycle Ct  onents = Sum of the Functional Areas.
2) Treatment standard (STD) appliea: weatto WIPP W  : Acceptance Criteria (WIPP WAC), treat for reduced gas generation (Reduce Gas), treat to Land
| Disposal Restrictions (LDR).
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Table I1-3.1-6. BNL—

MW-—Treatment and Disposal: Noncancer Health Risk From Chemical Exposure

lumber of Treatment Disposal
Sites Offsite | Noninvolved Hypothetical
LLMW ME! Worker MEI | WM Worker Farm Family
Alternatives T D Hazard Hazard Exposure | Most Exposed Lifetime
Index Index Index Hazard Index
No Action 3 - 13E-07 1.3E-07 | 44E-07 --
Decentralized 37 16 | 1.8E-08 1.8E-08 5.0E-05 1.6E-01
Regionalized-1 11 12 | 1.1E-10 1.1E-10 4.4E-07 --
Regionalized-2 7 6 1.1E-10 1.1E-10 4.4E-07 --
Daninnalizad 2 7 1 1.1E-10 1.1F-10 A AE.NT
6 |1 10| 119 | - _
ventralnzea 1 1 1.1E-10 1.1E-10 4.4c-Ur | --
Notes:
T = Treatment
D = Disposal

- - = Disposal is no. _onsidered for this alternative.
MEI = Maximally Exposed individual

Hazard Index =

Exposure Index =

Sum of hazard quotient values for all noncarcinogenic chemicals.

The hazard quotient is the chemical-specific ratio of media

exposure concentrations to concentrations believed to have no

appreciable adverse effects.

Ratio of Exposure concentration to chemical-specific occupational
ireshold limits.
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