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Abstract: 

The purpose of the Waste Management Programmatic Environmental Impact Statement (WM PEIS) is to 

provide environmental input for the Department of Energy's (DOE) proposed action of identifying future 

configurations for selected waste management facilities. Each future configuration considered is based on 

a different waste type. These include: low-level mixed waste, low-level waste, transuranic waste, high-level 

waste, and hazardous waste. The selected waste management facilities being considered for these different 

waste types are treatment and disposal facilities for low-level mixed waste; treatment and disposal facilities 

for low-level waste; treatment and storage facilities for transuranic waste in the event that treatment is 

required before disposal; storage facilities for treated (vitrified) high-level waste canisters; and treatment 

of nonwastewater hazardous waste by DOE and commercial vendors. In addition to the no action 

alternative, which includes only existing or approved waste management facilities, the alternatives 

evaluated in this PEIS for each of the waste type configurations include decentralized, regionalized, and 

centralized alternatives for using existing and operating new waste management facilities. 

The evaluation of environmental consequences in this PEIS includes the cumulative impacts of combining 

future configurations for the five waste types and analyzed the collective impacts of other past, present, 

and reasonably foreseeable future activities. Other issues associated with implementing the proposed action 

are also discussed. Discussion of these issues is included to provide further understanding of the decisions 

to be reached and to provide the opportunity for public input on improving DOE's Environmental 

Management Program. 

Additional Information: 

Written comments on the Draft WM PEIS should be sent to the address provided in the Notice of 

Availability of the Draft WM PEIS which has been published in the Federal Register. To be considered 

in the preparation of the Final WM PEIS, all comments should be submitted within 90 days after the Notice 

of Availability. Public hearings will be held at the dates and times also specified in the Notice of 

Availability. Oral comments on the Draft WM PEIS can be made at the public hearings. Copies of the WM 

PEIS and its supporting documents can be found in the public Reading Rooms listed in the Notice of 

Availability. 
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CHAPrERl 
Introduction and Background 

This chapter describes the U.S. Depanment of Energy's (DOE) past and ongoing activities that 
generate and have resulted in the accumulation of ¾tlstes, and provides information about the 
statutory and regulatory framework under which DOE must operate to manage five types of ¾tlste. 
These ¾W'te types are defined, the involved DOE sites are identified, and the decisions that DOE must 
make with respect to managing those ¾tlstes are described. This chapter also includes a discussion 
of the relationship of this decision-making process to other DOE National Environmental Policy Act 
(NEPA) documents and programs. 

1.1 Purpose of the Waste Management Programmatic Environmental 
Impact Statement 

This Waste Management Programmatic Environmental Impact Statement (WM PEIS) is a nationwide study 

examining the environmental impacts of managing five types of radioactive and hazardous wastes primarily 

from nuclear weapons production and related activities. The five waste types are: low-level mixed waste 

(LLMW), low-level waste (LLW), transuranic waste (TRUW), high-level waste (HLW), and hazardous 

waste (HW). 

Definitions of Wastes Analyzed in the WM PEIS: 

• Low-level mixed waste: Waste that contains both hazardous waste under the Resource Conservation 

and Recovery Act (RCRA) and source, special nuclear or byproduct material subject to the Atomic 

Energy Act (AEA) of 1954 (42 USC 2011, et seq.) . 

• Low-level waste: Wastes that contain radioactivity and is not classified as HLW, TRUW, and spent 

nuclear fuel. Test specimens of fissionable material irradiated for research and development only, and 

not for the production of power or plutonium, may be classified as LLW, provided the concentration 

of transuranics is less than 100 nanocuries per gram of waste. 

• Tramuranic wastes: Waste containing more-than 100 nanocuries of alpha-emitting transuranic isotopes, 

with half-lives greater than 20 years, per gram of waste, except for (a) HLW, (b) waste that DOE has 

determined, with the concurrence of the Administrator of the U.S. Environmental Protection Agency 

(EPA), does not need the degree of isolation required by 40 CFR 191, or (c) waste that the U.S. 
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Nuclear Regulatory Commission (NRC) has approved for disposal on a case-by-case basis in accordance 

with 10 CFR 61. 

• High-level waste: The highly radioactive waste material that results from the reprocessing of spent 

nuclear fuel, including liquid waste produced directly from reprocessing and any solid waste derived 

from the liquid that contains a combination of transuranic and fission product nuclides in quantities that 

require permanent isolation. High-level waste may include other highly radioactive material that the 

NRC, consistent with existing law, determines by rule requires permanent isolation. 

• Hazardous waste: Under the RCRA, a solid waste, or combination of solid wastes, which because of 

its quantity, concentration, or physical, chemical, or infectious characteristics may (a) cause or 

significantly contribute to an increase in mortality or an increase in serious irr~versible, or incapacitating 

reversible, illness or (b) pose a substantial present or potential hazard to human health or the 

environment when improperly treated, stored, transported, disposed of, or otherwise managed. Source, 

special nuclear material, and by-product material, as defined by the AEA, are specifically excluded from 

the definition of solid waste. 

Waste management facilities are those needed for the treatment, storage, or disposal of waste . The 

activities associated with the management of the waste include: 

• Modifying existing waste management facilities or constructing new facilities at particular sites 

• Operating modified or new waste management facilities at those sites 

• Transporting wastes between waste management facilities, as necessary 

The Department is proposing to identify DOE sites for the following waste management activities: 

• Treatment and disposal facilities for LLMW 

• Treatment and disposal facilities for LLW 

• Treatment and storage facilities for TR UW 

• Storage facilities for treated ( vitrified) HL W canisters until a geologic repository is available 

• Treatment facilities for nonwastewater HW 
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Although DOE intends to select sites for waste management activities, the location of a facility at a selected 

site will not be made until completion of appropriate sitewide or project-level environmental impact 

analysis. 

To assist DOE in making decisions regarding the sites at which it should locate waste management 

facilities, this PEIS considers four broad categories of alternatives for each waste type: the no action 

alternative, decentralized alternatives that would minimize the transportation of waste between sites, 

regionalized alternatives that would locate waste management facilities at several sites throughout the 

nation, and centralized alternatives that would locate large waste management facilities at only one or two 

sites. For certain waste types, DOE considers more than one regionalized or centralized alternative in order 

to vary the number of sites having waste management facilities and the sites at which the facilities could 

be located. This variation among alternatives allows the decisionmaker maximum flexibility in considering 

the future configuration of waste management facilities . 

1.2 The Legacy of Nuclear Weapons Production 

Over the past 50 years, DOE and its predecessor agencies have been responsible for atomic energy and 

nuclear weapons research and production in the United States. In 1946, the AEA established the Atomic 

Energy Commission to administer and regulate the production and uses of atomic power. Soon after its 

inception, the Commission expanded its work from building a stockpile of nuclear weapons to peaceful uses 

of atomic energy and studies of the health and safety hazards of radioactive materials . In 1974, the Atomic 

Energy Commission was replaced by two new agencies: the NRC, which was charged with regulating the 

civilian uses of nuclear power, and the Energy Research and Development Administration, whose duties 

included the production of the nation's nuclear weapons and control of the nuclear weapons complex-a 

vast network of research, development, and manufacturing facilities, as well as testing sites. In 1977, the 

duties of the Energy Research and Development Administration were transferred to the newly created 

DOE. 

At its peak, the nuclear weapons complex consisted of 16 major facilities, including large reservations in 

Nevada, Idaho, Washington, and South Carolina. National laboratories in New Mexico and California 

designed weapons that were produced from components fabricated in plants located in Colorado, Florida, 

Missouri , Ohio , Tennessee, and Washington. Like most industrial and manufacturing operations, the 
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production of nuclear weapons generated waste, pollution, and contamination. However, many of the 

problems posed by DOE's nuclear operations are unlike those associated with any other industry. Among 

these problems are unique radiation hazards; contaminated structures, such as nuclear reactors; and 

chemical plants that processed nuclear materials. By far, the largest contributor to the contamination 

problem which exists at these facilities resulted from producing the nuclear materials required for the 

weapons. This activity generated large quantities of wastes in plants designed and constructed in the 1940s 

and 1950s. 

Nuclear weapons have played an important role in national security, and the nation continues to maintain 

an arsenal of nuclear weapons and some production capability. The Department no longer produces nuclear 

materials and has sufficient reserves to last indefinitely. With the end of the Cold War and the nuclear arms 

race, national priorities have shifted, and waste management and environmental restoration1 have become 

central to DOE's mission. 

Thus, DOE is faced with an environmental legacy of the Cold War and must provide for the proper 

management of its wastes and for the environmental restoration of contaminated facilities and sites. 2 DOE 

faces the challenge of treating, storing, and disposing of its waste inventories, both hazardous and 

radioactive, that have resulted from its past nuclear energy and weapons research and production, as well 

as waste that may be generated in the future. 

The DOE Office of the Assistant Secretary for Environmental Management was established in 1989, with 

responsibilities for a variety of waste management and environmental restoration activities. These activities 

include: 

1 "Environmental restoration" refers to activities undertaken pursuant to the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and can include removal and treatment of hazardous 
substances, containment of a source of contamination, or placement of land use restrictions on a contaminated site 
and corrective actions under RCRA. Most wastes that are generated as a result of DOE's environmental restoration 
activities are not analyzed in this PEIS. However, the evaluation of waste management facilities in the waste-type 
Chapters 6 through 10 does contain information on the anticipated environmental restoration waste volumes and a 
qualitative discussion of the extent to which these wastes may affect conclusions in the WM PEIS. 

2 For an overview of DOE' s approach to existing environmental, safety, and health issues throughout the 
nuclear weapons complex, see Closing the Circle on the Splitting of the Atom-The Environmental Legacy of Nuclear 
Weapons Production in the United States and What the Department of Energy is Doing About It (DOE, 1995a). In 
addition, DOE's Baseline Environmental Management Report, issued on March 31, 1995, examines the costs 
associated with waste management and environmental restoration activities (DOE, 1995g). 
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• Stabilizing and maintaining a large number of nuclear materials and facilities 

• Managing a large amount and variety of wastes 

• Providing safe storage for wastes while building and operating a variety of treatment facilities to prepare 

wastes for disposal 

• Cleaning up areas of existing contamination and pollution-the environmental restoration portion of the 

environmental management program 

• Managing a national program of technology development for environmental cleanup, waste 

management, and related activities 

• Reducing waste through waste minimization and pollution prevention practices at each site 

• Providing support for international nonproliferation policies 

1.3 How the WM PEIS is Organized 

Volume I of the WM PEIS contains the main text of the document. The remainder of this chapter describes 

the statutory and regulatory constraints under which DOE must operate in managing its waste, defines the 

five waste types that are analyzed in the WM PEIS, and discusses the waste management sites that are the 

focus of the document. The chapter also outlines the decisions that DOE expects to make on the basis of 

the WM PEIS and the relationship of the WM PEIS to other ongoing and planned DOE actions and 

programs. 

Following this introductory chapter, the purpose and need for DOE action (Chapter 2), the alternatives 

(Chapter 3), the affected environment (Chapter 4), and the impact analysis methodologies (Chapter 5) are 

described and discussed. Chapters 6 through 10 analyze the health risk, environmental and socioeconomic 

impacts, and costs associated with each of the alternatives for each waste type. Chapter 11 examines the 

cumulative effects of the alternatives and other DOE activities . Chapter 12 discusses mitigation as well as 

unavoidable and irreversible impacts of the alternatives. A glossary is also provided in Volume I. 
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Volume II consists of tables, organized by major site, that contain information regarding the potential 

impacts associated with all of the alternatives for the five waste types at those sites. 

DOE has also prepared extensive appendices and technical reports that provide supporting data as well as 

in-depth descriptions and explanations of a variety of issues . A list of these background documents is 

provided at the end of this volume. 

1.4 Statutory and Regulatory Background 

DOE must comply with numerous laws in undertaking its waste management and environmental restoration 

responsibilities. These laws are described below: 

1.4.1 NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) 

This PEIS was prepared to comply with the NEPA (42 USC 4231 et seq.). NEPA requires agencies to 

prepare a "detailed statement, " known as an environmental impact statement (EIS), for every "major 

Federal action significantly affecting the quality of the human environment. " DOE's proposals to manage 

the five waste types could significantly affect the environment and are thus subject to NEPA and its 

regulations. 

The Council on Environmental Quality (CEQ), which was created by NEPA, has promulgated regulations 

implementing the procedural provisions of the statute (40 CFR 1500 - 1508). DOE has also promulgated 

its own NEPA-implementing regulations (10 CFR 1021). 

Both the CEQ and DOE regulations encourage the preparation of a programmatic EIS for a broad Federal 

action (40 CFR 1502.4 and 10 CFR 1021.330). Agencies may then "tier" from the broad, programmatic 

EIS to one of narrower scope in order to eliminate repetitive discussions and to focus on the issues ready 

for decision (40 CFR 1502.20; IO CFR 1021 .210). "Tiering" means that when a PEIS has been prepared, 

a subsequent project-level NEPA document need only summarize or incorporate by reference the issues 

discussed in the broader statement. 
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Key Statutes 

National Environmental Policy Act (NEPA). In addition to establishing a broad national policy on 
the environment, NEPA requires DOE and all other Federal agencies to consider the potential 
environmental consequences related to proposed actions and requires them to prepare detailed 
statements on the environmental effects, alternatives to the action, and measures to avoid or minimize 
adverse effects. 

Resource Conservation and Recovery Act (RCRA). The statute outlines the framework for national 
programs to achieve environmentally sound management of HW from "cradle to grave" and requires 
agencies, including DOE, to follow specific regulations, procedures, and standards for managing 
HW, including the hazardous components of radioactive waste (mixed waste) . 

Federal Facility Complia.nce Act (FFCAct). An amendment to RCRA, the FFCAct waives immunity 
for DOE and other Federal agencies, allowing States and the EPA to impose penalties and treat 
Federal facilities the same way they treat private business, and requires DOE to develop plans for 
treating the hazardous components of radioactive wastes subject to RCRA requirements. 

Atomic Energy Act (AEA). The AEA provides the authority for DOE to develop procedures and 
standards to ensure proper and safe management of radioactive materials and authorizes the 
Formerly Utilized Sites Remedial Action Program. 

Comprehensive Environmental Response, Compensation, and Lia.bility Act (CERCLA) . Also known 
as "Superfund," CERCLA outlines the framework for liability, compensation, remediation, and 
emergency response for hazardous substances released into the environment and for the remediation 
of inactive hazardous ¾aste disposal sites. CERCLA also provides the basis for requirements affecting 
DOE's environmental restoration activities. 

This PEIS has been prepared to assist DOE in determining the sites at which it should either continue to 

operate certain waste management facilities or locate new waste management facilities . Subsequent project

level environmental impact statements (EISs) or environmental assessments (EAs) will be prepared once 

the sites for waste management facilities have been determined. The project-level documents will assess 

the environmental impacts of applying alternative treatment, storage, and disposal technologies, and the 

impacts of constructing and operating these facilities at specific locations on the selected sites. 

The CEQ and DOE regulations require the preparation of EISs in two stages, draft and final ( 40 CFR 

1502.9; 10 CFR 1021.313). The draft and final EIS must contain discussions of the purpose and need for 

the proposed action; reasonable alternatives to the proposed action, including the "no action" alternative; 

the environment potentially affected by the proposed action and the alternatives; and the environmental 
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consequences of the proposed action and alternatives (40 CFR 1502.10 and 10 CFR 1021.310). After 

completing the final EIS and at the time of its decision, the agency must prepare a record of decision that 

states what the decision is and identifies the alternatives considered (40 CFR 1505.2; 10 CFR 1021.315). 

1.4.2 RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 

DOE's management of wastes with hazardous components (LLMW, some TRUW, HLW, and HW) must 

comply with the RCRA (42 USC 6901 et seq.). RCRA was enacted to ensure the safe and environmentally 

responsible management of hazardous and nonhazardous solid waste, and to promote resource recovery 

techniques to minimize waste volumes . Regulations issued by the EPA under RCRA set forth a 

comprehensive program to provide "cradle to grave" control of HW by requiring generators and 

transporters of HW, and owners and operators of treatment, storage, and disposal facilities, to meet 

specific standards and procedures. Hazardous waste is defined under RCRA as a waste that poses a 

potential hazard to human health or the environment when improperly treated , stored , or disposed . 

The RCRA regulations include requirements for locating and operating treatment, storage, and disposal 

facilities. RCRA also requires EPA to issue land disposal restrictions (LDRs) that require the use of the 

best demonstrated available technologies to treat certain HW and other waste containing certain hazardous 

components. The land disposal restrictions also prohibit storing waste that requires treatment, except to 

facilitate proper recovery, treatment, or disposal. Much of DOE' s waste that is currently stored, as well 

as some waste that will be generated in the future, is HW or contains hazardous components that are 

subject to the RCRA requirements, including LDRs. DOE facilities that store, treat, or dispose of HW or 

waste containing hazardous components subject to RCRA requirements must be granted a permit by EPA, 

or by States that are delegated permitting authority by EPA, before such facilities are implemented and 

operated. States granted permitting authority by EPA can adopt more stringent requirements. 

1.4.3 FEDERAL FACILITY COMPLIANCE ACT (FCCACT) 

The 1992 FFCAct (42 USC 6961) waives sovereign immunity at Federal facilities by allowing States to 

impose fines and penalties for RCRA violations. The FFCAct also provides DOE a three-year delay of the 

waiver (until October 6, 1995) for DOE's violations of RCRA's LDRs for waste storage. The FFCAct 

further requires DOE to prepare plans for developing treatment capacity for its mixed wastes (waste 

containing both radioactive and hazardous components subject to RCRA requirements). These site 
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treatment plans (STPs) are to be submitted to the States or EPA for approval. EPA or the States, as 

appropriate, are then to issue orders requiring compliance with the plans. 

This PEIS and the FFCAct STPs are being 

developed in parallel and are being coordinated. 

DOE expects and intends that the environmental 

impact analysis contained in the WM PEIS will 

also be used by regulators and other stakeholders 

involved in the FFCAct implementation process. 

1.4.4 ATOMIC ENERGY ACT (AEA) 

DOE must also comply with the AEA ( 42 USC 

2011 et seq.) in managing its radioactive wastes. 

One purpose of the act is to ensure proper 

management-production, possession, and 

use-of radioactive materials. The AEA and other 

related legislation (including the Energy 

Reorganization Act of 1974 and the Department 

of Energy Organization Act of 1977) provide 

j: Terms of Radioactivity I[ 
•:❖ 
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DOE the authority for developing generally applicable standards for protecting the environment from 

radioactive materials. Pursuant to the AEA, DOE has established a system of standards and requirements, 

issued as DOE Orders. The act also authorizes the Formerly Utilized Sites Remedial Action Program, 

under which DOE is responsible for cleaning up privately owned sites previously used and contaminated 

as a result of nuclear weapons production. 

1.4.5 COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT 

(CERCLA) 

CERCLA, also known as "Superfund" (42 USC 9601 et seq.), provides for liability, compensation, 

remediation, and emergency response for hazardous substances released into the environment. The act also 

provides for the remediation of inactive HW disposal sites (42 USC 2011 et seq.). CERCLA's goal is to 
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provide for response and remediation of environmental problems that are not adequately covered by permit 

programs of other environmental laws, such as the Clean Air Act, Clean Water Act, RCRA, and the AEA. 

CERCLA is the basis for many of the requirements affecting DOE's environmental restoration activities. 

These activities produce wastes, some of which will be managed in waste management facilities. 

1.4.6 OTIIER LAWS 

Other laws that affect DOE's waste management and environmental restoration responsibilities include the: 

• Clean Water Act (33 USC 1251 et seq.), which prohibits the discharge of toxic pollutants in toxic 

amounts to the nation's navigable waters and provides for the regulation of discharges to surface waters; 

• Clean Air Act (42 USC 7401 et seq.), which provides for the regulation of the discharge of air 

pollutants, including radionuclide emissions and hazardous air pollutants under the National Emission 

Standard for Hazardous Air Pollutants Program (NESHAP); and 

• Toxic Substances Control Act (fSCA) (15 USC 2601 et seq .), which provides for the regulation of 

certain toxic substances such as polychlorinated biphenyls, or PCBs. 

The regulations adopted to implement these laws require DOE to obtain permits from the EPA, or States 

granted permitting authority by EPA, before facilities , including waste management facilities , discharge 

effluent, emit air pollutants, or treat or dispose 

of toxic substances. In addition to these laws, 

the Nuclear Waste Policy Act (42 USC 10101-

10270) authorizes the development of a 

geologic repository for the permanent disposal 

of spent nuclear fuel and HL W. 

1.5 Waste Types 

DOE is responsible for managing large 

inventories ofLLMW, LLW, TRUW, HLW, and 
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HW. DOE manages each of these waste types separately because they have different components, have different 

levels of radioactivity, and must meet different regulatory requirements. The definitions of these waste types have 

different bases: some are defined by source, some by physical or chemical characteristics, and some by 

exception. Moreover, a given radionuclide can appear in more than one waste type but usually in different 

concentration. 

U.MW and LL W are categorized as alpha or non

alpha waste, depending on whether the waste 

contains concentrations of alpha particles at or 

above 10 nCi/g or above. All TRUW is alpha 

waste. There are typically two categories of 

LLMW, LLW, and TRUW-"contact-handled" 

(CH) and "remote-handled" (RH). The difference 

between the two categories is due to the 

concentration of radioactive materials. Remote

handled waste typically requires additional 

Contact- and Renwte-Handled Wastes 

Radioactive ¾l'.lSte is classified as "contact-handled" 
or "remote-handled. " Contact-handled ¾l'.lstes are 
those ¾l'.lstes -.,...,fzose external suiface dose rate does 
not exceed 200 mremlhour. 

Remote-handled ¾l'.lstes are those ¾l'.lstes -.,...,fzose 
external suiface dose rate exceeds 200 mrem/hour. 

LLMW, ILW, and TRUW are categorized as either 
contact-handled or remote-handled. 

shielding and containment to protect workers and the public. Most LLMW, LLW, and HW can be disposed 

of by near-surface burial, provided that these wastes are treated and disposed of in a properly regulated 

disposal facility . LLMW, HLW, HW, and some TRUW are all subject to the requirements of RCRA. 

The following sections define and discuss each of the waste types that is considered in this PEIS. The 

environmental impacts associated with managing those waste types under the four broad categories of 

alternatives are contained in the waste-type Chapters 6 through 10. 

Table 1.5- 1 summarizes for each waste type the range of decisions that DOE could make with respect to 

waste management facilities . 

1.5.1 Low-LEVEL MlxED WASTE 

LLMW contains both hazardous and low-level radioactive components . The hazardous component in 

LLMW is subject to RCRA, while the radioactive components are subject to the AEA (42 USC 2011 et 

seq.). LLMW is characterized as either CH or RH and as alpha or non-alpha. 
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Table 1.5-1. Range of Decisions to be Supported by the WM PEIS 

Type of Waste and Whether the WM PEIS Is To Support a Decision (Yes or No) 

Decisions Low-Level Low-Level Transuranic High-Level Hazardous 
Mixed Waste Waste Waste Waste Waste 

Where to Yes Yes Yes No Yes 
treat? 

LLMW could be LLW volwne If required, HLW will be HW could be 
treated at 1 to 49 reduction and TRUW could be treated at 4 DOE treated at DOE 
DOE sites. treatment could treated at 3 to 16 sites where it sites, or DOE 

be conducted at DOE sites. was generated. could rely on 
1 to 11 DOE commercial 
sites. treatment. 

Where to No No Yes Yes No 
store? 

LLMW will be LLW will be TRUW could be HL W canisters HW sent to 
stored on sites stored at sites stored at sites containing commercial 
where generated where generated where generated treated HLW facilities will be 
until treatment until treatment until treated , and could be placed stored for less 
and disposal. and disposal. stored at into storage at 2 than 90 days 

treatment sites to 4 DOE sites. unless there is a 
until disposal. pennitted storage 

facility. 

Where to Yes Yes No No No 
dispose? 

LLMW could be LLW could be Separate Separate Commercial HW 
disposed at 1 to disposed at 1 to evaluation of evaluation to be disposal facilities 
16 DOE sites. 16 DOE sites. Waste Isolation prepared will continue to 

Pilot Plant pursuant to the be used. 
(WIPP) Disposal Nuclear Waste 
Phase to be Policy Act. 
prepared. 

LLMW results from a variety of activities, including the processing of nuclear materials used in nuclear 

weapons production, and energy research and development activities. The WM PEIS evaluates 

approximately 82,000 cubic meters of LLMW that are currently stored and an estimated 144,000 cubic 

meters that are expected to be generated over the next 20 years (excluding LLMW that could be generated 

as a result of environmental restoration activities) for a total of 226,000 cubic meters. Presently, 

commercial and DOE facilities are insufficient to treat DOE's inventory of LLMW. This PEIS addresses 

the treatment and disposal of LLMW; storage of LLMW is not addressed because LDRs prohibit storage 

of untreated waste except to facilitate proper recovery, treatment, or disposal. 
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1.5.2 Low-LEVEL WASTE 

LLW includes all radioactive waste that is not classified as HLW, spent nuclear fuel (a byproduct of 

nuclear reactors), or TRUW. Most LLW consists of relatively large amounts of waste materials 

contaminated with small amounts of radionuclides, such as contaminated equipment (e.g., gloveboxes, 

ventilation ducts, shielding, and laboratory equipment), protective clothing, paper, rags, packing material, 

and solidified sludges . LLW is further categorized as CH or RH and as alpha or non-alpha on the basis of 

the types and levels of radioactive emissions . However, most LLW contains short-lived radionuclides and 

generally can be handled without additional shielding or remote handling equipment. DOE has an inventory 

of approximately 114,000 cubic meters of LLW in storage, and approximately 1,370,000 cubic meters are 

Quantities of Waste* ;;,; 

=~~"~2:::~:f Jdil:£::!:I¾ ! 
;::~~dc~e;~ ,:~~ t:~::~ expected to be i 
Low-Level Waste . Approximately 114,000 cubic 
meters of IL W are stored, and an estimated 
1,370,000 cubic meters are expected to be 
generated over the next 20 years. 

Transuranic Waste. Approximately 69,000 cubic 
meters are retrievably stored, and an estimated 
38,000 cubic meters are expected to be generated 
over the next 20 years. 

High-Level Waste . Approximately 399,000 cubic 
meters of HL Ware stored and limited additional 
quantities will be generated. Approximately 
29,000 HL W canisters are expected to be 
produced as a result of treating HL W. 

Hazardous Waste. Approximately 69,000 cubic :;:; 

~~::::~:~~:,~y:: ex:~~:::~n~:I t 
~-.,::~::.~:~::: .. ,,::~:~;w,·--;;;-,·-·w:;;-:,:,,:,:w:❖::::::w::::,,,,,,.,.,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:::,:,,,,:,:,:;::::,,,,,,JII 

expected to be generated during the next 20 years 

(excluding LLW that could be generated as a 

result of environmental restoration activities), for 

a total of 1,484,000 cubic meters . This PEIS 

addresses the treatment and disposal of LLW. 

1.5.3 TRANSURANIC WASTE 

Transuranic wastes: Waste containing more than 

100 nanocuries of alpha-emitting transuranic 

isotopes, with half-lives greater than 20 years, per 

gram of waste, except for (a) HL W, (b) waste that 

DOE has determined, with the concurrence of the 

Administrator of the EPA, does not need the degree 

of isolation required by 40 CFR 191, or ( c) waste 

that the NRC has approved for disposal on a case

by-case basis in accordance with 10 CFR 61. 3 

TRUW is produced during reactor fuel assembly, 

nuclear weapons production, and spent nuclear fuel 

reprocessing. 

3 LLW, LLMW, and HLW may also contain transuranic elements. 
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TRUW, some of which also contains hazardous components, has radioactive components such as plutonium, 

with lesser amounts of neptunium, americium, curium, and californium. TRUW components have half-lives 

greater than 20 years. These radionuclides generally decay slowly by emitting alpha radiation. Like LLMW and 

LLW, 1RUW also contains radionuclides that emit gamma radiation, requiring 1RUW to be managed as either 

CH or RH. Approximately 55 % is mixed waste, containing both radioactive components and hazardous 

components regulated under RCRA. 

DOE has approximately 69,000 cubic meters of TRUW retrievably stored since 1970, and about 38,000 

cubic meters expected to be generated over the next 20 years (excluding TRUW that could be generated 

as a result of environmental restoration activities), for a total of about 107,000 cubic meters. The waste 

volumes also do not include TRUW generated before 1970. Pre-1970 TRUW is known as "nonretrievably 

stored 1RUW" or "buried TRUW." This waste is considered environmental restoration waste and will be 

managed in accordance with the Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA). Section 8.15 contains information regarding TRUW generated as a result of environmental 

restoration activities (including retrieval of pre-1970 TRUW) and the extent to which these waste volumes 

may affect the conclusions in the WM PEIS. However, after characterization, some waste currently 

managed as TRUW may be reclassified as LLMW. DOE is currently proceeding with plans for retrievably 

stored and newly generated TRUW disposal at a geologic repository called the Waste Isolation 

Pilot Plant (WIPP) near Carlsbad, New Mexico. The environmental impacts of developing WIPP were 

assessed in previous environmental impact statements (DOE, 1980, DOE, 1990) . Before making a decision 

of whether or not to vroceed to the WIPP disposal phase, DOE will prepare a second WIPP supplemental 

EIS. Therefore, this PEIS addresses only the treatment and storage of TRUW. 

1.5.4 HIGH-LEVEL WASTE 

HLW is the highly radioactive waste resulting from reprocessing spent nuclear fuel and irradiated targets 

from reactors and is liquid before it is treated. Some of its elements will remain radioactive for thousands 

of years. HL W is also a mixed waste because it has hazardous components that are regulated under RCRA. 

DOE has about 399,000 cubic meters of HLW stored in large tanks . 
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DOE is proceeding with plans to treat HLW by 

processing it into a solid form (e.g., borosilicate 

glass) that would not be readily dispersible into 

air or leachable into ground or surface water. 

This treatment process is called vitrification. The 

environmental impacts of vitrifying HL W have 

been analyzed in previous DOE environmental 

impact statements (DOE, 1982a; DOE, 1982b; 

DOE, 1987; DOE, 1994a; and DOE, 1995e). 

Vitrification will result in the generation of 

approximately 29,000 canisters from the current 

inventory of HLW. The HLW canisters will be 

disposed of in a geologic repository. This PEIS 

addresses only the storage of treated HL W prior 

to its ultimate disposal in a geologic repository. 

1.5.5 HAZARDOUS WASTE 

Chapter 1 

Spent Nuclear Fuel 

"Spent nuclear fuel " includes fuel that has been 
withdrawn from nuclear reactors following 
irradiation, the constituent elements of which have 
not been separated. A "target" is material that is 
placed in a nuclear reactor to be bombarded with 
neutrons to produce new, manmade radioactive 
materials, such as plutonium and tritium. 

Initially, the management of spent nuclear fuel mis 
to be analyzed in this PEIS. However, spent 
nuclear fuel has been analyzed in a separate 
PEIS- "Depanment of Energy Programmatic ❖ 

Spent Nuclear Fuel Management and Idaho j!~ 
National Engineering Laboratory Environmental /,:i,_;:,: 

Restoration and Waste Management Programs 

~~~ 
HW is defined as a solid waste, or combination of solid wastes not otherwise precluded from regulation 

under RCRA, that because of its quantity, concentration, or physical , chemical, or infectious characteristics 

may significantly contribute to an increase in mortality, or may pose a potential hazard to human health 

or the environment when improperly treated, stored, or disposed. RCRA defines a "solid" waste to include 

solid, liquid, semisolid, or contained gaseous material (42 USC 6901 et seq .). By definition, HW contains 

no radioactive components. For purposes of this PEIS, HW includes State-regulated HW and TSCA wastes 

in addition to RCRA wastes. 

The quantities and types of HW generated as a result of DOE activities vary considerably and include 

acids, metals, industrial solvents, paints, oils, and rags contaminated with hazardous cleaning compounds, 

and other hazardous materials that are byproducts of routine maintenance, degreasing, and machine shop 

operations. Almost 99% of DOE's HW is wastewater and is treated at DOE sites. The remaining 1 %, 

predominantly solvents and cleaning agents, is treated at commercial facilities. The WM PEIS evaluates 
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the treatment of nonwastewater HW. Over the next 20 years, approximately 69,000 cubic meters4 of 

non-wastewater HW are expected to be generated. Treated HW will continue to be disposed of at 

commercial facilities. Therefore, this PEIS addresses only the storage of treated HW. 

1.5.6 WASTE TYPES NOT CONSIDERED 

Other wastes that are not considered in this document are sanitary and industrial waste (SIW), special case 

wastes, and commercial "Greater-Than-Class-C" (GTCC) LLW. 

Because it does not contain radioactive or hazardous components, SIW does not require special handling 

measures and can be disposed of in a properly designed land disposal facility or used in energy production. 

DOE currently manages SIW on a site-by-site basis. Some DOE sites dispose of this waste in onsite 

landfills that have permits issued by appropriate State agencies, while other DOE sites use commercial 

landfills. The types and quantities of SIW vary considerably from site to site. SIW was not included in the 

scope of wastes to be addressed in the WM PEIS because of the site-specific nature of SIW; managing SIW 

is an appropriate waste type to be considered in DOE sitewide and project-level NEPA documents. 

DOE has identified certain waste as special case waste. Special case waste is defined as radioactive waste 

owned or generated by DOE that does not fit into typical management plans developed for the major 

radioactive waste types such as HLW, LLW, or TRUW. For example, LLW that, because of its high 

radioactivity levels, cannot currently be disposed of at existing DOE LL W disposal facilities without 

exceeding their performance standards and TRUW that cannot meet geologic disposal acceptance criteria. 

The volume of special case waste exceeds 75,000 cubic meters, of which approximately 50 % is LL W and 

50% is TRUW. 

Under the Low-Level Radioactive Waste Policy Amendments Act (42 USC 2021), DOE is also responsible 

for commercially generated GTCC LLW waste. GTCC exceeds NRC concentration limits for Class C 

LL W specified in 10 CFR 61 and thus exceeds limits for shallow land burial. Commercial GTCC LL W 

includes activated metals, process wastes, other contaminated solids generated from the operation of 

commercial nuclear power plants, and radioactive materials that are used in minerals exploration and as 

part of medical treatments . 

4 Original data was in metric tons. A conversion factor of one ton of hazardous waste equals one cubic meter 
in volume is used in this PEIS. 
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Because of their high radioactivity levels and long half-lives, special case wastes and GTCC LLW must 

be isolated from human exposure for periods in excess of hundreds or, in many cases, thousands of years. 

Unlike TRUW and HLW, however, neither of these waste types is authorized under the Nuclear Waste 

Policy Act ( 42 USC 10101-10270) for disposal in a geologic repository. Further, both special case wastes 

and GTCC LL W vary considerably in their nature. The Department is currently developing strategies for 

both GTCC LLW and special case waste that include disposal. On March 13 , 1995, DOE published a 

notice in the Federal Register inviting interested parties to provide input into the development of strategies. 

Subsequently, two workshops were held in April to discuss preliminary strategies. Based on the input 

received, alternative strategies will be evaluated in a NEPA review once a proposal is developed. 

1.6 Waste Management Sites 

There are 54 sites for which DOE has some waste management responsibility and that are within the scope 

of this PEIS. Figure 1.6-1 is a map showing the location of these 54 sites. Table 1.6-1 lists the 54 sites 

and, for each site, indicates the type of waste that has been generated, is expected to be generated , or is 

stored. 

Of the 54 sites, 40 are DOE sites at which one or more of 

the five waste types have been generated, will be 

generated as a result of ongoing operations, or is already 

stored. DOE is also responsible for 11 sites participating 

in the joint DOE/Navy Nuclear Propulsion Program, two 

sites managed under the Formerly Utilized Sites Remedial 

Action Program, and the WIPP in New Mexico, which 

may be used in the future for TRUW disposal. 

54 Waste Management Sites I 

To evaluate where to manage each of the five waste types, several of the sites and their wastes have been 

grouped together, as indicated in Table 1.6-1. These groupings are generally based on geographic 

proximity (for example, Argonne National Laboratory-West (ANL-W) is located within the site boundary 
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of the Idaho National Engineering Laboratory (INEL); and Sandia National Laboratories (SNL), 

California, is located adjacent to Lawrence Livermore National Laboratory). 5 

Table 1.6-1. Waste Management Sites 

Sites State Symbol 
Major Waste Type Managed 

Site3 

LLMW LLW TRUW HLW HWb 

1. Ames Laboratory IA Ames ✓ ✓ 

2. Argonne National Laboratory- East IL ANL- E ✓ ✓ ✓ ✓ ✓ 

3. Battelle Columbus Laboratories OH BCL ✓ 

4. Bettis Atomic Power Laboratory PA Bettis ✓ ✓ 

5. Brookhaven National Laboratory NY BNL ✓ ✓ ✓ 

6. Charleston Naval Shipyard SC Charleston ✓ 

7. Colonie NY Colonie e 

8. Energy Technology Engineering Center CA ETEC ✓ ✓ 

9. Fermi National Accelerator Laboratory IL Fermi ✓ ✓ 

10. Fernald Environmental Management OH FEMP 
✓ ✓ ✓ 

Project 

11. General Atomics CA GA ✓ 

12. General Electric Vallecitos Nuclear CA GE 
Center 

e 

13 . Grand Junction Projects Office co GJPO ✓ 

14. Hanford Site WA Hanford ✓ ✓ ✓ ✓ ✓ ✓ 

Idaho National Engineering Laboratory ID INEL ✓ ✓ ✓ ✓ ✓ ✓ 

15 . Idaho National Engineering ID INEL C C C C C 

Laboratory 

16. Argonne National Laboratory-West ID ANL-W C C C 

17. Naval Reactor Facility ID NRF C 

18. Kansas City Plant MO KCP ✓ ✓ ✓ 

Knolls Atomic Power Laboratory NY KAPL ✓ ✓ 

19 . Knolls Atomic Power Laboratory NY KAPL-K 
(Kesselring) 

C C 

20 . Knolls Atomic Power Laboratory NY KAPL 
(Niskayuna) C C 

21. Knolls Atomic Power Laboratory CT KAPL-W 
(Windsor) C C 

5 The one exception to these groupings based on geographic proximity is the Knolls Atomic Power 
Laboratories-two in New York and one in Connecticut. Data for these sites were compiled on a collective rather than 
an individual site basis, therefore these sites are considered as one site. 
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Table 1.6-1. Wa.ste Management Sites-Continued 

Sites State Symbol 
Major Waste Type Managed 

Site3 

LLMW LLW TRUW HLW HWb 

22. Laboratory for Energy-Related Health CA LEHR 
✓ 

Research 

23. Lawrence Berkeley Laboratory CA LBL ✓ ✓ ✓ 

Lawrence Livermore National Laboratory CA LLNL ✓ ✓ ✓ ✓ ✓ 

24. Lawrence Livermore National CA LLNL 
Laboratory 

C C C C 

25 . Sandia National Laboratory CA SNL-CA 
(California) 

C C 

26. Los Alamos National Laboratory NM LANL ✓ ✓ ✓ ✓ ✓ 

27. Mare Island Naval Shipyard CA Mare Is ✓ 

28. Middlesex Sampling Plant NJ Middlesex d 

29 . Mound Plant OH Mound ✓ ✓ ✓ 

30. Nevada Test Site NV NTS ✓ ✓ ✓ ✓ 

31. Norfolk Naval Shipyard VA Norfolk ✓ 

Oak Ridge Reservation TN ORR ✓ ✓ ✓ ✓ ✓ 

32. K-25 Site TN K-25 C C C 

33 . Oak Ridge Institute for Science and TN ORISE 
Education 

C 

34. Oak Ridge National Laboratory TN ORNL C C C C 

35. Y-12 Plant TN Y-12 C C C 

36. Paducah Gaseous Diffusion Plant KY PGDP ✓ ✓ ✓ ✓ 

37. Palos Forest IL Palos e 

38 . Pantex Plant TX Pantex ✓ ✓ ✓ ✓ 

39 . Pearl Harbor Naval Shipyard HI PearlH ✓ 

40. Pinellas Plant PL Pinellas ✓ ✓ 

41. Portsmouth Gaseous Diffusion Plant OH Ports ✓ ✓ ✓ 

42. Portsmouth Naval Shipyard ME Ports Nav ✓ 

43 . Princeton Plasma Physics Laboratory NJ PPPL ✓ ✓ 

44. Puget Sound Naval Shipyard WA Puget So ✓ 

45 . RMI Titanium Company OH RMI ✓ ✓ 

46. Rocky Plats Environmental Technology co RFETS 
✓ ✓ ✓ ✓ 

Site 
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Table 1.6-1. Waste Management Sites-Continued 

Sites State Symbol 
Major Waste Type Managed 

Site3 

LLMW LLW TRUW HLW HWb 

Sandia National Laboratory NM SNL-NM ✓ ✓ ✓ ✓ ✓ 

47 . Sandia National Laboratory (New NM SNL-NM 
Mexico) 

C C C C 

48. Inhalation Toxicology Research NM ITRI 
Institute 

C C 

49 . Savannah River Site SC SRS ✓ ✓ ✓ ✓ ✓ ✓ 

50. Stanford Linear Accelerator Center CA SLAC ✓ 

51. University of Missouri MO UofMO ✓ ✓ 

52. Waste Isolation Pilot Plant NM WIPP ✓ ✓ 

53. Weldon Spring Site Remedial Action MO WSSR 
d 

Project 

54. West Valley Demonstration Project NY WVDP ✓ ✓ ✓ ✓ ✓ 

Total sites 17 37 27 17 4 11 

Notes : ✓ = the facility is included in the indicated group . A site is li sted under a waste type if it currently manages or is expected to manage that 
type of waste in the future. Joint DOE/Navy Nuclear Propulsion Program sites are: Bettis, Charleston, KAPL-K, KAPL-N, KAPL-W, Mare ls, 
Norfolk, NRF, Pearl H, Ports Nav, and Puget So. Former FUSRAP sites are Colonie and Middlesex . 

a " Major" sites are those that are the focus of the WM PEIS because they are candidates to receive wastes generated offsite, to host disposal 
tacilities (see Section 1.6 . I) or manage HLW. 

Sites analyzed in the WM PEIS are those sites that generated more than 90 % of DOE's HW for the year 1992. Other sites also manage HW but 
were not evaluated. 
c For evaluating candidate sites for waste management facilities in thi s PEIS : ANL-W and NRF have been combined with INEL; ITRI has been 
combined with SNL-NM; K-25, ORISE, ORNL, and Y-12 have been combined under ORR; SNL-CA has been combined with LLNL; and 
KAPL-K, KAPL-N, and KAPL-W have been combined under KAPL. 
d The site is included in the table because it is listed in data sources for LLMW; however, no programmatic waste management decision is required 
for the site, and it is excluded from the WM PEIS alternatives and waste totals . 
e These sites are currently developing in the FFCAct site treatment plans, however, they do not report any LLMW in inventory or have projected 
generation rates . 

1.6.1 MAJOR SITES ANALYZED IN THE WM PEIS 

Of the 54 sites, 17 contain the bulk of the five waste types, have the capability for the future disposal of 

LLMW and LLW, or have existing or planned major waste management facilities. These 17 sites are the 

focus of this PEIS because they are candidates to receive wastes generated at other sites, to host disposal 

facilities or manage HLW. For purposes of analysis, these sites are referred to as "major" sites in the WM 

PEIS . The designation of these sites as "major" has no relevance outside of the context of this PEIS 

analysis. The potential environmental impacts that could arise from treating, storing, and disposing of 

wastes at these sites are considered in detail in this PEIS . 
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Chapter 1 

1.6.2 WASTE VOLUMES AT MAJOR SITES 

Table 1.6-2 lists the major sites and indicates the current 

and projected volume of each waste type at each of the 

sites (WIPP does not currently contain any waste and 

thus is not included). In addition, the table shows the 

overall percentage of each type of waste at each site. 

1. 7 Waste Management 
Programmatic Environmental Impact 
Statement 

1. 7 .1 SCOPING PROCESS 

Introduction and Background 

17 Major Sites Analyzed 

Argonne National Laboratory-East 
Brookhaven National Laboratory 
Fernald Environmental Management Project 
Hanford Site 
Idaho National Engineering Laboratory 
Lawrence Livermore National Laboratory 
Los Alamos National Laboratory 
Nevada Test Site 
Oak Ridge Reservation 
Paducah Gaseous Diffusion Plant 
Pantex Plant 
Ponsmouth Gaseous Diffusion Plant 
Rocky Flats Environmental Technology Site 
Sandia National Laboratories-New Mexico 
Savannah River Site 
Waste Isolation Pilot Plant 
West Valley Demonstration Project 
.. •·,·,•,•,·.•·,• .. •,•······•,•···············•·,•····························.·····•,•,•,·,•.· .. -·· ...... , .. · .......... ·.··· .. · .. · ........... · ... ".'"'::, 

The scope of this PEIS was defined after a public scoping period which included 23 scoping meetings. The 

draft PEIS Implementation Plan was issued in January 1992, followed by a 120-day public comment period 

that included six regional workshops. The Environmental Management Advisory Board reviewed the final 

Implementation Plan before its issuance in January 1994. 

1.7.2 MODIFICATION TO THE SCOPE 

DOE issued an Implementation Plan for this PEIS in January 1994 (DOE, 1994b). In that document, DOE 

identified the proposed action as the formulation and implementation of "an integrated environmental 

restoration and waste management program in a safe and environmentally sound manner and in compliance 

with applicable laws, regulations, and standards." However, since issuing the Implementation Plan, DOE 

has decided to shift the focus or scope of the WM PEIS. The Environmental Management Advisory Board 

review~d this change in the focus or scope of the PEIS in their meeting on July 15, 1994. 

In a Federal Register notice issued in January 1995, DOE proposed to modify the scope of the WM PEIS 

to eliminate the analysis of environmental restoration alternatives (DOE, 1995b). Appendix A of this PEIS 
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contains a summary of the comments received in response to the proposed change in scope and DOE' s 

responses to those comments. 

DOE determined that its original plan to integrate waste management and environmental restoration 

decisions was not appropriate, primarily because of the site-specific nature of environmental restoration 

decisions. DOE has concluded that remediation decisions, including the level of site remediation, should 

reflect site-specific conditions. Nonetheless, some national perspective and public participation is needed 

to help guide these site-specific decisions for two reasons . First, implementation of the national 

environmental restoration program will involve some broad strategic initiatives. Second, some consistency 

in site-specific decisions will be needed to ensure an adequate level of protection and adequate financial 

controls. DOE is considering some enhanced public participation to obtain input on these national 

environmental restoration issues. 

As presently modified, the WM PEIS focuses on waste management facilities (those required to treat, store, 

or dispose of existing wastes and wastes that will be generated in the future as a result of DOE operations). 

While this document does not analyze environmental restoration alternatives, it does contain information 

on the anticipated waste loads generated as a result of environmental restoration activities and a qualitative 

discussion of the extent to which those waste loads may affect waste management decisions. 

1. 7.3 WASTE MANAGEMENT DECISIONS TO BE MA.DE BY DOE 

This PEIS is intended to provide environmental information to assist DOE in determining at which sites 
' 

it should modify existing waste management facilities or construct new facilities. The waste management 

facilities proposed in this PEIS are: 

• Treatment and disposal facilities for LLMW 

• Treatment and disposal facilities for LL W 

• Treatment and storage facilities for TRUW 

• Storage facilities for t_reated (vitrified) HLW canisters until a geologic repository is available 

• Treatment facilities for nonwastewater HW 
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Table 1.6-2. Volumes and Percent of Waste at Major Sitesa 
(total inventory and projected waste loads in cubic meters, except HL Win number of canisters) 

Waste Type ANL-E BNL FEMP Hanford INEL LLNL LANL NTS ORR PGDP Pantex PORTS RFETS 
SNL-

SRS WVDP Others 
NM 

LLMW 230,000 8,400 190 2,600 36,000 35,000 4,300 2,800 0.4 59,000 600 690 33,000 22,000 100 20,000 55 1,100 
99% at 
16 sites 100% 4% .. 1% 16% 15% 2% 1% .. 26% .. .. 15% 10% .. 9% .. 1% 

LLW 1,500,000 6,700 88,000 110,000 3,600 150,000 250,000 50,000 40,000 97,000 41,000 2,500 510,000 130,000 
91 % at 
12 sites 100% .. 6% 7% .. 10% 17% 3% 3% 7% 3% .. 34% 9% 

TRUW 110,000 1,300 26,000 39,000 1,700 11,000 610 2,700 14 6,200 I 17,000 0.5 1,500 
99% at 
12 sites 100% 1% 24% 36% 2% 10% 1% 3% .. 6% .. 16% .. 1% 

HLW 28,372 15,000 8,500 4,572 300 
100% at canisters canisters canisters canisters canisters 
4 sites 

100% 53% 30% 16% 1% 

HWb 69,000 4,100 6,100 3,900 13,000 4,900 5 ,500 10,000 3, 100 5,500 13,000 
73% at 
9 sites 100% 6% 9% 6% 19% 7% 8% 14% 4% 8% 19% 

a Waste volume projections contained in this and other WM PEIS tables were based on 1994 or earlier data, and may vary from the latest site estimates at the time of publication. Significant 
variances reported (e.g., ANL-E) have typically been in the conservative direction-the WM PEIS analyses was based on larger waste volumes than are currently projected. Table shows 16 of 
the 17 sites analyzed in detail by WM PEIS . WIPP, the 17th site, does not currently manage waste and is omitted . Site data have been rounded to two significant figures; therefore, totals may 
got sum to 100% . 

HW volumes are shown only at the 9 major sites used for WM PEIS analysis and include only nonwastewater regulated by RCRA, which is the focus of the WM PEIS analysis. Other sites 
also manage HW but were not evaluated. Conversion factor of one metric ton of hazardous waste equals one cubic meter in volume was used in this PEIS . 
• Waste percentage at this site is less than 0.5 %. 
Blank cells indicate no volume for this waste type based on data sources analyzed in the WM PEIS. 
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DOE needs to make decisions and take actions to identify sites for waste management facilities in order 

to protect public health and safety, comply with Federal law, and minimize adverse effects to the 

environment. DOE intends to select sites for waste management activities using the WM PEIS analysis. 

Specific locations for waste management facilities within a site will be selected on the basis of subsequent 

sitewide or project-level NEPA documents. 

Certain environmental impacts caused by particular types of actions are inherently location-specific, that 

is, the effects of an action such as construction of a waste treatment facility on a particular aspect of the 

environment may be significant when the action occurs at a certain location but diminish rapidly at a 

distance and may be readily mitigated or eliminated if the action is relocated. These effects include impacts 

on geology and soils, noise and visual/aesthetic impacts, impacts on sensitive species and sensitive habitats, 

enviro~ental justice impacts, and impacts on offsite land use and cultural resources. Because the specific 

locations of the waste management actions are not being proposed at this time, these impacts cannot be 

assessed fully in this programmatic analysis. Although a number of these site-specific impacts are discussed 

in this PEIS in Chapters 6 through 10, they can be analyzed fully only in the subsequent sitewide or 

project-level NEPA documents. DOE anticipates that, in the m~jority of cases, any such impacts found 

significant can be mitigated or eliminated by alteration of a proposed facility location or other mitigation 

measures. 

LLMW: The evaluation of LLMW in this PEIS is being coordinated with the development of STPs that 

are being prepared pursuant to the FFCAct. Information on possible alternatives, preliminary risk analyses, 

and cost studies are being shared with the States to further the STP discussions. Although this draft PEIS 

analyzes potential environmental risks and costs associated with a range of LLMW management 

alternatives, a decision on LLMW treatment will be made in the context of the FFCAct. The final WM 

PEIS will be released after EPA or authorized State agencies are scheduled to issue orders implementing 

the STPs . After publication of the final WM PEIS, DOE will issue records of decision on the treatment 

and disposal of LLMW. 

LLW: There is no regulatory requirement or timetable for LLW decisions. However, because managing 

LLW is closely tied to LLMW disposal , DOE expects to issue a record of decision with respect to LLW 

in parallel with the decision on LLMW disposal. Any decision regarding LLMW and LL W disposal at sites 

not currently disposing of these wastes will identify that the selection of LLMW and LLW disposal sites 

1-25 



Chapter 1 Introduction and Background 

is preliminary, pending the completion of a site-specific performance assessment that demonstrates 

compliance with all applicable standards and requirements. 

As a result of a recommendation by the Defense Nuclear Facility Safety Board (DNFSB)-identified as 

recommendation DNFSB 94-2-DOE has undertaken a complex-wide review of the LLW management 

program. This includes review of the regulatory structure for the program as well as an assessment of 

current operating facilities. Activities being conducted within this effort are being coordinated with 

analyses in the WM PEIS. 

TRUW: Decisions on TRUW need to be made by DOE in the near future regarding sites for treatment 

facilities, should treatment be required before disposal at WIPP. The final acceptance criteria for WIPP 

are expected to be determined in 1996; at that time, DOE will need to be able to define necessary treatment 

requirements and select sites for treatment facilities. If the treatment of TRUW is found to be necessary 
' 

prior to disposal at WIPP, decisions on the treatment of TRUW will be made in the context of the FFCAct. 

HLW: DOE plans to start treating HLW in 1996 at the Savannah River Site and at the West Valley 

Demonstration Project. DOE has also entered into an agreement with the State of Washington and EPA 

to begin treatment of HLWat the Hanford Site in 2009. In addition, DOE is planning to begin treating the 

tank-stored HLW at the Idaho National Engineering Laboratory in 2014 . Although the treatment of HLW 

is subject to the requirements of the FFCAct, DOE needs to make decisions regarding the storage of the 

treated HL W until such time as it can be permanently disposed of at a geologic repository. 

HW: DOE is currently in substantial compliance with environmental laws and regulations pertaining to 

HW. In addition, there is existing capacity in the commercial market for HW treatment, storage, and 

disposal. Thus, DOE anticipates that its decision concerning this waste type will be made after decisions 

on LLMW, LLW, TRUW, and HLW. 

1. 7.4 WM PEIS RELATIONSHIP TO OTHER ACTIONS AND PROGRAMS 

Baseline Environmental Management Report 

The Baseline Environmental Management Report (BEMR) was required by Congress under the Fiscal Year 

1994 National Defense Authorization Act. Congress required DOE to submit a report to Congress that 
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specified all the activities and projects within the Environmental Management Program. This includes waste 

management, transition of operational facilities to safe shutdown status, technology research and 

development, and environmental restoration. In March 1995, DOE submitted the first BEMR report to 

Congress. The report includes an estimate of the total cost of the Environmental Management Program, 

describes each project or activity at each site, describes the environmental problems, specifies the proposed 

remedy, and provides a schedule and estimated completion date for each project. 

The BEMR was based on a broad range of assumptions regarding the outcomes of various decision-making 

processes that will determine the ultimate disposition of DOE facilities and sites and thus the scope and 

pace of the program. One of the key assumptions was related to the location of sites for treatment, storage, 

and disposal facilities. Current plans and agreements were used to define where waste would be treated and 

disposed. The WM PEIS examines additional configurations to that which was used to develop the baseline 

cost estimate. 

Environmental Restoration Program 

A legacy of the Nuclear Weapons Program is environmental contamination at the sites where research, 

development, test, and production of nuclear weapons took place. The volumes of contaminated media at 

some locations are quite large. The Environmental Restoration Program was established to address this 

problem. It encompasses a wide range of activities such as stabilizing contaminated soil, treating 

groundwater, decommissioning process buildings, including nuclear reactors and chemical separations 

plants, and exhuming buried drums of waste. The extent to which a site is "cleaned up" will depend largely 

on assumptions regarding future land use. For most sites, the process of determining future site use has 

just begun. 

The general process to reach decisions concerning cleanup actions is laid out by statutes including 

CERCLA. The process is generally implemented at specific sites through agreements among the DOE, 

EPA, and frequently the host state. The process can be described as follows: 

First, a site or portion of a site is "characterized" to identify contaminants, determine the extent of 

contamination, and assess potential threats to public health and the environment. If significant 

contamination is indicated, and limited action will result in mitigation or risk, an expedited response 

action or interim action may be conducted as a means to quickly address the problem. Upon completion 

of characterization, a detailed analysis is performed to quantify risk and evaluate remedial alternatives. 
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The analysis is followed by a formal decision process including public hearings and formal comment 

period. 

If the results of the analysis indicate that a potential release site is not a threat to health and the 

environment or that an interim action adequately remediated the contamination, a recommendation of 

no further action is made to the regulators. If, however, a threat is deemed to be present, the 

appropriate remediation is identified. and a recommendation is submitted for formal approval. In either 

case, DOE makes a recommendation on what action is to be taken. The decision on what action will 

be taken is made by the regulator, not DOE. 

During each stage of the environmental restoration process from characterization to final remedial 

decisions, the potential exists for contaminated media to be generated. Toe projected volumes of 

contaminated media to be managed from environmental restoration activities were analyzed by each DOE 

site during development of the BEMR. These analyses included consideration of DOE treatment, storage, 

and disposal capabilities, existing or planned, project-specific restoration requirements, and negotiations 

with state and federal regulatory authorities in order to estimate what portion of the contaminated media 

would need treatment, storage, and disposal as a waste within the DOE waste management program. Toe 

resulting estimates of these portions of waste are contained in the BEMR which is described in Appendix 

B. The waste type chapters for LLMW, LLW, TRUW, and HW each contain a section providing the 

results of a sensitivity evaluation of environmental restoration generated waste. 

Site Treatment Plans 

DOE has followed a three-phased approach for developing STPs pursuant to the FFCAct. In the first phase 

of this process, Conceptual STPs were issued to States and the EPA for each site in October 1993. Toe 

Conceptual STPs identified the broad range of options available to treat DOE's mixed waste. In the second 

phase, Draft STPs were developed to narrow the range of treatment options and present individual site 

proposed options for their mixed waste. Toe Draft STPs were submitted to the States and the EPA in 

August 1994. DOE is now in the third phase and has prepared Proposed STPs that were submitted to the 

States and the EPA in April 1995. Toe Proposed STPs contain the treatment configuration that resulted 

from discussions among the States, EPA, Tribal governments and the public, and from DOE's evaluation 

of treatment needs. A public comment period on the Propose STPs was held from April 5, 1995 to July 

6, 1995. After considering the public comments on the Proposed STPs, further discussions will occur to 

develop the treatment configuration that will be enforced through compliance orders . 
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Because the Draft STPs contained site preferred options, the resulting LLMW treatment configuration, 

when viewed from a national level, contained redundancies and inefficiencies. In developing the Proposed 

STPs, an analysis of LLMW treatment was performed to determine what accommodations were necessary 

to blend the configuration represented in the Draft STPs into a national configuration of treatment systems. 

The preparation of this PEIS is being accomplished in parallel with the process for the development of the 

STPs to be enforced through compliance orders. The Final WM PEIS reflect decisions made in the FFCAct 

process. 

Relationship of Different Levels of NEPA Documents 

In accordance with DOE NEPA regulations, three levels of NEPA documentation may be prepared: 

programmatic, sitewide, and project-level. Programmatic documents, such as the WM PEIS, provide 

environmental input into decisions on broad agency actions, such as the adoption of new plans, programs, 

and policies to guide future actions. Sitewide NEPA documents provide the opportunity for considering 

changes in the overall operating mode of a DOE site, including mission changes, and provide a current 

environmental baseline at the site, both to support and simplify subsequent project-level NEPA documents. 

Project-level NEPA documents evaluate the impacts of a specific project at a specific location on a site and 

are intended to provide environmental input into the manner in which the facility should be constructed and 

operated. Sitewide NEPA documents, which evaluate projects that could be implemented in the near-term 

at a site, may also serve as project-level NEPA documents if projects in the sitewide NEPA documents are 

evaluated sufficiently. 

The WM PEIS will be used to provide environmental input into decisions on which sites DOE should 

locate waste management treatment, storage, and disposal facilities . The precise location of treatment, 

storage, and disposal facilities on a site will not be made on the basis of the WM PEIS. Such decisions will 

be supported where appropriate by either sitewide or project-level NEPA documents that will consider 

location-specific environmental impacts, such as location-specific impacts to cultural resources and 

ecological habitats. 

In implementing a waste management facility at a site, local public input and site-specific compliance 

agreements and permitting requirements may require more detailed assessments of technologies or 

alternative technologies prior to implementation. Project-level and sitewide NEPA documents that address 

location-specific impacts may, therefore, also evaluate the impacts of technologies or alternative 
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technologies based on site-specific performance standards that differ from the representative technologies 

considered in this PEIS. In addition, sitewide and project-level NEPA documents may also consider more 

detailed site-specific waste characteristics and waste volumes, including waste from environmental 

restoration activities. 

Relationship to Other NEPA Documents and Decisions 

A number of DOE NEPA documents have been completed recently, are ongoing, or have been proposed 

that are related to this PEIS. Table 1.7-1 lists these NEPA documents, and the following sections briefly 

discuss the relationship of these documents to this PEIS. In addition to describing the NEPA documents 

listed in Table 1. 7-1, the following sections also address the relationship of this PEIS to the NEPA 

documentation processes for WIPP in New Mexico and the candidate repository for HLW and spent 

nuclear fuel at Yucca Mountain, Nevada. 

As identified in the following sections, DOE is preparing project-level and sitewide NEPA documents that 

consider waste management facilities in parallel with the preparation of this PEIS. DOE is undertaking 

parallel NEPA efforts to expedite compliance with site-specific compliance agreements, the FFCAct, and 

its responsibilities under NEPA. Prior to reaching decisions on whether to implement waste management 

facilities addressed in project-level and sitewide NEPA, DOE will first determine, on a case-by-case basis, 

whether the implementation of waste management facilities may proceed in accordance with 40 CPR 

1506. l(c), which states: 

"While work on a required program environmental statement is in progress and that action is not 

covered by an existing program statement, agencies shall not undertake in the interim any major 

Federal action covered by the program which may significantly affect the quality of the human 

environment unless such action ( 1) is justified independently of the program; (2) is itself accompanied 

by an adequate environmental statement; and (3) will not prejudice the ultimate decision on the 

program. Interim action prejudices the ultimate decision on the program when it tends to determine 

subsequent development or limit alternatives." 

Records of decision on project-level and sitewide NEPA documents that may be issued prior to decisions 

on the WM PEIS will reflect DOE's determinations pursuant to 40 CFR 1506.1. 
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Table 1.7-1. Major Related NEPA Reviews 

Title Document Status Site(s) 

Programmatic Spent Nuclear Fuel PEIS (DOE/EIS- Final issued Hanford Site, Idaho National Engineering 
Management and INEL Environmental 0203) April 1995 Laboratory, Nevada Test Site, Oak Ridge 
Restoration and Waste Management Reservation, Savannah River Site, and other 
EIS (Volume I) locations 

Tritium Supply and Recycling PEIS PEIS In preparation Idaho National Engineering Laboratory, 
Nevada Test Site, Oak Ridge Reservation, 
Pantex Plant, Savannah River Site 

Stockpile Stewardship and Management PEIS In preparation Kansas City Plant, Los Alamos National 
PEIS Laboratory, Lawrence Livermore National 

Laboratory, Nevada Test Site, Y-12 Plant at 
the Oak Ridge Reservation, Sandia National 
Laboratory-New Mexico, and the Savannah 
River Site. 

Storage and Disposition of Weapons- PEIS In preparation Idaho National Engineering Laboratory, 
Usable Fissile Materials PEIS Nevada Test Site, Oak Ridge Reservation, 

Pantex Plant, Savannah River Site 

Programmatic Spent Nuclear Fuel EIS (DOE/EIS- Final issued Idaho National Engineering Laboratory 
Management and INEL Environmental 0203) April 1995 
Restoration and Waste Management 
EIS (Volume 2) 

Sitewide EIS for Continued Operation EIS In preparation Los Alamos National Laboratory 
of the Los Alamos National Laboratory 

Nevada Test Site EIS EIS In preparation Nevada Test Site 

Rocky Flats Environmental Technology EIS In preparation Rocky Flats Environmental Technology Site 
Sitewide EIS 

Savannah River Site Waste EIS (DOE/EIS- Final issued July Savannah River Site 
Management EIS 0217) 1995 

Continued Operation of the Pantex EIS In preparation Pantex Plant 
Plant and Associated Storage of 
Nuclear Weapons Components EIS 

Defense Waste Processing Facility EIS (DOE/EIS- Final issued Savannah River Site 
Supplemental EIS 0082-S) November 1994 

Interim Management of Nuclear EIS (DOE/EIS- Draft issued Savannah River Site 
Materials at the Savannah River Site 0220D) March 1995 

Tank Waste Remediation System EIS EIS In preparation Hanford Site 

Completion of the West Valley EIS In preparation West Valley Demonstration Project 
Demonstration Project Closure 
Facilities at the Western New York 
Service Center EIS 
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Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste 
Management EIS (Volume 1) 

On June 28, 1993, as an outgrowth of civil litigation, the U.S. District Court for the District of Idaho 

ordered DOE to prepare a comprehensive, sitewide EIS on the direct and indirect environmental effects 

of all major Federal actions involving spent nuclear fuel at INEL. Subsequent to this order, DOE decided 

to expand the scope of the in-progress INEL Environmental Restoration and Waste Management EIS to 

include the programmatic analysis of spent nuclear fuel alternatives that was being considered for inclusion 

in the WM PEIS. 

In April 1995, DOE issued the Depanment of Energy Programmatic Spent Nuclear Fuel Management and 

Idaho National Engineering Laboratory Environmental Restoration and Waste Management Programs 

Final Environmental Impact Statement (DOE, 1995e), which evaluated alternatives for managing existing 

and reasonably foreseeable inventories of spent nuclear fuel through the year 2035 . Subsequently, DOE 

in its Record of Decision (DOE, 1995t) decided to regionalize spent nuclear fuel management by fuel type 

at three sites: the Hanford Site, INEL, and the Savannah River Site (SRS) pending disposal in a geologic 

repository. Under this decision, the fuel distribution would be as follows: 

• Hanford production reactor fuel will remain at the Hanford Site. 

• Aluminum clad fuel will be consolidated at the SRS; and 

• Non-aluminum clad fuels (including spent nuclear fuel from the Fort St. Vrain Reactor and Naval spent 

nuclear fuel) will be consolidated at INEL. 

In addition to regionalizing the management of spent nuclear fuel, DOE also decided to resume the 

shipments of Naval spent nuclear fuel to INEL immediately, upon the staying or dissolution of an 

injunction order by the United States District Court for the District of Idaho. 

The cumulative impact analysis of the waste management alternatives in Chapter 11 of this PEIS includes 

the environmental impacts resulting from this decision on spent nuclear fuel management. 
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Tritium Supply and Recycling PEIS and Stockpile Stewardship and Management PEIS 

In 1991, DOE was actively considering the reconfiguration of its nuclear weapons complex and proposed 

to evaluate the environmental consequences of that reconfiguration in a PEIS. In 1994, as a result of 

reevaluating current and projected future requirements for the nuclear weapons complex in light of a 

number of recent world and national developments, DOE proposed to divide its previously planned 

Reconfiguration PEIS into two separate PEISs: a Tritium Supply and Recycling PEIS and a Stockpile 

Stewardship and Management PEIS (DOE, 1994c). The Tritium Supply and Recycling draft PEIS, issued 

in March 1995, evaluates alternatives associated with new tritium production and recycling of tritium 

recovered from weapons retired from service. As part of this Tritium Supply and Recycling PEIS, DOE 

also analyzes alternative technologies for producing tritium at five candidate DOE sites . The Stockpile 

Stewardship and Management PEIS will address the environmental impacts of alternatives for maintaining 

the Nation's nuclear weapons stockpile and for assuring a high level of confidence in the safety, reliability 

and performance of nuclear weapons in the absence of underground nuclear testing. 

The Tritium Supply and Recycling PEIS could result in a decision that affects the quantities of waste and 

the locations where waste is generated in the future . The draft WM PEIS does not consider these potential 

changes in the future quantities and locations of waste; however, the WM PEIS does consider the impacts 

of tritium supply and tritium recycling in its cumulative impacts analysis. 

Stockpile Stewardship and Management PEIS 

DOE is preparing a Stockpile Stewardship and Management PEIS to determine the future missions of its 

nuclear weapons stockpile and stewardship management program and to determine the configuration of its 

nuclear weapons complex to accomplish the stockpile and stewardship missions (DOE, 1995t) . In the past, 

a large weapons production complex provided the capability and capacity to rapidly fix any problems found 

in the nation' s nuclear weapons stockpile. However, the existing production complex may be inefficient 

and ineffective for a much smaller stockpile. Therefore, one of the primary goals in considering Stockpile 

Management is to downsize and/or consolidate functions to provide an effective and efficient production 

capability for the smaller stockpile. The stockpile management activities needed by DOE and to be 

considered in the PEIS include: nuclear weapons assembly and disassembly, nonnuclear components, and 

nuclear components. The stockpile stewardship activities needed and to be considered in the PEIS include: 

activities required to maintain a high level of confidence in the safety and reliability of nuclear weapons 
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in the absence of underground nuclear testing, and the preparation for resumption of testing if so directed 

by the President. 

The Stockpile Stewardship and Management PEIS will assure that all wastes generated as a result of 

stockpile stewardship and management activities are compatible with treatment, storage, and disposal 

decisions resulting from the WM PEIS. 

Storage and Disposition of Weapons-Usable Fissile Materials PEIS 

DOE is preparing a PEIS on the storage and disposition of weapons-usable fissile materials to assist in 

developing a comprehensive national policy for the long-term storage and disposition of these materials 

(DOE, 1994d). Weapons-usable fissile materials are materials that could be used in making a nuclear 

weapon and include the following: plutonium in various isotopes (except plutonium-238, which is not a 

weapons-usable fissile material but is used as an energy source for space missions) and forms such as 

plutonium pits, scraps, and residues; uranium highly enriched in the isotope uranium-235 ; uranium-233 ; 

and other special nuclear materials. If any actions to dispose of weapons-usable fissile materials result in 

waste types addressed in the WM PEIS, these wastes would be treated, stored, and disposed of in 

accordance with the decisions resulting from the WM PEIS. 

Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste 

Management EIS (Volume 2) 

In April 1995, DOE issued Volume 2 of the Depanment of Energy Programmatic Spent Nuclear Fuel 

Management and Idaho National Engineering Laboratory Environmental Restoration and Waste 

Management Programs Final Environmental Impact Statement (DOE, 1995e), which in addition to 

evaluating programmatic spent nuclear fuel alternatives, evaluated sitewide alternatives for environmental 

restoration and waste management programs at INEL. Subsequently, DOE in its Record of Decision (DOE, 

1995t) decided to implement the Modified Ten-year Plan, or the preferred alternative, for INEL as 

evaluated in the Final EIS. Commensurate with this decisions, DOE at INEL would accept non-aluminum

clad spent nuclear fuel for management; continue the restoratiqn of priority sites and the stabilization of 

sites based on health and environmental risks and budget; develop cost-effective waste treatment 

technologies; and implement projects and facilities to prepare waste and spent nuclear fuel for final 

disposition and allow more efficient examination of naval spent nuclear fuel. 
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Implementation of certain projects and facilities for preparing and managing waste at INEL would be 

subject to further reviews under NEPA and decisions to be reached as result of the WM PEIS . The 

cumulative impact analysis of the waste management alternatives in Chapter 11 of the WM PEIS includes 

the environmental impacts resulting from the decision to implement the Modified Ten-Year Plan at INEL, 

except for those projects and facilities that would be subject to the decisions to be reached on the WM PEIS 

and which are evaluated under the alternatives for each waste type. 

Sitewide EIS for Continued Operation of the Los Alamos National Laboratory 

DOE is preparing a sitewide EIS for the Los Alamos National Laboratory (LANL) that will provide an 

analysis of existing and planned activities at that site within the next 5 to 10 years (DOE, 1994e). This EIS 

is currently in the scoping process, but the EIS is expected to explore environmental impacts caused by 

LANL facilities and operations, mitigation opportunities for impacts identified, strategies for waste 

management, and projects reasonably expected over the next 5 to 10 years. Completion of the draft LANL 

sitewide EIS is anticipated in spring 1996 and will take into consideration any decisions that have been 

reached as a result of the WM PEIS. 

Nevada Test Site Environmental Impact Statement 

The Nevada Test Site (NTS) is preparing a sitewide EIS to help define its future mission. Similar to the 

INEL Environmental Restoration and Waste Management EIS and the LANL sitewide EIS, the NTS EIS 

will evaluate both waste management and environmental restoration activities for the next 10 years (DOE, 

1994t). A draft of the NTS EIS is scheduled for release in August 1995. The final NTS EIS will take into 

consideration any decisions that have been reached as a result of the WM PEIS . 

Rocky Flats Environmental Technology Sitewide EIS 

DOE is preparing a sitewide EIS on the Rocky Flats Environmental Technology Site (RFETS) that will 

evaluate those activities associated with transitioning the RFETS from a weapons complex site to one that 

has a predominantly environmental restoration and waste management mission (DOE, 1994g). New 

activities under the proposed action considered in the sitewide EIS may include, but are not limited to, 

consolidation of all non waste materials; waste pretreatment, as necessary, with onsite storage and off site 

disposal; upgrade of buildings to meet new missions and current regulations; deactivation of onsite 
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facilities; and economic conversion to transfer buildings or property to private use or ownership. The draft 

EIS is scheduled for release in late 1995 . The final RFETS EIS will take into consideration any decisions 

that have been reached as a result of the WM PEIS. 

Savannah River Site Waste Management EIS 

DOE has recently issued a Final Savannah River Site (SRS) Waste Management EIS that evaluates facilities 

identified in the SRS Site Treatment Plan developed under the FFCAct and the effects of minimizing, 

treating, storing, and disposing of radioactive and hazardous wastes (DOE, 1995c). The EIS is intended 

to support decisions on the operation of specific treatment, storage, and disposal facilities for wastes in the 

near-term (10 years and less) and to provide a baseline for analyses of future waste management activities 

at the site, including an examination of the environmental effects of operating the Consolidated Incineration 

Facility. When the WM PEIS is completed, the SRS WM EIS will be reviewed to determine whether 

modifications are needed to conform to the decisions arising from the programmatic WM PEIS. 

Continued Operation of the Pantex Plant and Associated Storage of Nuclear Weapons Components 

EIS 

This sitewide EIS will evaluate all current and proposed facilities and activities at the Pantex Plant, 

including weapons dismantlement and storage of the resulting nuclear materials and classified weapons 

components during the near-term (in a 5- to 10-year period). The sitewide EIS will address all storage 

requirements, including alternative locations for all plutonium, highly enriched uranium, tritium, and 

classified weapons components that result from the Pantex Plant dismantlement activities (DOE, 1994h). 

Completion of the draft Pantex Plant sitewide EIS is anticipated in late 1995 and will take into 

consideration any decisions that have been reached as a result of the WM PEIS . 
• 

Defense Waste Processing Facility Supplemental EIS 

DOE has recently issued a final supplemental EIS on the Defense Waste Processing Facility (DWPF), 

which includes the facility to vitrify SRS HLW and facilities for the pretreatment of HLW, the storage of 

treated HLW, the disposal of LLW resulting from the pretreatment of HLW, and associated support 

facilities (DOE, 1994a). The final supplemental EIS evaluates modifications since the DWPF was first 

decided upon as a result of a 1982 EIS and evaluates whether and how to proceed with its operation. When 
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the WM PEIS is completed, DOE will review this supplemental EIS to determine whether a further 

supplement or a revised record of decision is needed to conform to the HL W canister storage decisions 

arising from the WM PEIS. 

Interim Management of Nuclear Materials at the Savannah River Site 

DOE has prepared a draft EIS on short-term management (approximately 5 years) of nuclear materials at 

SRS that will evaluate in-process and stored nuclear materials to determine whether any materials require 

near-term stabilization to ensure continued safe management (DOE, 1994i; and DOE, 1995d). As part of 

this draft EIS, DOE will decide whether it has a program need for certain nuclear materials and, if so, how 

to convert the materials to a useful form. Long-term disposition of nuclear materials at SRS will be 

assessed as part of the PEIS for Storage and Disposition of Weapons-Usable Fissile Materials. The EIS also 

evaluates programmatic materials (for instance, neptunium 237, plutonium-242, and americium and 

curium) that may be needed to support DOE research and development over the next 10 years. When the 

WM PEIS is completed, the EIS on the Interim Management of Nuclear Materials at SRS will be reviewed 

to determine whether modifications are needed to conform to the decisions arising from the WM PEIS . 

Tank Waste Remediation System EIS 

The Tank Waste Remediation System EIS will tier from the 1987 Hanford Defense Waste EIS , which 

addressed disposal of cesium/strontium capsules and HLW in 28 double-shell tanks and would fulfill the 

commitment in the 1988 record of decision to prepare a supplemental EIS to support decisions for the 

remaining 149 single-shell tanks (DOE, 1994j). The EIS will also evaluate, as part of the proposed action, 

a set of actions in a legally enforceable agreement among DOE, the State of Washington, and EPA, known 

as the "Tri-Party Agreement" and would include the vitrification of HLW and LLW, with onsite storage 

and disposal of LL W. Should DOE decide as a result of the WM PEIS to store HL W canisters from other 

sites at the Hanford Site, the Tank Waste Remediation System EIS will either take this decision into 

consideration or be supplemented. 
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Completion of the West Valley Demonstration Project and Closure Facilities at Western New York 

Nuclear Service Center EIS 

DOE and the New York State Energy Research Development Authority are preparing a joint EIS that 

evaluates alternatives for completing West Valley Demonstration Project (WVDP) activities and managing 

nuclear waste at the Western New York Nuclear Service Center near West Valley, New York. Radioactive 

wastes would be produced from vitrifying HL W and from decontaminating and decommissioning tanks, 

facilities, and hardware associated with the WVDP, and long-term management or closure of the balance 

of the site. The alternatives being evaluated range from shipping all stored, buried, and newly-generated 

wastes to other DOE and commercial facilities, to long-term monitoring and maintenance of wastes on the 

site. The alternatives would be implemented in the 2000 to 2030 time frame. A draft EIS is expected in 

late 1995. Decisions to be made as a result of this EIS will be coordinated with the decisions resulting from 

the WM PEIS. 

Waste Isolation Pilot Plant 

WIPP is the planned repository for retrievable stored, defense generated TRUW. In October 1980, DOE 

issued a final EIS on proposed development of WIPP (DOE, 1980). The January 1981 record of decision 

called for phased development of WIPP, beginning with construction of the WIPP facility. In 1990, DOE 

issued a supplemental EIS that considered previously unavailable information (DOE, 1990). Base_d on this 

supplemental EIS, DOE decided to continue phased development of WIPP by implementing Test Phase 

activities. On October 30, 1992, the Waste Isolation Pilot Plant Land Withdrawal Act transferred the WIPP 

site from the U.S. Department oflnterior to the DOE. 

Before making a decision on further phased development of WIPP as a disposal facility, DOE will prepare 

a second supplemental EIS, which will update the information contained in the previous EIS and 

Supplemental EIS for WIPP, incorporate the PEIS analysis of various treatment alternatives for TRUW, 

and examine any changes in environmental impacts due to new information or changed circumstances. 

It is important to note that the analysis in the second WIPP supplemental EIS will differ from the WM PEIS 

analysis in several significant aspects. These differences should not be misconstrued as being inconsistent 

with the WM PEIS, rather the product of different purpose and scope. Specifically, the impacts of TRUW 

disposal at the WIPP are not analyzed in the WM PEIS. This information will be presented in the second 
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WIPP supplemental EIS. In addition, the long-term environmental impacts of indefinite storage are also 

not included in the WM PEIS analysis. It is important to understand that the no-action alternative 

essentially only analyzes the impacts of 20-year continued storage of TRUW at generator sites utilizing 

existing waste management facilities, and does not provide a solution to the management of TRUW. As 

a result, the environmental impacts of the no-action alternative are comparatively low in relation to the 

other alternatives analyzed. These long-term storage impacts will also be analyzed in the second WIPP 

supplemental EIS. Included in the WIPP analysis of long-term storage impacts will be a discussion of the 

FFCAct and statutory limitations on the time that mixed TRUW can be stored, that are not discussed in 

depth in the WM PEIS, and the implications of these statutory barriers on long-term storage decisions. 

Also, for purposes of bounding the WM PEIS analysis, certain assumptions were made that are inconsistent 

with current WIPP planning bases and assumptions. For example, although WIPP does not currently have 

statutory authority to accept non-defense generated waste (a proposed amendment to the WIPP Land 

Withdrawal Act could give it that authority), the WM PEIS assumes that all TRUW would be disposed at 

WIPP. In addition, there . are differences between the WM PEIS transportation study and WIPP specific 

transportation studies that are due to differences in assessment methodology. 

High-Level Radioactive Waste Geologic Repository 

Yucca Mountain is the candidate site for disposing of defense HLW and commercial spent nuclear fuel. 

The Nuclear Waste Policy Act was intended to solve the national problem created by the accumulation of 

spent nuclear fuel and defense HLW. The Nuclear Waste Policy Act made DOE responsible for managing 

the disposal of this spent nuclear fuel and HLW, specified the siting process, and authorized the 

construction of one geologic repository. Under the Nuclear Waste Policy Amendments Act of 1987, the 

process for selecting this repository was streamlined, and the Yucca Mountain Site in Nevada was selected 

for detailed study as the candidate site for the nation's first geologic repository. 

Because the environmental evaluation process for geologic disposal was established by the Nuclear Waste 

Policy Act, the WM PEIS does not analyze environmental impacts of disposal at Yucca Mountain or 

alternative locations for a geologic repository. However, the WM PEIS does analyze the environmental 

impacts of the longer term storage of treated HL W in the event that the construction and operation of a 

national geologic repository is delayed. 

1-39 



Chapter 1 Introduction and Background 

1.8 Potential Decision Criteria Associated with the WM PEIS 

The fundamental decisions to be made by the Department are: 1) selection of a management strategy for 

each waste type and 2) assignment of sites for the coordinated implementation of each strategy. Following 

any set of decisions that would be made, detailed planning would be initiated by those sites affected and 

appropriate site-specific NEPA documents would be prepared. 

The Department has presented the results of its analyses of the four broad management categories of 

alternatives and a reasonable number of representative siting options which cover the full spectrum of 

alternatives. As noted in section 3.9, although there are numerous additional combinations of siting options 

beyond those presented in the WM PEIS alternatives, the alternatives discussed in the WM PEIS show the 

range of impacts that may be expected. The Department is seeking public comments on the alternatives and 

the criteria presented in the WM PEIS. 

The Department will to consider public comments as part of an evaluation of the alternatives during the 

course of the decision process. The process will include development of both screening and performance 

criteria to be used for evaluation of the alternatives. 

• Screening criteria will define minimum acceptable requirements that an alternative must satisfy to be 

further evaluated as a candidate preferred alternative. 

• Performance criteria define desirable attributes of the alternatives or siting options that should be 

satisfied to some degree . Such criteria should help distinguish the relative merit of alternatives that 

satisfy the screening criteria. 

During the course of the evaluations or as an outgrowth of public comment, the Department may identify 

additional factors or considerations (technical or non-technical) that will be used to arrive at the final 

preferred alternatives. 

Examples of the factors and criteria the Department may use to screen, evaluate and narrow the number 

of alternatives to a few candidate alternatives from which a preferred alternative may be selected are 

provided below: 
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Factor: Criteria: 

DOE Mission Favor management strategies that further the Department's mission 

objectives with respect to safe and efficient treatment, safe and secure 

storage, and ultimate disposal of each waste type. 

Site Mission 

Environmental Impact 

Regulatory Compliance 

Cost 

Technology Development 

Transportation 

Implementation Flexibility 

Regulatory Risk 

Assure the alternative is consistent with site capabilities and feasible for 

each waste type and their interactions at the site; particularly consider 

capacities and availability of technologies for treatment, storage and 

disposal. 

Favor selection of alternatives and sites that would minimize adverse 

environmental impacts. 

Provide means to comply with all applicable regulatory requirements and 

commitments made through the FFCAct process or Department 

agreements with states and other regulators. 

Favor management strategies that have potential to minimize overall cost 

for site implementation of the selected waste management strategies. 

Provide for development of appropriate technologies for efficient 

treatment, storage and/or disposal of each waste type. 

Favor alternatives that balance the amount of transportation with potential 

environmental risks, safety consequences, public concerns, mission needs 

and costs. 

Favor alternatives that tend to maximize the flexibility to implement a 

selected strategy and coordinate activities at its sites toward 

accomplishment of an overall reduction in risk through prioritized 

treatment and disposal of its radioactive and hazardous wastes. 

Consider the potential for more stringent future statutes and regulations 

when evaluating alternatives and siting options. 
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CHAPTER2 

Purpose and Need for Action 

In accordance with the Co,mcil on Environmental Quality (NEPA) regulations, this chapter identifies 
the Depa,rtment of Energy's (DOE) proposed action and the purpose and need for DOE action with 
respect to each of the five waste types analyzed in this Programmatic Environmental Impact 
Statement (PEIS). 

2.1 Proposed Action 

DOE is proposing to manage (treat, store, or dispose of) five types of waste. In this context, management 

includes: 

• Modifying existing waste management facilities or constructing new facilities at particular sites 

• Operating modified or new waste management facilities at those sites 

• Transporting wastes between waste management facilities, as necessary 

• Sampling and analyzing waste constituents, as necessary 

The waste management activities for which DOE is proposing to identify sites are: 

• Treatment and disposal facilities for low-level mixed waste (LLMW) 

• Treatment and disposal facilities for low-level waste (LLW) 

• Treatment and storage facilities for transuranic waste (TRUW) 

• Storage facilities for treated (vitrified) high-level waste (HLW) canisters until a geologic repository 

is available 

• Treatment facilities for nonwastewater hazardous waste (HW) 
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2.2 Purpose and Need for DOE Action 

DOE needs to improve the management of its current and anticipated volumes of LLMW, LLW, TRUW, 

HLW, and HW in order to comply with all applicable Federal and State laws and to protect public health 

and safety. 

DOE is required by the Atomic Energy Act (42 USC 2011 et seq.) to manage the radioactive wastes that 

it generates. LLMW, LLW, TRUW, and HLW have radioactive components. In addition, DOE needs to 

make waste management decisions concerning HW and hazardous components in mixed wastes ( waste that 

is both hazardous and radioactive) in order to comply fully with the Resource Conservation and Recovery 

Act (RCRA) (42 USC 6901 et seq.). RCRA sets forth requirements for managing HW including mixed 

waste. HLW, LLMW, and some TRUW are all mixed wastes and thus are subject to RCRA. RCRA 

requires the U.S. Environmental Protection Agency (EPA) to issue land disposal restrictions (40 CFR 268), 

which prohibit storage of hazardous and mixed wastes, except to facilitate proper recovery, treatment, and 

disposal. 

The Federal Facility Compliance Act (FFCAct) ( 42 USC 6961 et seq.) amended RCRA to allow EPA and 

States to impose fines and penalties on Federal facilities for RCRA violations . However, the FFCAct 

deferred for three years-until October 6, 1995-the imposition of fines and penalties against DOE for 

storage violations of land disposal restricted mixed wastes. During this 3-year period, DOE must prepare 

plans for the development of treatment capacity for sites that generate or store mixed waste. These 

proposed site treatment plans have been submitted to the States or EPA for approval . 

DOE manages each waste type separately and therefore will make waste management decisions by waste 

type. 

2.2.1 Low-LEVEL MlxED WASTE 

This PEIS examines treatment and disposal facilities for LLMW. Existing commercial and DOE capacity 

is insufficient to treat DOE's LLMW. To comply with the land disposal restrictions and the FFCAct, DOE 

has developed proposed site-specific plans for developing treatment capacities for the LLMW stored, 
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generated, and disposed of at its sites. Although the FFCAct does not require DOE to develop plans for 

LLMW disposal, DOE also needs to determine where to dispose of treated LLMW. 

2.2.2 Low-LEVEL WASTE 

This PEIS examines treatment and disposal facilities for LLW. Currently, LLW is packaged to meet waste 

acceptance criteria where it is generated and is disposed of at six DOE sites. This arrangement of disposing 

of LL W at a limited number of sites has evolved based on past research and weapons production 

operations, without considering either the total quantities of LL W generated or the sites at which it is 

generated. Accordingly, DOE needs to re-examine its management of LLW and determine where to 

dispose of LLW in the future. As part of this decision, DOE also needs to consider where LLW should 

be treated before disposal . 

2.2.3 TRANSURANIC WASTE 

This PEIS examines treatment and storage facilities for TR UW. Since 1970, DOE has stored all of its 

TRUW, including TRUW containing hazardous components that are subject to RCRA. DOE plans to 

dispose of its retrievably stored TRUW in the geologic repository known as the Waste Isolation Pilot Plant 

(WIPP) near Carlsbad, New Mexico, if acceptable disposal performance can be demonstrated and 

regulatory requirements are met. In planning for the disposal of TRUW, DOE has assumed that treating 

TRUW to meet land disposal restriction (LDRs) would not be required because no migration of the 

hazardous components in TRUW would occur after disposal at WIPP. DOE may be required to treat mixed 

TRUW to meet LDRs prior to disposal at WIPP if DOE is not able to demonstrate no migration of 

hazardous components or EPA denies DOE's petition for such a demonstration. Several studies are under 

way to characterize and more fully understand the potential long-term behavior of the disposal of TRUW 

at WIPP. Based on the results of these studies and independent of this PEIS, DOE will determine whether 

to dispose TRUW at WIPP and the extent to which TRUW must be treated before disposal. To reduce the 

potential for delays in future TRUW disposal at WIPP, DOE needs to identify those sites where TRUW 

would be treated and stored. 
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2.2.4 HIGH-LEVEL WASTE 

This PEIS examines storage facilities for treated (vitrified) HLW canisters. DOE is proceeding with plans 

at four sites to treat HLW by processing it into a glass form that would not be readily dispersible into the 

air or leachable into ground or surface water. Under the Nuclear Waste Policy Act (42 USC 10101-10270), 

treated HL W is to be disposed of in a geologic repository. Because of delays in opening this repository 

(now scheduled to open in 2010, with acceptance of DOE-managed HLW beginning in 2015), the 

quantities of treated HLW requiring storage will be more than originally anticipated, and the post-treatment 

storage time will also be greater. Thus, DOE needs to decide whether storage facilities for treated HL W 

should be constructed at the four HLW sites or whether larger storage facilities should be built at fewer 

sites. Treated HLW would be stored at these facilities until a geologic repository becomes available for 

permanent disposal. 

2.2.5 HAZARDOUS WASTE 

This PEIS examines treatment facilities for nonwastewater HW. Currently, DOE uses a combination of 

its own and commercial treatment, storage, and disposal facilities for HW, as determined by each site that 

generates HW. DOE treats about 99% of its HW (primarily wastewater) onsite, and ships about 1 % 

(primarily organic substances such as solvents and cleaning agents) to commercial HW facilities. DOE 

needs to decide the extent to which it should continue to rely on commercial facilities for the treatment of 

nonwastewater HW. 
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CHAYfER3 

Alternatives 

~it 
This chapter describes the four categories of waste management alternatives analyzed in the Waste f 
Management Programmatic Environmental Impact Statement (WM PEIS). It also describes the Ii 
methodology used to develop the alternatives and the alternatives considered but not analyzed in ii 
detail. A comparison of the impacts of the alternatives can be found in the waste-type Chapters 6 }j 

through I 0. . . . ..... ·i..-....... .... -»._,..,..,,, .. ,,,,❖::::,::,::::::,.,.,,,,,:;;m:;:;::::::-,:::::❖,:,❖W-«il*-❖:-:-:>;:;;:,:,::,:.:w.>.<·:+:.:.:i>:❖&Z:->»>>=❖WbM.!,<i>x'"-"'"❖- • •••• • ••••••••••• II 
3.1 Introduction 

This chapter describes the waste management alternatives considered in the WM PEIS. These alternatives 

reflect different national configurations of sites for the management of low-level mixed waste (LLMW), 

low-level waste (LLW), transuranic waste (TRUW), high-level waste (HLW), and hazardous waste (HW) . 

The alternatives considered for each waste type fall within four broad categories: the no action alternative 

and the decentralized, regionalized, and centralized alternatives. Under each of the four broad categories 

for each of the five waste types, there are one or more alternatives that vary by the number and location 

of U.S. Department of Energy (DOE) sites at which waste management facilities could be located. 1 As 

shown in Table 3.1 - 1, 36 alternatives from the four categories are evaluated for the five waste types. The 

waste management alternatives eventually selected by DOE may vary among the five waste types. 

Table 3.1-1. Number of Alternatives Analyzed by Waste Type 

Alternatives LLMW LLW TRUW HLW* HW TOTAL 

No action 1 1 1 1 1 5 

Decentralized 1 1 1 1 1 5 

Regionalized 4 7 3 2 2 18 

Centralized 1 5 1 1 0 8 

TOTAL 7 14 6 5 4 36 

* HLW alternatives are analyzed both in terms of final disposal beginning in 2015 and final disposal beginning at some later date. 
However, the decision of when disposal will begin is not part of the WM PEIS. A separate National Environmental Policy Act 
(NEPA) document will be prepared in accordance with the HLW candidate program. 

' The alternatives within the four broad categories of alternatives are sometimes referred to as "cases" in the 
accompanying appendices and technical reports. 
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3.2 Regulatory Background 

The Council on Environmental Quality (CEQ) regulations implementing NEPA (42 USC 4231 et seq.) 

require Federal agencies to include a discussion of all reasonable alternatives to the proposed action in an 

environmental impact statement (EIS) (40 CFR 1502.14). An agency must provide sufficient information 

for each alternative so that reviewers may evaluate the comparative merits of those alternatives. 

In addition, an EIS must include a discussion of the "No Action Alternative." Such a "status quo" 

alternative would not necessarily comply with applicable laws and regulations, but it provides an 

environmental baseline against which the impacts of other alternatives can be compared. 

For alternatives that were eliminated from detailed study, the agency must briefly discuss the reasons for 

their elimination. Further, the agency must identify its preferred alternative or alternatives, if one exists, 

in the draft EIS, and must identify the preferred alternative in the final EIS unless another law prohibits 

the expression of such a preference. 

3.3 Four Categories of Alternatives 

In this PEIS, an alternative is the configuration of sites for treating, storing, or disposing of a specific 

waste type. The categories of alternatives analyzed in this PEIS for each waste type are no action, 

decentralized, regionalized, and centralized. These alternatives are described below: 

No action alternative: Selection of this alternative would involve using only currently existing or planned 

waste management facilities at DOE sites or commercial vendors. 

Decentralized alternatives: Selection of these alternatives would result in managing waste where it is or 

where it will be generated, treated, or disposed of in the future. Unlike the no action alternative, the 

decentralized alternative 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. 
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Regionalized alternatives: Selection of these alternatives 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 number of sites considered for the centralized alternatives). In general, those sites that now have 

the largest volumes of a given waste type were considered as regional sites for treatment, storage, or 

disposal. 

Centralized alternatives: Selection of these alternatives 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 considered as sites for centralized treatment, storage, or 

disposal . 

These four broad categories of alternatives encompass the range of reasonable alternatives available to 

DOE for siting of facilities for the management of the five waste types that are considered in this PEIS. 

However, under each category of alternatives, there are many possible combinations for the number and 

location of DOE sites for treatment, storage, and disposal facilities . To narrow these combinations to a 

level where meaningful analysis could occur, DOE selected representative alternatives for analysis under 

each category. 

3.4 Alternatives Under Each Category 

An alternative is the configuration of sites for treating, storing, or disposing of a specific waste type. For 

example, under "LLMW Regionalized Alternative 2," DOE would transport LLMW to seven sites for 

treatment and treated LLMW to six sites for disposal. Each alternative specifies the sites involved. The 

alternatives considered under each category for each waste type are described fully in the subsequent waste

type Chapters 6 through 10. The following tables (3.4-1 through 3.4-5) identify, by alternative for each 

site, the proposed waste management actions at that site. 

The alternatives were developed and defined based on waste type origin and character, current and 

projected volumes and locations within the DOE complex, existing facilities and capabilities, and 

specialized treatment and disposal requirements . They encompass and quantify the human health risks; 

environmental, transportation and socioeconomic impacts; and costs associated with the range of waste 

treatment, storage, and disposal activities available to DOE. 
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Number of Sites 

Alternative 
CH Non-Alpha 

Treat 
Dispose 

No Action 3 0 

Decentralized 37 16 

Regionalized 1 II 12 

Regionalized 2 7 6 

Regionalized 3 7 I 

Regionalized 4 4 6 

Centralized I I 

T=Treatment to meet land disposal restrictions. 
D=Disposal. 
S=lndefinite Storage . 

ANL-E 

s 

TD 

All sites have wastewater treatment capability as needed . 

Table 3.4-1. Low-Level Mixed Waste Alternatives 

BNL FEMP Hanford INEL LANL LLNL NTS ORR PGDP 

s s s TS s s s TS s 

TD TD TD TD« TD« ~ D« TD TD 

TD TD TD« TD« TD« D« TD TD 

TD TD« ~ D« TD 

T T« D« T 

TD ~ D« D« TD 

TD« 

IPantex PORTS RFETS SNL-NM SRS WVDP 

s s s s TS s 

TD TD ~ TD ~ TD 

TD TD ~ ~ 

T T« ~ 

T T« T« 

~ 

Remote-handled (RH) wastes would be treated and disposed onsite at the Hanford Site, INEL, ORR, and SRS in all alternatives except No Action . RH waste would be stored under 
No Action . 
Facilities with the « symbol treat or dispose of contact-handled alpha and non-alpha waste . 
Treatment and disposal facilities identified for one site with the « symbol can manage both alpha and non-alpha waste . 



(;) 

I 
V, 

Table 3.4-2. Low-Level Waste Alternatives 

Number of 

Alternative Sites ANL-E BNL FEMP Hanford INEL LANL LLNL NTS ORR PGDP. Pantex PORTS RFETS 

Treat Dispose 

No Action 10• 6 TD TD D T D TD T T 

Decentralized 16 D D D D D D D D D D D D D 

Regionalized I 12 D D D D D D D D D D D 

Regionalized 2 II 12 TD TD TD TD TD D TD TD TD TD TD 

Regionalized 3 6 D D D D D 

Regionalized 4 7 6 TD TD TD D TD T T 

Regionalized 5 4 6 TD TD D D TD 

Regionalized 6 2 D 

Regionalized 7 2 D 

Centralized I I D 

Centralized 2 I D 

Centralized 3 7 I TD T T T T T 

Centralized 4 7 I T T T D T T T 

Centralized 5 I I TD 

•Ten sites use existing facilities for Volume Reduction. Three sites (LBL, RMI, and Mound) not li sted as major sites above include volume reduction facilities. 

T=Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed by solidification. 
All sites would do "minimum treatment, " in all alternatives which consists of solidification of liquids and "fines" (powdered material), packaging , and shipment. 

D=Dispose. Each of the 6-site disposal alternatives uses the 6 same sites; each of the 12-site disposal alternatives uses the same 12 sites. 

SNL-NM SRS WVDP 

TD 

D D D 

D 

TD 

D 

TD 

TD 

D 

D 

T 

T 



Table 3.4-3. Transuranic Waste Alternatives 

Number of 
Sites Treat 

Alternative 
Stand 

ANL-E ETEC Hanford INEL LANL LBL LLNL Mound NTS ORR PGDP RFETS SNL-NM SRS UofMO WIPP WVDP 
CH RH 

rTreat Treat 

No Action 11 5 WIPP- TS s TS TS TS TS TS TS s TS s TS s TS TS s 
WAC 

Decentralized 16 5 WlPP- TS T TS TS TS T TS TS TS TS T TS T TS T T 
WAC 

Regionalized 1 5 2 Reduced r T T Tb T T 
Gas 

Regionalized 2 5 2 LOR r T T Tb T T 

Regionalized 3 3 2 LOR r T Tb T 

Centralized ~ p 2 LOR Tc Tb T 

T=Treatment to one of three standards: process to current waste acceptance criteria at WlPP (WIPP-WAC) ; shred and grout to reduce potential for gas generation at the repository (Reduced 
Gas); and treat to meet land disposal restrictions using thermal organic destruction and complete treatment train. 
S =Storage after treatment under no action and decentralized alternatives or store current inventory under no action alternative. 

: The Hanford Site treats both contact-handled (CH) and remote-handled waste (RH) . 
ORR treats RH waste only . 

c The Hanford Site treats RH waste only . 
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Table 3.4-4. High-Level Waste Alternatives 

Alternative Store Hanford INEL SRS WVDP 

No Action 4 s s s s 
Decentrafued 4 s s s s 
Regionalized 1 3 s s s 
Regionalized 2 3 s s s 
Centrafued 1 a 3 s s s 

aCanisters generated at WVDP, SRS, and INEL prior to acceptance at the candidate repository in 2015 would be shipped to the 
Hanford Site for storage. Canisters generated at SRS and INEL after 2015 would be shipped directly to the candidate repository . 
If acceptance of the DOE-managed HLW is delayed past 2015, then all HLW canisters would be shipped to the Hanford Site fo r 
storage. 

S=Storage. 

Table 3.4-5. Hazardous Waste Alternatives 

Alternative Treat ANL-E FERMI Hanford INEL KCP LANL LLNL ORR Pantex SNL-NM SRS 

No Action 2 T T 

Decentralized 3 T T T 

Regionalized 1 5 T T T T T 

Regionalized 2 2 T T 

T=Treatment. 

3.5 Methodology for Selecting and Identifying Alternatives 

The PEIS considers alternatives within the four broad categories of alternatives. However, the number of 

possible alternatives under these broad categories is vast. For example, LLMW is generated, stored, or 

projected to be generated at 49 sites. From one to 49 sites could be possible alternatives for the treatment 

of LLMW and from one to 49 sites could be possible alternatives for disposal. The same holds true for the 

other waste types, although to a lesser degree because the other waste types are located at fewer sites. 

The broad four categories of alternatives encompass the range of reasonable alternatives available to DOE 

fo r the siting of waste management facilities. The decentralized alternatives consider waste management 

facilities at all sites where the waste is located or could be generated in the future , the centralized 
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alternatives consider waste management facilities at one or two sites, and the regionalized alternatives 

consider waste management activities at a number of sites in between all and one. More than one 

regionalized alternative is considered for all waste types. 

In order to determine reasonable proposed sites for waste management facilities, DOE determined where 

the largest waste volumes are located and where transportation requirements would be minimized. 

Treatment, storage, or disposal facilities were analyzed at those sites . 

However, total volumes of waste were not the sole criterion used to select sites. The character of the waste, 

specialized treatment requirements, and existing facilities were also taken into account. For example, some 

wastes that require special treatment were analyzed separately, and treatment sites were selected for 

analysis based on the volumes requiring special treatment rather than on total volumes. 

In some cases, treatment facilities could be used for more than one waste type. Therefore, some sites were 

evaluated as candidate sit.es even where the volume of a particular waste type was not among the largest. 

3.6 Alternatives for Specific Waste Types 

Complete descriptions of the alternatives, an analysis of the environmental impacts, and a comparison of 

the impacts are cor.~1ined in the subsequent waste-type Chapters 6 through 10. Alternatives considered 

under each category in the WM PEIS are summarized in the following tables (3 .6-1 through 3.6-5) for 

each waste type. 
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Table 3.6-1. Low-Level Mixed Waste-7 Alternatives 

No action Sites would use existing and approved treatment facilities. Residues from treatment 
would be stored indefinitely. LLMW would not be transported. 

Decentralized All sites with contact-handled wastes would treat, and 16 sites would dispose of contact-
handled wastes. (Remote-handled waste is treated and disposed of at 4 sites.) 

Regionalized 1 Treatment of contact-handled wastes would occur at 11 sites; disposal would occur at 
( 4 alternatives) 12 sites. 

2 Treatment of contact-handled wastes would occur at 7 sites; disposal would occur at 6 
sites. 

3 Treatment of contact-handled wastes would occur at 7 sites; disposal would occur at 1 
site. 

4 Treatment of contact-handled wastes would occur at 4 sites; disposal would occur at 6 
sites. 

Centralized The Hanford Site would treat and dispose of LLMW. (Remote-handled wastes would be 
treated and disposed of at 4 sites.) 

Table 3.6-2. Low-Level Waste-14 Alternatives 

No action All sites would transport and dispose of LL Wat 6 sites (the Hanford Site, INEL, LANL, 
NTS, ORR, SRS) under current arrangements. All sites would use existing treatment 
facilities. 

Decentralized 16 sites would dispose of all LL W projected to be generated over the next 20 years. A 
minimum level of treatment at each site is assumed. 

Regionalized 2, 6, or 12 sites would dispose of all LL W projected over the next 20 years . In three 
(7 alternatives) alternatives , treatment to reduce volumes is also assumed, using regional sites . 

1 Disposal of LL Wat 12 sites, without volume reduction 
2 Volume reduction at 11 sites; disposal at 12 sites 
3 Disposal at 6 sites, without volume reduction 
4 Volume reduction at 7 sites; disposal at 6 sites 
5 Volume reduction at 4 sites; disposal at 6 sites 
6 Disposal at 2 sites (the Hanford Site and SRS), without volume reduction 
7 Disposal at 2 sites (NTS and SRS), without volume reduction 

Centralized One site (either the Hanford Site or NTS) disposes of all LLW projected over the next 20 
(5 alternatives) years. In three alternatives, treatment to reduce volumes is also assumed. 

1 Disposal at the Hanford Site, without volume reduction 
2 Disposal at NTS, without volume reduction 
3 Volume reduction at 7 sites; disposal at the Hanford Site 
4 Volume reduction at 7 sites; disposal at NTS 
5 Volume reduction and disposal at the Hanford Site 
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Table 3.6-3. Transuranic Waste-6 Alternatives 

No action Continue storage in existing facilities. 

Decentralized TRUW would be treated to meet WIPP current criteria. Sites with small amounts would 
transport to 10 largest sites until disposal at WIPP. 

Regionalized 1 Contact-band.led TRUW would be treated at 5 sites and remote-handled TRUW would 
(3 alternatives) be treated at 2 sites, to intermediate level (to reduce gas generation), and transported 

to WIPP for disposal. 
2 Same as Regionalized 1, but waste would be treated to more stringent levels to meet 

land disposal restrictions (LDRs). 
3 Contact-handled TRUW would be treated at 3 sites, and remote-handled TRUW at 2 

sites to meet LDRs, then transported to WIPP for disposal. 

Centralized Contact-handled TRUW would be transported to WIPP for treatment to meet LDRs and 
disposal. Remote-handled TRUW would be transported to ORR and the Hanford Site for 
treatment to LDRs and then to WIPP for disposal. 

Table 3.6-4. High-Level Waste-5 Alternatives 

No action HL W canisters would be stored at the Hanford Site, SRS, and WVDP until acceptance at 
geological repository. HLW at INEL would be stored as calcine or liquids . 

Decentralized HL W canisters of solidified waste would be stored at the 4 sites producing canisters until 
acceptance at geological repository. 

Regionalized l Canisters from WVDP would be transported to SRS; canisters would be stored at the 
(2 alternatives) Hanford Site, SRS, and INEL until acceptance at geological repository. 

2 Canisters from WVDP would be transported to the Hanford Site; canisters would be 
stored at the Hanford Site, SRS, and INEL until acceptance at geological repository. 

Centralized Canisters would be transported from WVDP, INEL, and SRS to the Hanford Site; 
canisters would be stored at the Hanford Site until acceptance at geological repository. 

Note: Each of the five alternatives is analyzed under two timing !).Ssumptions: (1) acceptance at the candidate repository begins 
in 2015; and (2) acceptance is delayed past 2015 . 
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Table 3.6-5. Hazardous Waste-4 Alternatives 

No action Nonwastewater HW would continue to be transported to commercial facilities. Two DOE 
sites would incinerate organic materials. 

Decentralized Similar to the no action alternative, except organic materials would be incinerated at 
three DOE sites. 

Regionalized 1 50% of nonwastewater HW would be treated at five DOE sites (the Hanford Site, 
(2 alternatives) INEL, LANL, ORR, and SRS); 50% would be treated at commercial facilities. 

2 90% of nonwastewater HW would be treated at two DOE sites (INEL and ORR); 
10% would be treated at commercial facilities. 

Centralized None. 

3. 7 Preferred Alternatives 

As part of the preparation of the WM PEIS, the Department has identified the following preferred 

alternatives for treatment or storage of three of the five waste types. These preferences are based on the 

continued use of effective/proven Department practices or are based on the Department's proposed site 

treatment plans for LLMW. 

• The No Action (status quo) Alternative is preferred for treatment of non-aqueous HW, which would 

continue extensive use of commercial facilities . Treatment of aqueous HW would continue at DOE sites. 

• The Department prefers to store vitrified HLW canisters on-site at the Hanford Site, the Idaho National 

Engineering Laboratory (INEL) and the Savannah River Site (SRS) pending disposal in a geologic 

repository. This arrangement can be accommodated under the No Action, Decentralized or Regionalized 

Alternatives. The Department does not yet have a preference on where West Valley Demonstration 

Project (WVDP) HLW would be stored, once vitrified, pending disposal in a geologic repository . 

• The Regionalized Alternatives are preferred for LLMW treatment, because they most closely 

approximates the Department's proposed STPs. However, negotiations are underway with regulatory 

authorities regarding the proposed STPs, and the Department's preference for LLMW treatment may 

be affected by these negotiations. 

DOE has not yet identified a preferred alternative for LLW treatment or disposal, TRUW treatment, and 

LLMW disposal. In accordance with the CEQ NEPA regulations, DOE will identify a preferred alternative 

for each waste type in the final WM PEIS upon consideration of public comments on the draft WM PEIS. 
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3.8 Comparison of Alternatives 

A comparison of the alternatives analyzed for each waste type can be found in Chapters 6 through 10. 

3.9 Alternatives Not Evaluated in Detail in the WM PEIS 

In general, only DOE sites are considered as potential locations for waste management facilities in this 

PEIS.2 Other Federal sites (e.g., Department of Defense sites) and privately owned sites were not 

considered to be reasonable alternatives. In the scoping process, DOE committed to avoiding the 

introduction of radioactive wastes where none exist. In addition, DOE has sufficient land available for 

locating the kinds of waste management facilities considered in the WM PEIS. 

The WM PEIS does not analyze the use of commercial waste management facilities across the Department 

except for hazardous waste because commercial capabilities for other waste types are limited. There are 

no commercial facilities for HLW or TRUW treatment, storage or disposal. For LLMW and LLW, the 

limited availability of commercial facilities makes their use as a programmatic alternative unreasonable. 

However, site-wide or project-level NEPA reviews of proposals for waste management may include 

alternatives for use of commercial vendors. Nothing in the WM PEIS precludes a site from considering 

privatization or the use of commercial waste management facilities. 

DOE analyzed representative alternatives ranging from management of wastes at all of the sites (the 

decentralized alternatives) and one site (the centralized alternatives) as potential locations for waste 

management facilities. CEQ has indicated that, when there are a very large number of possible reasonable 

alternatives, " ... only a reasonable number of examples, covering the full spectrum of alternatives, must 

be analyzed and compared in the EIS" (CEQ, 1981). DOE believes that the regionalized alternatives 

selected for analysis in this PEIS represent the full spectrum of alternatives between the decentralized and 

centralized alternatives. 

2 Certain naval shipyards and research sites are considered in the LLMW decentralized alternative. 
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CHAPTER4 

Affected Environment 

In this chapter, information is presented to characterize the peninent environmental conditions at the 
U.S. Depanment of Energy (DOE) sites potentially affected by implementation of the various waste 
management alternatives (see Chapter 3). This chapter covers 54 DOE waste management locations 
but focuses on the 17 major DOE sites where most waste is located and where most of the waste 
management actions will occur. Following a brief introduction, the chapter presents a discussion of 
the methodology and assumptions used to define and characterize the affected environment; this is 
follo\ved by summaries of the affected environment at the 17 major sites. The chapter concludes with 
short descriptions of the affected environment at the remaining DOE waste management locations. 
Additional information on the affected environment at the DOE sites is in the Waste Management 
Programmatic Environmental Impact Statement (WM PEIS) Technical Repon on Affected Environment 
(DOE, 1995). 

4.1 Introduction 

In accordance with the Council on Environmental Quality (CEQ) National Environmental Policy Act 

(NEPA) regulations, the affected environment is "interpreted comprehensively to include the natural and 

physical environment including interconnecting roadways and rail corridors among sites and the relationship 

of people with that environment" (40 CFR 1508.14) . The characterization of the affected environment 

establishes the baseline conditions from which the impacts of the various alternatives-including the No 

Action Alternative-can be assessed. Data and analyses are commensurate with the importance of the 

potential impact with less important information to the analysis summarized or referenced. 

4.2 Approach to Defining the Affected Environment 

DOE examines a range of broadly defined waste management alternatives potentially affecting many 

geographic locations throughout the country. The affected environment for the WM PEIS can also be 

considered to be the sum total of all the affected environments at the many DOE sites, plus the 

interconnecting roadway and rail corridors among sites. In the process of developing a workable definition 

of the affected environment that would facilitate subsequent impact analysis, two concepts were employed: 

the concept of "major" sites and the concept of the "region of influence" (ROI). 
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4.2.1 MAJOR SITES 

DOE has management or other contractual responsibility for various types of waste at a total of 120 sites 

throughout the country, representing some 3,713 square miles. These sites vary significantly in size and 

mission, and they generate and/or store various quantities and types of waste . Because of this, the total set 

of DOE sites was categorized into various sub-groups to facilitate analysis. 

The first step was to classify the sites into two groups based on common administrative and technical 

characteristics related to DOE' s waste management responsibilities and the quantities of waste in inventory. 

It was found that 54 sites generate or have in inventory identifiable quantities of radioactive or hazardous 

waste. These constitute the set of sites at which waste management activities would be conducted under the 

proposed action. The Waste Isolation Pilot Plant (WIPP), although not yet in operation, is included among 

these sites because it is planned to provide permanent disposal for transuranic waste (TRUW). These 54 sites 

are shown in Figure 4- 1. 

Of the 54 sites, there are 17 that contain the bulk of the five waste types, have the capability for future 

disposal of low-level mixed waste (LLMW) and low-level waste (LL W), or have existing or planned major 

waste management facilities . These 17 sites are the focus of this PEIS because they are candidates to receive 

wastes generated offsite, to host disposal facilities or manage high-level waste (HLW) . For purposes of 

analysis, these sites are referred to as "major" sites in the WM PEIS. The potential environmental impacts 

that could arise from treating, storing, and disposing of wastes at these sites are considered in detail in this 

WM PEIS. The 17 major sites are indicated in Table 4-1. The table also indicates the waste types managed 

at each site. Table 4-2 lists the quantities of waste materials to be managed at each site which are based on 

current inventories and projections of generation for the subsequent 20-year period except HLW, whose 

estimated canister generation numbers are based on · completing the treatment of the existing HL W 

inventory. Sources for waste volumes are addressed specifically in Section 5 .2 . 1, "Waste Loads. " 

4.2.2 REGIONS OF INFLUENCE 

The ROI concept was applied for each of the affected environment resource areas addressed in this PEIS. 

This concept is one way to define appropriate boundaries for the analysis of potential impacts and represents 

the physical area that is considered for purposes of analysis . The area encompassed by the ROI 
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Chapter4 Affected Environment 

varies by site according to the potentially affected environmental resource area. For example, the ROI for 

air quality extends a considerable distance from the site boundary, while the ROI for cultural resources 

consists primarily of the onsite area that might be disturbed by facility development of the proposed action. 

Table 4-1. Waste Management Sites 

Site State Symbol 
Major Waste Type Managed 

Site3 
LLMW LLW TRUW HLW HWb 

1. Ames Laborat.ory IA Ames ✓ ✓ 

2. Argonne National Laborat.ory-East IL ANL-E ✓ ✓ ✓ ✓ ✓ 

3. Battelle Columbus Laborat.ories OH BCL ✓ 

4. Bettis At.omic Power Laborat.ory PA Bettis ✓ ✓ 

5. Brookhaven National Laborat.ory NY BNL ✓ ✓ ✓ 

6. Chariest.on Naval Shipyard SC Chariest.on ✓ 

7. Colonie NY Colonie e 

8. Energy Technology Engineering 
CA ETEC ✓ ✓ 

Center 

9 . Fermi National Accelerat.or 
IL Fermi ✓ ✓ 

Laborat.ory 

10. Fernald Environmental Management 
OH FEMP ✓ ✓ ✓ 

Project 

11. General Atomics CA GA ✓ 

12. General Electric Vallecit.os Nuclear 
CA GE 

Center 
e 

13. Grand Junction Projects Office co GJPO ✓ 

14. Hanford Site WA Hanford ✓ ✓ ✓ ✓ ✓ ✓ 

Idaho National Engineering Laborat.ory ID INEL ✓ ✓ ✓ ✓ ✓ ✓ 

15 . Idaho National Engineering 
ID INEL Laborat.ory C C C C C 

16. Argonne National 
ID ANL-W 

Laborat.ory- West C C C 

17. Naval React.or Facility ID NRF C 

18. Kansas City Plant MO KCP ✓ ✓ ✓ 

Knolls At.omic Power Laborat.ory NY KAPL ✓ ✓ 

19. Knolls At.omic Power 
NY KAPL-K 

Laborat.ory (Kesselring) C C 

20. Knolls At.omic Power 
NY KAPL-N 

Laborat.ory (Niskayuna) 
C C 

21. Knolls At.omic Power 
CT KAPL-W 

Laborat.ory (Windsor) C C 
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Table 4-1. Waste Management Sites-Continued 

Site State Symbol Major Waste Type Managed 
Sitea LLMW LLW TRUW HLW HWb 

22. Laboratory for Energy-Related 
CA LEHR ✓ Health Research 

23. Lawrence Berkeley Laboratory CA LBL ✓ ✓ ✓ 

Lawrence Livermore National Laboratory CA LLNL ✓ ✓ ✓ ✓ ✓ 

24. Lawrence Livermore National 
CA LLNL Laboratory C C C C 

25. Sandia National Laboratory 
CA SNL-CA 

(California) 
C C 

26. Los Alamos National Laboratory NM LANL ✓ ✓ ✓ ✓ ✓ 

27. Mare Island Naval Shipyard CA Mare Is ✓ 

28. Middlesex Sampling Plant NJ Middlesex d 

29. Mound Plant OH Mound ✓ ✓ ✓ 

30. Nevada Test Site NV NTS ✓ ✓ ✓ ✓ 

31. Norfolk Naval Shipyard VA Norfolk ✓ 

Oak Ridge Reservation TN ORR ✓ ✓ ✓ ✓ ✓ 

32. K-25 Site TN K-25 C C C 

33. Oak Ridge Institute for Science 
TN GRISE 

and Education 
C 

34. Oak Ridge National Laboratory TN ORNL C C C C 

35 . Y-12 Plant TN Y-12 C C C 

36. Paducah Gaseous Diffusion Plant KY PGDP ✓ ✓ ✓ ✓ 

37. Palos Forest IL Palos e 

38. Pantex Plant TX Pantex ✓ ✓ ✓ ✓ 

39. Pearl Harbor Naval Shipyard HI PearlH ✓ 

40. Pinellas Plant PL Pinellas ✓ ✓ 

41. Portsmouth Gaseous Diffusion Plant OH PORTS ✓ ✓ ✓ 

42. Portsmouth Naval Shipyard ME Ports Nav ✓ 

43. Princeton Plasma Physics Laboratory NJ PPPL ✓ ✓ 

44. Puget Sound Naval Shipyard WA Puget So ✓ 

45. RMI Titanium Company OH RMI ✓ ✓ 

46. Rocky Plats Environmental co RPETS ✓ ✓ ✓ ✓ 
Technology Site 

Sandia National Laboratories NM SNL-NM ✓ ✓ ✓ ✓ ✓ 

47. Sandia National Laboratories 
NM SNL-NM 

(New Mexico) 
C C C C 
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Table 4-1. Waste Management Sites-Continued 

Major Waste Type Managed 
Site State Symbol 

Site3 HWb LLMW LLW TRUW HLW 

48 . Inhalation Toxicology 
NM ITRI 

Research Institute 
C C 

49. Savannah River Site SC SRS ✓ ✓ ✓ ✓ ✓ ✓ 

50. Stanford Linear Accelerator Center CA SLAC ✓ 

51. University of Missouri MO UofMO ✓ ✓ 

52. Waste Isolation Pilot Plant NM WIPP ✓ ✓ 

53 . Weldon Spring Site Remedial Action 
MO WSSR d 

Project 

54. West Valley Demonstration Project NY WVDP ✓ ✓ ✓ ✓ ✓ 

Total sites 17 37 27 17 4 11 

Notes : ✓ = the facility is included in the indicated group. A site is listed under a waste type if it currently manages or is expected to manage that 
type of waste in the future. Joint DOE/Navy Nuclear Propulsion Program sites are: Bettis, Charleston, KAPL-K, KAPL-N, KAPL-W, Mare Is , 
Norfolk, NRF, Pearl H, Ports Nav, and Puget So. Former FUSRAP sites are Colonie and Middlesex. 

8 "Major" sites are those that are the focus of the WM PEIS because they are candidates to receive wastes generated offsite, to host disposal 
(acilities (see Section 1.6 .1) or manage HLW. 

Sites analyzed in the WM PEIS are those sites that generated more than 90% of DOE's HW for the year 1992. Other sites also manage HW 
but were not evaluated. 
c For evaluating candidate sites for waste management facilities in this PEIS : ANL-W and NRF have been combined with INEL; ITRI has been 
combined with SNL-NM; K-25, ORISE, ORNL, and Y-12 have been combined under ORR; SNL-CA has been combined with LLNL; and 
KAPL-K; KAPL-N, and KAPL-W have been combined under KAPL. 
d The site is included in the table because it is listed in data sources for LLMW; however, no programmatic waste management decision is 
required for the site, and it is excluded from the WM PEIS alternatives and waste totals . 
e These sites are currently developing in the FFCAct site treatment plans, however, they do not report any LLMW in inventory or have projected 
generation rates . 

Site 
Major 
Sitesa 

Ames 

ANL-E ✓ 

BCL 

Benis 

BNL ✓ 

Charleston 
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Table 4-2. Quantities of Waste Material at Waste Management Sites 
(values in cubic meters except HL Win numbers of canisters) 

LLMW LLW TRUW HLW 

20-Year 20-Year 20-Year Total 
Inventory Projected Inventory Projected Inventory Projected 

Inventory 
Canisters 

Generation Generation Generation 
(Liquid) 

Projection 

0 .3 0.1 26 80 

110 8,300 880 5,800 15 1,280 

0 0.1 

33 15 0 12,000 

85 110 e e 

0.3 3.3 

HW 

20-Year 
Projected 

Generation 

b 

4,100 

b 

b 

b 

b 
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Site 

Colonie 

ETEC 

Fermi 

FEMP 

GA 

GE 

GJPO 

Hanford 

INEL 

INELC 

ANL-W" 

KCP 

KAPL 

KAPL-K 

KAPL-N 

KAPL-W 

LEHR 

LBL 

LLNL 

LLNLC 

SNL-CA' 

LANL 

Mare Is 

Middlesexd 

Mound 

NTS 

Norfolk 

ORR 

K-25c 

ORISEC 

ORNLC 

Y-12c 

PGDP 

Palos 

Pantex 

Pearl H 

Pinellas 

PORTS 

Ports Nav 

Table 4-2. Quantities of Waste Material at Waste Management Sites 
(values in cubic meters except HL Win numbers of canisters)-Continued 

LLMW LLW TRUW HLW 

Major 20-Year 20-Year 20-Year Total Sitesa Inventory Projected Inventory Projected Inventory Projected 
Inventory 

Canisters 
Generation Generation Generation 

(Liquid) 
Projection 

e e 

3.7 0.02 0 

45 1,400 

✓ 2,600 48 e e 

43 0.4 

e e 

0.6 0 .9 

✓ 3,100 33,000 0 88,000 13,000 13,000 260,000 15,000 

✓ 25,000 9,600 3,500 100,000 38,000 780 11,000 8,500 

(25,000) (9,600) (3,500) (100,000) (38,000) (780) (I 1,000) (8,500) 

(16) (24) 

0.8 3 20 

3.2 290 0 19,000 

(2) (140) (I 9,000) 

(!) (I 10) 

(46) 

3 .6 2 .8 

6 270 53 1,200 0.8 0.2 

✓ 230 4, 100 780 2,800 200 1,500 

(220) (4,000) (730) (2,500) (200) (1,500) 

(11) (100) (49) (280) 

✓ 670 2,100 150,000 8,300 2,500 

9.6 42 

(24,000) 

76 4 1,600 37,000 274 1,200 

✓ 0 .3 0. 1 e e 610 0 

0 6.0 

✓ 26,000 33,000 48,000 200,000 2,000 720 

(11 ,000) (16,000) (43,000) (20,000) 

(500) 

(3,000) (9,500) (4,800) (45,000) (2,000) (720) 

(12,000) (7,300) (130,000) 

✓ 600 0 5,300 45,000 14 0 

e e 

✓ 130 560 34,000 6, 100 

1.8 3.5 

0 .0 0 .0 16 1,300 
1 I 

✓ 7,500 25,000 1,500 96 ,000 

0.4 0 .8 

Chapter 4 

HW 

20-Year 
Projected 

Generation 

b 

b 

980 

b 

b 

b 

b 

6, 100 

3,900 

(3,900) 

b 

12,000 

b 

b 

b 

b 

b 

b 

13,000 

(13,000) 

b 

4,900 

b 

b 

b 

b 

b 

5,500 

b 

b 

569,000 

7,100 

b 

b 

10,000 

b 

b 

b 

b 

4-7 



Chapter 4 Affected Environment 

Site 

PPPL 

Puget So 

RMI 

RFETS 

SNL-NM 

SNL-
NM" 
ITRI" 

SRS 

SLAC 

UotMO 

WIPP 
WSSRd 

WVDP 

TOTAL 

Table 4-2. Quantities of Waste Material at Waste Management Sites 
(values in cubic meters except HL Win numbers of canisters)-Continued 

LLMW LLW TRUW HLW 

Major 20-Year 20-Year 20-Year Total 
Sitesa Inventory Projected Inventory Projected Inventory Projected Inventory 

Canisters 
Generation Generation Generation 

(Liquid) 
Projection 

0 0 .0016 2 220 

62 170 

22 7 2,500 48,000 

✓ 8,300 13,000 2,400 39,000 1,500 4,800 

✓ 69 33 680 1,800 I 0 

(66) (410) (820) 

(4) (33) (270) (1,000) 

✓ 6,600 13,000 11,000 500,000 5,400 12,000 130,000 4 ,572 

2,200 280 

0.4 1.7 0 2 

✓ e e 

(1,700) 

✓ 23 32 e e 0 .5 0 1,600 300 

82,100 144,000 114,000 1,360,000 69,200 37,700 399,000 28,372 

HW 

20-Year 
Projected 

Generation 

b 

b 

b 

b 

3,100 

(3,100) 

b 

5,500 

b 

b 

b 

b 

b 

69,000 

a "Major" sites are those that are the focu s of the WM PEIS because they are candidates to receive wastes generated offsite, to host di sposal 
facilities or manage HLW. 
b Sites analyzed in the WM PEIS are those sites that generated more than 90 % of DOE's HW for the year 1992. Other sites also manage HW, 
but were not evaluated . Volumes include only non-wastewater, which is the focus of this PEIS analysis. 
c For evaluating candidate sites for waste management facilities in this PEIS, ANL-W and NRF have been combined with INEL; ITRI has been 
combined with SNL-NM; K-25 , ORISE, ORNL, and Y-12 have been combined under ORR; SNL-CA has been combined with LLNL; and KAPL
K, KAPL-N, and KAPL-W have been combined under KAPL. 
d Site is listed in data sources for LLMW; however, requires no programmatic waste management decisions and is excluded from PEIS 
alternatives and waste total s. 
e No waste reported in data source for the WM PEIS . 

At each of the 17 major sites, a baseline condition for each environmental resource area was determined 

from existing data and from information provided in previous environmental studies, relevant laws and 

regulations, and other government reports and databases (see Section 4.3). Table 4-3 identifies the ROis 

for the various environmental resource areas, and Table 4-4 summarizes certain data related to the ROI 

features at both major sites and the 54 sites used in the waste management impact analyses . 
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Table 4-3. WM PEIS General Regions of Influence 

Environmental Feature WM PEIS Region of Influence (ROI) 

Human health 

Air quality 

Water resources 

Geology 

Soils 

Ecological resources 

Socioeconomic conditions 

Environmental justice 

Land use 

Infrastructure 

Transportation (national) 

Transportation (local) 

Cultural resources 

Includes the site and nearby offsite area (within 50 miles of the site 
boundary) where general and public radionuclide and radiation exposure is 
likely 

Includes the geographic region that could be affected by airborne emissions 
generated from site activities 

Includes surface water bodies and groundwater resources within the site's 
boundaries and adjacent surface water bodies and groundwater that could be 
affected by site activities 

Includes geologic resources within the DOE site and offsite areas where 
regional geology may influence onsite geologic processes 

Includes soils within the DOE site and offsite areas where soils may be 
affected by site activities 

Includes the site and adjacent resource areas where sensitive habitats or 
sensitive species could be affected by the proposed action 

Includes the site, counties that contain the site or part of the site , and counties 
in the area where 90 % site employees reside 

Includes the site, counties that contain the site or part of the site, and counties 
in the area where 90% site employees reside 

Includes the site and the area immediately adjacent to the site 

Includes the site and those offsite facilities that currently provide support to the 
site, such as water supply, nonradioactive waste treatment and disposal, and 
energy supply 

Includes the population and areas associated with the road and rail network 
that would be affected by shipping radiological and hazardous waste between 
the 54 sites that could be affected by implementing the waste management 
alternatives 

Includes the road and rail network connections to the site from the national 
road and rail networks 

Includes the area within the site boundary and those areas outside the site 
boundary that may be affected by the proposed action 
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Site 

1. Ames Laboratory 

2. Argonne National Laboratory-East 

3. Battelle Columbus Laboratories 

4. Bettis Atomic Power Laboratory 

5 . Brookhaven National Laboratory 

6. Charleston Naval Shipyard 

7. Colonie 

8. Energy Technology Engineering 
Center 

9. Fermi National Accelerator 
Laboratory 

10. Fernald Environmental 
Management Project 

11. General Atomics 

12. General Electric Vallecitos Nuclear 
Center 

13. Grand Junction Projects Office 

14 . Hanford Site 

Idaho National Engineering Laboratory 

15. Idaho National Engineering 
Laboratory 

16. Argonne National 
Laboratory-West 

17. Naval Reactor Facility 

Table 4-4. Summary Do.ta for Waste Management Sites 

Major MEI Dose8 Population 
Site Work 

Health Risk 
Socioeconomic Symbol 

Sites 
Acreage 

(mrem) 
Doseb 

Force 
ROI 

ROI Populationd 
{person-rem) Populationc 

Ames 15 - 600 536,800 

ANL-E ✓ 1,700 0.0085 17.0 4 ,455 7 ,939,785 6,568 ,800 

BCL 10 0.061 0.098 209 1,382,600 

Bettis 202 0.0013 6.2 2,400 2,320 ,300 

BNL ✓ 5 ,263 0 .11 2.7 3,557 10,453,402 2,609 ,202 

Charleston 1,200 - - -
Colonie 10 0 .05 4. 0 25 918,400 

ETEC 90 e 234 10,718 ,000 

Fermi 6,800 0.0094 0 .023 2,214 6,861 ,000 

FEMP ✓ 1,050 0.0021 1.30 1,939 2,764,589 1,313,000 

GA 160 - 300 6,243 ,600 

GE 1,594 - 225 971,000 

GJPO 56 0.001 1 0.0095 817 198 ,600 

Hanford ✓ 358 ,309 0.0037 0.60 14,394 377 ,645 409 ,200 

INEL 

IN EL ✓ 569,588 0.00 15 0.030 11,813 153,061 196,039 

ANL-W f f f f 

NRF f f f f 
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Site 

18 . Kansas City Plant 

Knolls Atomic Power Laboratory 

19. Knolls Atomic Power 
Laboratory (Kesselring) 

20. Knolls Atomic Power 
Laboratory (Niskayuna) 

21. Knolls Atomic Power 
Laboratory (Windsor) 

22. Laboratory for Energy-Related 
Health Research 

23 . Lawrence Berkeley Laboratory 

Lawrence Livermore National 
Laboratory 

24. Lawrence Livermore 
National Laboratory 

25. Sandia National Laboratory 
(California) 

26. Los Alamos National Laboratory 

27. Mare Island Naval Shipyard 

28. Middlesex Sampling Plant 

29 . Mound Plant 

30. Nevada Test Site 

31. Norfolk Naval Shipyard 

Table 4-4. Summary Data for Waste Management Sites-Continued 

Major MEI Dose8 Population 
Site Work Symbol 

Sites 
Acreage 

(mrem) 
Doseb 

Force (person-rem) 

KCP 141 - 5,426 

KAPL 

KAPL-K 3,900 0.0120 0.10 1,450 

KAPL-N 170 0.0007 0 .10 2,300 

KAPL-W 11 0.0024 0 .10 -

LEHR 1 0 .0032 0.680 22 

LBL 133 0.060 1.0 2,385 

LLNL 

LLNL ✓ 8,172 0 .690 1.70 8,713 

SNL-CA g g g 

LANL ✓ 27,520 7.90 1.40 6,199 

Mare Is 1,200 - -

Middlesex 10 0 .009 0 .0018 1 

Mound 306 0.286 2.60 2,160 

NTS ✓ 864,000 0.012 0.0290 7,086 

Norfolk 1,200 - 1,000 

Health Risk 
Socioeconomic 

ROI 
ROI Populationd Populationc 

1,729,835 1,100,000 

1,290,172 385,500 

707,900 

2,561,600 

1,778,800 

1,586,829 3,700,400 

6,324,234 2,934,064 

g 

151,408 159,152 

-

2,288,200 

3,032,983 1,191,500 

14,266 751,246 
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Site 

Oak Ridge Reservation 

32. K-25 Site 

33. Oak Ridge Institute for 
Science and Education 

34. Oak Ridge National 
Laboratory 

35 . Y-12 Plant 

36. Paducah Gaseous Diffusion Plant 

37. Palos Forest 

38 . Pantex Plant 

39 . Pearl Harbor Naval Shipyard 

40. Pinellas Plant 

41. Portsmouth Gaseous Diffusion 
Plant 

42. Portsmouth Naval Shipyard 

43 . Princeton Plasma Physics 
Laboratory 

44. Puget Sound Naval Shipyard 

45 . RMI Titanium Company 

46. Rocky Flats Environmental 
Technology Site 

Table 4-4. Summary Data for Waste Management Sites-Continued 

Major MEI Dosea Population 
Site Work 

Symbol 
Sites 

Acreage 
(mrem) 

Doseb 
Force 

(person-rem) 

ORR ✓ 35,000 1.400 43.0 21,544 

K-25 1,500 h h 

ORISE 340 h h 

ORNL 2,900 h h 

Y-12 811 h h 

PGDP ✓ 3,425 0.0045 0.017 1,740 

Palos 20 - 0 

Pantex ✓ 10,080 e 2,891 

PearlH 350 - 5,000 

Pinellas 99 0.0074 0 .19 1,688 

PORTS ✓ 4,003 0.260 3.0 2,386 

Ports Nav 278 - 5,000 

PPPL 72 0.017 854 

Puget So 1,340 - 10,200 

RMI 60 - 0 

RFETS ✓ 7,040 0.0002 0.140 7,365 

Health Risk 
Socioeconomic 

ROI 
ROI Populationd Populationc 

881,652 482,481 

h 

h 

h 

h 

500,502 151,526 

7,747,600 

265 ,185 194,123 

-

1,979,400 

639,602 204,136 

-
2,840,400 

-

986,200 

2,171,877 1,790,600 



... 
I ...... 
w 

Table 4-4. Summary Data for Waste Management Sites-Continued 

Major MEIDose8 Population 
Site Work 

Health Risk 
Socioeconomic Site Symbol 

Sites 
Acreage 

(mrem) 
Doseb 

Force 
ROI 

ROI Populationd 
(person-rem) Populationc 

Sandia National Laboratories SNL-NM 

47. Sandia National SNL-NM ✓ 2,820 0 .0034 0.020 8,596 610,714 722,138 
Laboratories (New Mexico) 

48 . Inhalation Toxicology ITRI 135 e 218 726,200 
Research Institute 

49. Savannah River Site SRS ✓ 198,000 0.140 6 .40 17,192 620,618 460,028 

50. Stanford Linear Accelerator SLAC 426 0.068 0.055 1,405 4,403,000 
Center 

51. University of Missouri UofMO 1 - - 293,900 

52. Waste Isolation Pilot Plant WIPP ✓ 10,245 - - 932 99,889 217,661 

53 . Weldon Spring Site Remedial WSSR 100 0.15 679 2,006,600 
Action Project 

54 . West Valley Demonstration WVDP ✓ 200 0.0003 0.011 643 1,698,391 1,052,766 
Project 

Total 2,132,056 171,209 

Noles: 
8 

Dose lo maximally exposed individual (MEI) from emissions of airborne radionuclides excluding Radon-220 which is not subjecl to National Emission Standards for Hazardous Air Pollutants 
b (NESHAP) limits . (DOE, 1994a). 

Collective dose to health risk ROI population. 
: The population within 80 km (50 miles) of a site (ROI) which is considered at risk for health impacts. 

The population of the site host county and nearby counties which supply more than 90 % of the site work force . 
e Exposure less than 0 .0001 mrem/year. 
f Data included in INEL. 
g Data included in LLNL. 
h Data included in ORR. 

" -" = Do not qualify under EPA regulations for MEI dose; therefore, population dose and helath risk ROI population estimates do not apply . 



Chapter 4 Affected Environment 

4.3 Affected Environment Resources Areas 

The environmental features that may be affected by waste management alternatives discussed in Chapter 3 

include human health as it is related to the level of radionuclide and radiation exposure; air quality and 

water resources; geology and soils; ecological resources; socioeconomic conditions and environmental 

justice; land use, infrastructure, and transportation; and cultural resources. The approach for characterizing 

the affected environment for these resource areas at all potentially affected sites is summarized below. The 

discussion also includes general or cumulative information for the affected environment that applies to all 

or some subset of the sites analyzed in this PEIS. The baseline year for the affected environment in this PEIS 

is the end of the 1992 calendar year with few exceptions, which are noted where applicable. For example, 

in some instances there have been significant changes since 1992 in 'Site Work Force' data - these changes 

have been incorporated. Wherever more current data have been recommended by the site(s) concerned, an 

evaluation of the analytical affects of the difference(s) has been made . If no substantive change would be 

affected, the data have not been changed. Additional information is contained in the WM PEIS Technical 

Report on Affected Environment (DOE, 1995). 

4.3.1 HUMAN HEALTH 

The release of any airborne radioactive substances from the site and the potential radioactive exposure to 

site workers and the general public is the focus of the human health affected environment. The assessment 

addresses the total effective dose equivalent (TEDE) above background radiation levels for site workers and 

for the actual or hypothetical maximally exposed individual (MEI) members of the general public. The MEI 

is an individual whose location and habits tend to maximize his or her radiation dose from a particular 

source, resulting in a dose higher than that received by the general population. The measure of biological 

damage to living cells caused by radiation in any form is the roentgen equivalent man (rem) or millirem 

(mrem) which is one-thousandth of a rem. 

All members of the public are exposed to a variety of radiation sources, both natural and manmade, called 

background radiation. The average background radiation level in the United States is estimated to be 360 

mrem per year. The natural sources include radon (55 % of the total radiation exposure), cosmic rays (8 % ), 

terrestrial (8%), and internal (11 %) . The manmade sources are x-rays (11 %), nuclear medicine (4%), 

consumer products (3 % ), and other sources (less than 1 % ). Natural background radiation is the largest 

contributor to the average effective dose equivalent to individuals and is the most variable. The total annual 

4-14 



Cl513187 . :/. "' , .. 130 1 
Affected Environment Chapter 4 

dose from background radiation can range from 100 mrem per year for people who live on sandy soil at sea 

level, to nearly 1,000 mrem per year for people who live in stone houses at high elevations (NCRP, 1987; 

NRC, 1?94). 

The TEDE is composed of the effects from external radiation pathways (such as from airborne particles) 

and internal radiation pathways (such as inhalation or ingestion of radioactive substances). In addition , 

radiation effects take into account proximity to radiation sources. Two such exposure pathways were used 

in determining human health impacts. The first considered airborne emissions from facility stacks, and 

included the effect of direct inhalation as well as the effect from deposition of radioactive material on edible 

plants, which are then eaten by humans or animals, and the effects from soil deposition. The second pathway 

considered the migration of material into the groundwater and the subsequent use of this water for drinking 

and crop irrigation. Information and data were collected to support the human health impacts for both 

exposure pathways. Data showing the extent of contamination, if any, of groundwater at the sites were 

collected from site environmental reports and reported in the water resources affected environment section. 

Exposure to individuals by airborne radioactive substances is the principal focus of the human health 

affected environment because it is readily measured, and its potential impact can be immediately 

determined. Information on potential exposures by ingestion as well as inhalation was obtained from 

environmental reports. 

The U.S . Environmental Protection Agency (EPA) regulations (40 CFR 61, Subpart H) set the National 

Emission Standards Hazardous Air Pollutants (NESHAP) for public exposure to airborne radioactive 

materials (other than radon), including emissions released by DOE sites. The nonradon limit to airborne 

exposure is 10 mrem per year. DOE has established a 100 mrem TEDE for annual exposure to members 

of the general public from all sources and through all pathways as part of DOE Order 5400 .5, "Radiation 

Protection of the Public and the Environment" (DOE, 1990). DOE radon emissions are regulated by 40 

CFR 61, Subparts Q and T. 

DOE issued a report summarizing the emission reports submitted by 38 DOE sites to EPA for calendar year 

(CY) 1992 (DOE, 1994a). All sites demonstrated compliance with the IO mrem per-year "effective dose 

equivalent" (EDE) standard of 40 CFR 61, Subpart H, including contributions from radon emissions 

regulated separately under subparts Q and T . More than 70% of the sites reported doses to the MEI that 

were less than 1 % of the standard. Los Alamos National Laboratory (LANL) reported the highest estimated 

dose , about 80 % of the standard. Doses received by the MEI from site emissions of radioactivity are 

included in Table 4-4. These values define the baseline for analyzing impacts of the proposed actions . 
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The total atmospheric release of radioactivity from radionuclides from the 38 DOE sites subject to the EPA 

reporting requirement was approximately 250,000 curies during 1992 (248,000 curies were emitted from 

the 17 major waste management sites analyzed in the WM PEIS). This was a 44% reduction from the 1991 

releases. The total collective dose to the population within 50 miles (80 km) of these DOE sites was obtained 
I 

by computing, through the use of an EPA-approved modeling code, the average dose for a given 

geographical sector and multiplying that dose by the number of persons living in that sector, and then 

summing over all sectors. The collective dose is expressed in person-rem, a quantity that may be used as 

a basis for estimating collective risk. The collective dose from all DOE operations during 1992 to the site 

ROI populations was about 95 person-rem. By comparison, collective dose estimates from natural 

background radiation to the same population were several orders of magnitude higher. For DOE sites, the 

MEI received a dose considerably less than 1 mrem per year, while the background radiation exposure was 

360 mrem per year for all members of the public anywhere (DOE, 1994a). 

4.3.2 AIR QUALITY 

Site ambient conditions are considered in order to characterize the affected environment in terms of air 

quality. Air quality elements include meteorology, background pollutant levels, and local air quality 

requirements. In support of the air quality impact assessment modeling, affected environment data were 

obtained to establish background concentrations and local meteorological conditions. In addition to the air 

quality impact assessment, these data were used to support the emissions deposition modeling for health risk 

studies and studies to determine the toxicity to terrestrial wildlife from airborne releases. 

The affected environment was characterized in terms of EPA primary and secondary ambient air quality 

standards for criteria air pollutants and standards established by each State. The criteria air pollutants are 

carbon monoxide, sulfur dioxide, particulate matter (particles with a diameter less than or equal to l 0 

micrometers), ozone, nitrogen dioxide, and lead. In addition to the criteria air pollutants, limits established 

by EPA in the NESHAPs were also considered. These hazardous pollutants include radionuclide and toxic 

materials that may be associated with DOE operations; however, no limits were exceeded at any of the 

major DOE sites. Applicability of EPA regulations for the prevention of significant deterioration (PSD) 

were also considered. Some DOE sites in PSD areas have obtained PSD permits. 

The ROI for air quality is described in Table 4-3. The size of the ROI considered for each major site 

depends on the size of the site, local meteorology and terrain conditions, and the location of offsite 
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monitoring stations. In accordance with EPA-recommended modeling techniques (EPA, 1986), the ROI 

should include a circular area with a radius of at least 6.2 miles . In this analysis , the minimum ROI was 

extended to a radius of 10 miles. For some large sites, a radius of as much as 50 miles was considered, to 

encompass all onsite areas and at least one offsite monitoring station. 

Table 4- 5 presents the criteria air pollutant attainment status within air quality regions where major sites 

are located. In general, the region is in attainment for a particular criteria pollutant if monitored ambient 

levels are below the National Ambient Air Quality Standards (NAAQS) for that pollutant. The region is a 

nonattainment area for a particular criteria air pollutant if ambient levels are at or exceed the NAAQS fo r 

that pollutant. The fact that criteria air pollutant standards are exceeded in the region of many DOE sites 

is not presumed to be directly attributable to DOE activities, but represents a condition that exists in the area 

as a whole. As indicated in Table 4- 5, pollutants of particular concern include carbon monoxide, ozone, 

and particulate matter. New projects, including DOE facilities, must conform with State Implementation 

Plans. These State plans describe the procedures to attain and maintain compliance with EPA criteria air 

pollutant levels . 

4.3.3 WATER RESOURCES 

Surface and groundwater affected by or used in conjunction with site activities define the affected 

environment in terms of water resources. Water resource elements include surface water bodies and their 

watersheds, groundwater resources, aquifers, stormwater and drainage, floodplains, and potable drinking 

water sources. Sole source aquifers and federal wild and scenic rivers are identified when near a DOE site . 

In support of the water resources impact assessment, data were obtained to establish baseline water usage, 

including use of municipal water, surface water and groundwater, as appropriate . Major stream flows were 

identified where they were used as a water source or received effluent discharge from the site. The site 

National Pollutant Discharge Elimination System (NPDES) permits, where applicable, were briefly 

described and the status of compliance with permit limits was summarized. Significant known surface water, 

sediment, and groundwater contamination was also described . 
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Table 4-5. Criteria Pollutant Attainment Status at the 17 Major Sites 

NAAQS Attainment Status 
Site State 

co N02 03 Pb PM10 SO2 

ANL-E IL A A S-17 A MOD A 

BNL NY A A S-17 A A A 

FEMP OH A A MOD A A A 

Hanford WA A A A A A A 

INEL ID A A A A A A 

LANL NM A A A A A A 

LLNL CA MOD-1 A MOD A A A 

NTS NV MOD-2 A A A MOD A 

ORR TN A A A A A A 

PGDP KY A A MAR A A A 

PORTS OH A A A A A A 

Pantex TX A A A A A A 

RFETS co MOD-2 A TRANS A MOD A 

SNL-NM NM MOD-1 A A A A A 

SRS SC A A A A A A 

WIPP NM A A A A A A 

WVDP NY A A A A A A 

Notes: CO = carbon monoxide; N02 = nitrogen dioxide; 0 3 = ozone; Pb= lead; PM 10 = particulate matter s lO micrometers; 
S02 = sulfur dioxide; A= Attainment, Nonattainment codes: S-17 = Severe-17; MOD-2 = Moderate-2 ; MOD-1 = Moderate-1 ; 
MOD = Moderate; MAR = Marginal; TRANS = Transitional . 

Contamination of surface water, stream sediment, and groundwater has occurred to varying degrees at most 

of the DOE sites; however, contamination is usually limited to onsite areas. Most contamination is related 

to past practices that have been discontinued. The type of contamination varies by site, depending on the 

activities that occurred. The following is a partial summary of the known water resource contamination: 

Known surface water contaminants include: 

• Cesium at NTS and ORR 

• Plutonium at LANL, NTS, and ORR 
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• Strontium at the Hanford Site, LANL, ORR, and WVDP 

• Tritium at the Hanford Site, NTS, ORR, and SRS 

• Uranium at FEMP, the Hanford Site, and ORR 

Known sediment contaminants include: 

• Cesium at the Hanford Site, ORR, and SRS 

• Mercury at ORR 

• Plutonium at LANL and SRS 

• Uranium at Paducah, FEMP, and Portsmouth 

Known groundwater contaminants include: 

• Cesium at the Hanford Site and SRS 

• Plutonium at the Hanford Site, NTS, and RFETS 

• Strontium at BNL, the Hanford Site, INEL, ORR, and SRS 

• Technetium at the Hanford Site and Paducah 

• Tritium at the Hanford Site, INEL, LBL, LLNL, ORR, and SRS 

• Uranium at ETEC, FEMP, RFETS, and SRS 

• Solvents at BNL, the Hanford Site, INEL, LBL, LLNL, ORR, Paducah, Portsmouth, RFETS, and SRS 

4.3.4 GEOWGY AND SOILS 

Elements of geology include topography, geologic formations , volcanic hazards, seismicity, mineral 

deposits, and faults. Soil elements include type, permeability, porosity, susceptibility to subsidence, and 

erodibil ity . A review of the geology and soils affected environment for the 17 major sites indicated that 

there were no geologic and soil programmatic issues directly related to the alternatives being considered. 

The primary focus of the baseline assessment, therefore, was limited to two areas: (1) the identification of 

the seismic risk, and (2) the identification of soil characteristics and associated contamination that could 

affect the health-risk pathway relating to ingestion. The seismic risk at each site was incorporated in the 

accident studies, and the results are taken into account in the relevant waste chapters. 
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Most of the DOE sites are in stable geologic areas. The greatest seismic risks are believed to be at LBL, 
I 

LLNL-Livermore, LLNL-Site 300, and Paducah. No DOE site is in an area of known substantial volcanic 

hazards. Subsidence (soil instability) is generally not a problem at the DOE sites, although slope failures 

may occur in association with seismic events. 

For most DOE sites, the site's topography is such that sufficient buildable area exists without limiting 

construction and operation of new facilities or waste disposal sites. Most DOE sites have soils that are 

adequate for normal bearing loads encountered with limited height facilities; these soils are not prone to 

liquefaction or excessive erosion. In general, no unique deposits of minerals have been identified or are 

anticipated at any DOE site; sand and gravel deposits occur at some sites . The Acquired Lands Act of 1947 

prohibits mineral exploration and development at DOE sites, and most lands under DOE control have been 

closed to mineral exploration. 

Varying degrees of soil contamination occur at many DOE sites . Most soil contamination is related to 

accidental spills or past practices that have been discontinued , and contamination is usually confined to 

onsite areas. The type of contamination varies by site and depends on the activities that occurred and the 

materials handled. Contaminants include radionuclides, organic compounds, and metals. Examples of 

known soil contamination include: 

• Cesium contamination at the Hanford Site, and ORR 

• Plutonium contamination at the Hanford Site, NTS, INEL, and RFETS 

• Strontium contamination at the Hanford Site 

• U~anium contamination at FEMP, NTS, Paducah, the Pantex Plant, and Portsmouth 

• Solvent (organic) contamination at LBL, LLNL, the Pantex Plant, and SRS 

4.3.5 ECOWGICAL RESOURCES 

Ecological conditions are considered in order to characterize the affected environment in terms of ecological 

resources. Ecological elements include the terrestrial communities (including recreational wildlife and 

significant forestry), aquatic communities (including recreational fishing), wetlands, threatened and 

endangered species, and biodiversity. In support of the ecological impact assessment, affected environment 

data were obtained to determine the Federal and State threatened and endangered (sensitive) species. 
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Many sites, particularly the larger sites such as the Hanford Site and SRS, support diverse communities of 

plants and animals. Some sites, such as RFETS, support habitats that are biologically more diverse than the 

surrounding landscape because they have remained protected from grazing, farming, and development. 

Construction site clearing, excavation, and access road building for new waste treatment, storage, and 

disposal facilities may disturb or remove portions of the natural habitats currently supported at the sites, 

depending on where the new facilities are located. Table 4-6 provides the significant ecological features and 

the threatened and endangered species that have been identified at the major DOE waste generation and 

storage sites . 

4.3.6 SOCIOECONOMIC CONDITIONS 

Socioeconomic elements include population size, historic population growth rates , demographics (age, sex, 

and race), site employee residence patterns, historic and current employment, unemployment, and income 

and earnings by industry. The WM PEIS uses these data for two separate purposes. The first is to 

characterize the affected environment, and the second is to provide baseline data as input to the impacts 

analysis'. The characterization variables includes historic and projected employment, income, and total 

earnings to labor. The historic data includes values for 1970 to 1990 in five-year increments . The 

projections include values for 1995, 2000, 2005 , 2010, 2020, 2030, and 2040. Characterization variables 

also include wages by Standard Industrial Classification code for 1990 and unemployment rates for 1990 

and 1991. The variables that are used as baseline data to calculate impacts include employment, pet capita 

income, and population for 1990. Per capita income is multiplied by population to calculate total personal 

income. Employment and personal income are used as baseline variables from which percent changes due 

to waste management activities are calculated. Regional industry multipliers (the change in the economy in 

response to a change in expenditure) were determined for regions including the major sites. In support of 

the social impact analysis, data were obtained to establish employee residence patterns, housing and 

demographic characteristics. 
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Table 4-6. Sites With Federal and State Threatened and Endangered Species 

Site Federal and State Threatened and Endangered Speciesa 

ANL-E Species potentially occurring- I Federal Endangered (mammal) 

BNL Species occurring-I State Endangered (amphibian) 

FEMP Species occurring or potentially occurring- I Federal Endangered (1 mammal), 1 State 
Threatened (1 crustacean) 

Hanford Species occurring-I Federal Endangered (bird), 2 Federal Threatened (2 birds), 7 State 
Endangered (4 birds, 2 plants, and 1 mammal) , 4 State Threatened (2 birds, 2 plants) 

INEL Species occurring-I Federal Endangered (bird), 1 Federal Threatened (bird), 2 State 
Endangered (2 birds) 

LLNL Species potentially occurring-2 Federal Endangered (1 mammal, 1 plant), 1 Federal Threatened 
(bird) , 2 State Endangered (1 bird, 1 plant), 2 State Threatened (1 reptile, 1 mammal) 

LANL Species occurring-I Federal Endangered (bird), 1 Federal Threatened (bird), 4 State 
Endangered (1 plant, 2 birds, 1 amphibian) 

NTS Species occurring-I Federal Endangered (bird) , 1 Federal Threatened (reptile), 1 State 
Endangered (bird) , 1 critically endangered (State) plant 

ORR Species occurring-I Federal Endangered (bird), 4 State Endangered (3 birds , 1 plant), 7 State 
Threatened (5 birds, 2 plants) 

PGDP Species occurring or potentially occurring in the vicinity- 7 Federal Endangered (1 bird, 5 
mollusks , 1 mammal) , 2 Federal Threatened (1 bird, 1 mammal) , 9 State Endangered (3 birds , 1 
fish, 1 mammal, 4 mollusks), 3 State Threatened (2 plants , 1 reptile) 

Pantex Species occurring or potentially occurring in the vicinity- 3 Federal Endangered (3 birds), 2 
Federal Threatened (2 birds), 5 State Endangered (4 birds, 1 reptile) , 3 State Threatened (2 
birds , 1 reptile) 

PORTS Species occurring in the vicinity-I Federal Endangered (mammal) , 4 State Endangered (1 
mammal, 2 mollusks, 1 plant), 5 State Threatened (1 fish , 4 mullosks) 

RFETS Species potentially occurring-5 Federal Endangered (4 birds , 1 mammal), 3 Federal Threatened 
(1 bird, 1 insect, 1 plant) , 5 State Endangered (4 birds, 1 mammal), 1 State Threatened (bird) 

SNL-NM Species potentially occurring- I Federal Endangered (bird), 8 State Endangered (5 birds, 3 
plants) 

SRS Species potentially occurring-7 Federal Endangered (5 birds, 1 fish , 1 plant), 1 Federal 
Threatened (1 reptile) , 7 State Endangered (5 birds, 1 fish, 1 mammal) , 1 State Threatened 
(bird) 

WIPP Species potentially occurring-2 Federal Endangered (1 bird, 1 fish), 2 Federal Threatened (1 
bird, 1 fish), 15 State Endangered ( 4 birds, 9 fish , 2 reptiles), 1 State Threatened (reptile) 

WVDP Species potentially occurring- I Federal Endangered (mammal, 4 State Endangered (1 bird, 1 
mammal, 1 plant, 1 reptile), 4 State Threatened (2 birds, 1 plant, 1 reptile) 

a This list covers species that are known to occur or may occur on the site or in the vicinity . Listings of common and scientific 
names are provided in the WM PEIS Technical Report on Affected Environment (DOE, 1995). 

Historic employment growth rates and projections for employment, income, and earnings are reported, as 

well as growth rates between 1995 and 2040. The housing data considered are occupancy and vacancy rates, 

and number of housing units. Baseline socioeconomic data were obtained from the U.S. Department of 
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Commerce (DOC), Bureau of the Economics Analysis (BEA), and the Bureau of the Census (DOC, 1991a; 

DOC, 1991b; DOC, 1991c; DOC, 1992) . 

As noted in Table 4-3, the ROI for socioeconomics is the site host county and nearby counties from which 

at least 90% of the site workforce is currently obtained and adjacent counties by exception. This definition 

usually included all contiguous counties. In addition, baseline data were collected for the national ROI , 

which consists of all 50 States. The national ROI was developed to provide a baseline to gauge the changes 

of these variables . 

The composite ROI for the 54 sites includes 207 counties. The total DOE and contractor workforce for the 

54 sites (excluding the six navy shipyards) in 1992 was 150,000, and the total ROI population for these 54 

sites in 1990 was greater than 80 million. The noted workforce represents less than 1 % of the national 

workforce. When examined on an individual county basis , within the ROI's, DOE and contractor 

employment was in all cases less than 9 .5 % of the total county employment. 

Between 1970 and 1990, the national employment increased 53 % , compared to an average of 72 % for the 

ROis associated with the 54 sites that could be affected by the waste management alternatives. Thus, the 

counties in these ROis have experienced growth that is more rapid than the national average . 

4.3. 7 ENVIRONMENTAL JUSTICE 

Executive Order 12898, titled Federal Actions to Address Environmental Justice in Minority Populations 

and Low-Income Populations (FR 1994), directs Federal agencies to incorporate environmental justice as 

part of their missions. As such , Federal agencies are specifically directed to identify and address as 

appropriate disproportionately high and adverse human health or environmental effects of their programs, 

policies, and activities on minority populations and low-income populations . The approach used to address 

the potential for these impacts in the WM PEIS first identified and mapped minority and low-income 

populations at the DOE sites then determined where and under what circumstances waste management 

impacts might be disproportionately high and adverse . 

For each of the 17 major waste management sites, demographic maps were prepared using 1990 census data 

available from the U.S. Bureau of the Census. Appendix C provides the details of the data definitions and 

methods used to develop the maps of community characteristics shown in Appendix I. Figures I-1 through 
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1-17 and Figures 1-18 through 1-34 illustrate census tract distributions for minority populations and low

income populations respectively for areas surrounding the 17 DOE sites being considered for the 

management of the five waste types. These maps are based on an analysis of 1990 United States Bureau of 

the Census Tiger Line files, which contain political boundaries and geographical features, and Summary 

Tape Files 3A (as processed by the EPA), which contain demographic information (DOC, 1991a; DOC, 

1991b; DOC, 1991c). Data were resolved to the census tract group level. A census tract is an area defined 

for the purpose of monitoring census data that is usually comprised of between 2,500 and 8,000 persons. 

A minority population is a group of people and/or community experiencing common conditions of exposure 

or impact that consists of persons classified by the U.S. Bureau of the Census as Negro/Black/ African

American, Hispanic, Asian and Pacific Islander, American Indian, Eskimo, Aleut, or other nonwhite, based 

on self-classification by the people according to the race with which they most closely identify. For the 

purposes of this analysis, a minority populations was defined as any census tract within the 50-mile zone 

of impact where minority individuals comprise 50% or more of the population. A low-income population 

was defined as a census tract with a median income to a family of four equal to or below the national 

poverty level of $12,674. Census tracts were included in the analysis if 50 % of the area of the tract fell 

within the 80-kilometer (50-rnile) radius. Native American tribal lands within 50 miles of each site were also 

identified and mapped and are included in Appendix I, where applicable, with the minority distribution 

maps 1-1 through 1-17. The site fact sheet sections on environmental justice in this chapter refer to the 

Appendix I maps for the details of minority and low-income population distribution at the sites. 

4.3.8 LAND USE 

Land use elements include the land uses on and contiguous to the sites, the physical characteristics that 

influence current or proposed uses, local urban and rural population density, pertinent state, county, and 

municipal land use plans and regulations, land ownership and land availability, and the aesthetic 

characteristics of the site and its surrounding areas. In support of the land use impact assessment, 

information on total site acreage, land utilized for existing structures, land suitable for waste management 

operations (excluding land set aside for sensitive species, wetlands, floodplains, or land with other 

limitations or designated uses), land designated for future waste management operations, and site 

development plans were obtained. 

The land use baseline for each site was defined by using U.S. Geological Survey maps, and DOE 

environmental reports and development plans. 
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In 1993 the Federal Government owned or controlled more than I million square miles in the United States. 

For the same year, DOE owned or controlled 3,700 square miles . Within the 3,700 square miles are 14,700 

buildings with more than 120,000,000 square feet of space (DOE, 1994c). Within the DOE-controlled land, 

an estimated tens of thousands of acres of land are contaminated (DOE, 1993), creating a significant land 

use constraint. 

Land use constraints vary considerably at the 54 sites that could be affected by implementing the waste 

management alternatives. Site-specific evaluations would have to be made considering open land remaining, 

adjacent land uses, ecological factors, surveys for cultural resources, floodplains , topography and other 

geologic features , and wetlands before implementing the proposed alternatives. 

Table 4-7. Environmental Justice Factors 

Percent 
Percent Recognized 

Percent Percent Below 
Site 

Minorities 
Native Native American 

Hispanic Poverty Level 
Americans Groups 

ANL-E 31.5 0.2 None 12.1 9.3 

BNL 11.6 0.2 None 6.3 2.9 

FEMP 16.2 0.1 None 0.6 9.2 

Hanford 20.1 2.5 Yes 19.4 13.9 

INEL 6.9 2.5 Yes 5.5 10.4 

LLNL 31.1 0.8 None 15.9 8.4 

LANL 20.23 5.4 Yes 50.1 12.1 

NTS 18.5 0.9 Yes 11.1 7.5 

ORR 8.35 0.25 None 0.6 10.6 

PGDP 6.4 0.2 None 0.4 12.4 

Pantex 15.4 0.7 None 13 .3 12.1 

PORTS 4.32 0.34 None 0.4 19.9 

RFETS 13 .8 0.8 Yes 12.5 7.2 

SNL-NM 23.82 5.85 Yes 38.9 11.9 

SRS 36.7 0.2 Yes 1.3 13.8 

WIPP 18.68 1.83 Yes 32.1 16.9 

WVDP 13.3 0.7 Yes 2.2 9.4 

Table 4-8 presents the total acreage at each site and the estimated acreage available for the 17 major sites. 

For analytical purposes these data were obtained by subtracting the land currently used and the land 

unavailable from the total acreage . Established buffer zones, untenable terrain (e.g. , wetlands, canyons), 
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and land committed to planned projects are examples of land unavailable. These exceptions are noted in 

further detail on a site-specific basis in Section 4.4. The purpose of this calculation is to illustrate ample 

availability; the figures shown are believed to be accurate within 10 % . Specific site selection for facilities 

proposed by this PEIS would be addressed by project-level EISs prepared for the sites concerned. 

Table 4-8. Land Available for Facilities at the 17 Major Waste Management Sites 

Site Total Acreage 
Available Acres for 

Wast Management Facilities 

ANL-E 1,700a 1,190a 

BNL 5,263 3,608 

FEMP 1,050 275 

Hanford 358 ,309 14,496 

INEL 569,588 102,400 

LLNL 8,172 7,849 

LANL 27 ,520 16,187 

NTS 
·, 

864,000 640,000 

ORR 35,000 5,629 

PGDP 3,425 2,675 

Pantex 10,080 7,713 

PORTS 4,003 3,203 

RFETS 7,040 5,753 

SNL-NM 2,820 206 

SRS 198 ,000 145,400 

WIPP 10,245 10,210 

WVDP 200 
I 

165 

a Data shown was what was available at the time of computations . The Chicago Operations Office has since reported that less acres 
are available for waste management facilities and that much of the operations will be performed in existing facilities which will be 
converted to the required technologies. 

4.3.9 INFRASTRUCTURE 

Infrastructure elements include the local potable water supply, the site wastewater treatment system, the 

solid waste (nonradiological and hazardous) onsite and offsite treatment and disposal systems, and onsite 

and off~ite electrical power systems. In support of the infrastructure impact analysis, data were obtained to 

establish baseline capacities for the site potable and process water supply, process and sanitary wastewater 
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treatment, and electrical power. The site hazardous and toxic waste treatment and disposal systems 

(nonradiological) are covered as part of the hazardous waste alternatives analyses . 

In general , water and wastewater treatment systems are located onsite. Potable water is supplied from deep 

wells or from surface water systems, which frequently require some type of chemical treatment. A few sites 

dispose some sewage in a municipal system. However, most DOE sites have their own disposal facilities. 

Many of the onsite landfills for the DOE sites have closed , and the sites have contracts with public or 

private landfills. In many cases, offsite electrical power companies are connected to onsite substations. For 

example, the Hanford Site is supplied by the Bonneville Power Administration. Some sites have limited 

onsite electrical power generation capability; however, the equipment is usually used only for backup or 

in emergency situations. 

All hazardous and toxic waste (nonradioactive) must be disposed at an approved offsite facility. Many sites 

operated onsite hazardous landfills in the past. The current DOE practice is to temporarily store hazardous 

and toxic wastes at approved facilities until the waste is transported offsite to RCRA-licensed treatment, 

storage, and disposal facilities. 

Table 4-9 lists infrastructure features at the 17 major sites that have potential limitations on increased usage 

related to implementing the waste management alternatives . These values are compared in the impacts 

analyses to the requirements resulting from the implementation of the proposed alternatives . 

4.3.10 TRANSPORTATION 

National Transportation 

Transportation elements include the number of rail and truck shipments to and from DOE sites and the local 

transportation network in the vicinity of the individual sites. In support of the impact analysis, data on 

DOE's current rail and truck shipment traft:ic were obtained. 

In addition, the national transportation environment was established in terms of the applicable government 

regulations and DOE policy related to transporting radiological and other hazardous material , general risk 

criteria, and the methodology for determining national transportation routes. The current DOE traffic 

volumes and associated accidents, packaging of materials, and emergency response preparedness are also 

presented. Air and barge transport are not considered in this PEIS. 
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Table 4-9. Infrastructure Use and Capacities 

Water Wastewater Power 

Site Total Capacity 
Total Current 

Total Capacity 
Total Current 

Total Capacity Peak Load 
Use Use 

(mgd) 
(mgd) 

(mgd) 
(mgd) 

(MW) (MW) 

ANL-E 1.8 0.645 1.8 1.08 * 23 

BNL 6 4.5 2.3 1.0 47 35 

FEMP 1.6 0.4 2.27 2. 18 33 30 

Hanford 79 .06 9 .51 0.2 0.158 351.74 550 
MVA 

INEL 30.96 5.242 1.0 0.254 55 41.8 
MVA 

LLNL 2.52 0.717 1.68 0.4 100 61 
MVA 

LANL 10 4.1 1 * 120 68 

NTS 2.78 1.36 0.338 0.14 45 30 

ORR 40.2 18.3 0.92 0.64 660 116 

PGDP 30 15 1.75 0.4 3,040 1,564 

Pant.ex 1.5 0.5 0.545 0.275 1,523 12.6 

PORTS 37 14 1.2 0.35 1,929 1,537 

RFETS 1.0 0.272 0.5 0.15 34.5 18.3 

SNL-NM 4.03 1.0 * 0.548 50 34.5 

SRS 5.0 1.6 0.75 0.5 * 130 

WIPP 8.64 0.014 0.0185 0.012 9,375 4,579 
kVA kVA 

WVDP 0.11 0.o7 0.o7 0.o7 6.5 2.9 

Note: mgd = million gallons per day; MW = megawatts ; MV A = megavoltampere; kV A = kilovoltampere; • = Value unknown. 

Shipping radiological and other hazardous material from DOE sites to interstate highways or a rail terminus 

is described for each site in WM PEIS Technical Report on Affected Environment (DOE, 1995). Additional 

detail on transportation risk is discussed in Appendix E. 

Federal regulations have been established to ensure that shipping radioactive and other hazardous materials 

is accomplished safely with minimum risk to transportation workers and the public. These regulations cover 

the packaging, handling, and transporting of radioactive and hazardous material. DOE has adopted these 

regulations as part of DOE Order 1450. lC. The Nuclear Regulatory Commission (NRC) has concluded that 

at least half of the radiation exposure resulting from shipments of radiological materials would be received 

by transportation workers, but the doses would be below allowable limits (NRC, 1977). The NRC also 

concluded that exposure from accidents was about 10 times less significant than the normal operational 

exposure (as determined by a statistical prediction of the number of latent cancer fatalities). 
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All transportation routes used for shipping radiological and other hazardous material have been derived 

from the highway program model (ORNL 1993a) and the interline model (ORNL, 1993b), which consider 

population densities along the routes. These models choose transportation routes between shipping-receiving 

combinations in accordance with U.S. Department of Transportation (DOT) routing constraints for 

transporting radiological and other hazardous materials, with maximum use of interstate highways and rail 

lines and minimum travel time and distance. Population density distributions were calculated along the 

routes used in this PEIS to compute health risk consequences. 

Data for DOE radiological and hazardous materials shipments were obtained from the DOE Shipment 

Mobility/Accountability Collection (SMAC) information system (DOE, 1994b). These data represent most, 

but not all, of the DOE transportation activities related to the shipment of radioactive waste material. 

On the: national level , about 100 million packages, classified as hazardous materials (flammables, 

explosives, poisons, and radioactive material) , are shipped each year (NRC, 1977). A more recent 

radioactive materials transport study stated that, excluding DOE shipments, approximately 2 million 

shipments of radioactive materials consisting of 2. 79 million packages are made each year (SNL, 1985). 

For FY 1993, radioactive and other hazardous material shipments accounted for 4.5 % (27,698) of all DOE 

shipments and 32.6 % of the tonnage. Of these shipments, 33.3 % (9,231) contained radioactive material, 

and 13.3 % (3,695) contained a combination of radioactive and other hazardous material. 

For more than 40 years, radioactive materials have been shipped in the United States with no loss of life. 

Information about accidents involving radioactive materials has been collected over a 23-year period 

through September 1993 (SNL, 1993). During that period, 349 air, highway, and rail transportation 

accidents occurred. Of these accidents, 307 were highway, 20 were rail-related, and the remaining 22 were 

air-related. Shipping quantities or types of radioactive materials that could have serious consequences if 

released are packaged to withstand hypothetical accident conditions. Accidents involving these packages 

have resulted in no release of radioactive materials . 

Because health and safety consequences may possibly result from an accident involving radioactive or other 

hazardous material, DOE has allocated resources and has established training on emergency response under 

the overall Federal Emergency Response Program to mitigate the effects of such an accident. Under this 

program, DOE was directed by Congress in Section 180(C) of the Nuclear Waste Policy Act (42USC 10101-

10270) to provide assistance and funds to States training public safety officials of local governments. The 
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Federal Emergency Management Agency (FEMA) coordinates peacetime radiological accident response (as 

directed in the FEMA regulation 44 CFR 351) . 

The ROI for transportation is the ROI for the national transportation environment which is the population 

and areas associated with the road and rail network that would be affected by shipping radiological and 

hazardous material between the 54 sites that could be affected by implementing the waste management 

alterna:tives discussed in Chapter 3. 

Tables 4- 10 and 4-11 provide the number of current rail and truck shipments to and from the major DOE 

sites based on the 1993 Shipment Mobility/ Accountability Collection (SMAC) and the Waste Manifest 

System FY 1993 (DOE, 1994b). This database includes all radioactive material shipments not just waste 

shipments. 

Local Transportation 

All major sites analyzed in the WM PEIS have local road and in some cases rail connections to the site. 

Details of these road and rail, connections are described in the WM PEIS Technical Report on Affected 

Environment (DOE, 1995). 

4.3.11 CULTURAL RESOURCES 

Cultural resource elements include the archaeological and architectural remains and evidence of past and 

present human behavior. The status of surveys and known cultural resources were compiled in support of 

the cultural resources impact assessment. 

Archaeological remains include both prehistoric and historic archaeological sites. Prehistoric remains are 

the fossil evidence of previous geological periods. The historic archaeological resources are the remains that 

date from the pre-history period and include standing structures, buildings, objects, and traditional cultural 

properties, such as areas associated with Native American culture. Important historic architectural properties 

are defined as those places with sufficient integrity that are either listed on, or may be eligible for inclusion 

on, the National Register of Historic Places (NRHP). 
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Table 4-10. DOE Truck Shipments To or From Major Waste Generating and Storage Sites 
During Fiscal Year 1993 

Incoming 

Site Radioactive a Other Hazardous 

Shipments Wt (lbs)b Shipments Wt (lbsl 

ANL-E 15 244,013 0 0 

BNL 3 1,860 0 0 

ETEC 1 150 0 0 

FEMP 1 5,787 3 20,000 

Hanford 113 3,063,760 0 0 

INEL 22 317,828 2 646 

KAPL-K 24 388,347 0 0 

LBL 1 4,820 0 0 

LLNL 9 6,872 8 7,544 

LANL 18 20,491 8 43 ,759 

Middlesex 0 0 0 0 

NTS 449 16,518,680 2 886 

ORR 197 387,269 49 1,216,790 

PGDP 895 22,621,065 16 284,341 

Pantex 72 971,011 9 1,627 

PORTS 107 3,831,089 24 199,232 

RFETS 4 5,418 2 641 

SNL-NM 5 25,470 2 4,794 

SRS 39 676,679 0 0 

WIPPC 0 0 0 0 

WVDP 0 0 0 0 

Total 1,975 49,090,609 125 1,780,260 

: Includes all types of radioactive materials and radioactive waste . 
Weight includes shipping containers . 

c Site not reporting to SMAC in FY 93 . 

Outgoing 

Radioactivea Other Hazardous 

Shipments Wt (lbs)b Shipments Wt (lbs)b 

93 1,089,798 2 646 

5 95,560 0 0 

25 981 ,643 0 0 

445 16,454,993 3 96,068 

18 358,682 2 4,830 

36 881 ,145 4 1,167 

25 452,810 1 14 

12 250,166 0 0 

5 8,875 9 12,309 

9 8,059 2 43 

0 0 0 0 

5 15,303 5 32,153 

843 23 ,140,823 44 548 ,573 

101 3,610,839 9 93 ,728 

163 353,142 8 8,248 

153 1,130,976 31 979,820 

17 144,100 1 70 

1 1,035 3 2,164 

19 112,660 l 5 

0 0 0 0 

0 0 0 0 

1,975 49 ,090,609 125 1,779,838 

Source : Shipment Mobility/Accountability Collection (SMAC) and Waste Manifest System FY 93 (DOE, 1994b). 
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Table 4-11. DOE Rail Shipments To or From Major Waste Generoting and Storoge Sites 
During Fiscal Year 1993 

Incoming 

Site Radioactive8 Other Hazardous 

Shipments Wt (lbsl Shipments Wt (lbs)b 

ANL-E 0 0 0 0 

BNL 0 0 0 0 

ETEC 0 0 0 0 

FEMP 0 0 0 0 

Hanford 0 0 0 0 

INEL 0 0 0 0 

KAPL-K 0 0 0 0 

LBL 0 0 0 0 

LLNL 0 0 0 0 

LANL 0 0 0 0 

Middlesex 0 0 0 0 

NTS 0 0 0 0 

ORR 0 0 0 0 

PGDP 106 8,566,763 7 1,217,100 

Pantex 0 0 0 0 

PORTS 117 18,992,927 6 1,089,900 

RFETS 0 0 0 0 

SNL-NM 0 0 0 0 

SRS 0 0 0 0 

WIPPC 0 0 0 0 

WVDP 0 0 0 0 

Total 223 27,559,690 13 2,307,000 

: Includes all types of radioactive materials and radioactive waste . 
Weight includes shipping containers. 

c Site not reporting to SMAC in FY 93. 

Outgoing 

Radioactive8 Other Hazardous 

Shipments Wt (lbsl Shipments Wt (lbs)b 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

8 995,658 13 2,307,000 

117 18,992,927 0 0 

0 0 0 0 

98 7,571,105 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

215 27,559,690 13 2,307,000 

Source: Shipment Mobility/Accountability Collection (SMAC) system FY 93 (DOE, 1994b). 

The cultural resource baseline was defined using DOE environmental reports. Inquiries were also sent to 

the State Historic Preservation Offices representing the 17 major waste generation and storage sites. Many 

of the DOE sites have not been surveyed completely for cultural resources. In the past, DOE has conducted 

these surveys in conjunction with new construction projects that would affect or make inaccessible a 
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previously undisturbed area of the site . Once identified, a cultural resource site must be evaluated and 

appropriate measures taken to mitigate any degradation to the resource. Along with this responsibility is 

the need to provide access to the site to those individuals or groups having a cultural or academic interest 

in the site. This is particularly true for the Native American sites identified on the DOE sites within the DOE 

complex. 

Table 4-12 shows the currently known important cultural resources for the major waste generation and 

storage sites. 

4.4 Affected Environment at the Major Sites 

This section contains a summary of the most pertinent facts characterizing the affected environment and 

defining the ROI for each of the 17 major sites. Each site is first described in terms of its location, mission, 

and brief history. This is followed by resource area-specific information. While useful at the programmatic 

level, this information will be supplemented by detailed analyses in subsequent, site-wide or project-level 

NEPA documentation. Tables 3.6-1 through 3.6-5 provide a summary of which sites are considered under 

each alternative for each waste type. 
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Table 4-12. Culturol Resources Survey Status and Registered Resources at Major Sites 

Sites Extent of Survey r or Cultural Resources Designated NHL or Listed NRHP 

ANL-E A comprehensive cultural survey bas not been conducted. None. 

BNL A comprehensive cultural survey bas not been conducted. 2 buildings and World War I training 
trenches eligible for NRHP. 

FEMP A comprehensive cultural survey bas not been conducted. None. 

Hanford 29 archaeological surveys covering 6,276 acres. 11 properties listed with the NRHP. 

INEL 1,500 sites on less that 4 percent of the total property. 1 property designated on the NRHP. 

LLNL Several archaeological investigations conducted on None. 
portions of the site. 

LANL 75 percent of the site surveyed. More than 900 prehistoric and 48 
historic sites are eligible for NRHP. 

NTS Twelve surveys conducted. 1 property listed on the NRHP. 

ORR 90 percent of the site studied on reconnaissance-level; 10 prehistoric and 20 historic sites may 
less than 5 percent studied intensively. be eligible for NRHP. 

PGDP No cultural resources surveys conducted. None. 

Pantex The likelihood of unrecorded sites not evaluated. None. 

PORTS A comprehensive cultural survey bas not been conducted. None. 

RFETS Survey on 10.9 acres and a 25 percent sample on a 6,500 None. 
acres tract conducted. 

SNL-NM A cultural resource assessment conducted. None. 

SRS More than 60 percent of SRS bas received some level of 3 prehistoric and 2 historic sites eligible 
cultural resources evaluation. for the NRHP. 

WIPP 98 archaeological sites have been recorded within the None. 
WIPP site. 

WVDP The cultural sensitivity of the undeveloped portions of None. 
WVDP not evaluated. 

Note: NHL = National Historic Landmark and NRHP = National Register of Historic Places . 

4.4.1 ARGONNE NATIONAL LABORATORY-EAST-CmCAGO, ILLINOIS 

Argonne National Laboratory-East (ANL-E), a 1,500-acre site located 22 miles southwest of downtown 

Chicago in northeast Illinois, is an outgrowth of the Metallurgical Laboratory established in 1942 as part 

of the Manhattan Project. The mission of this 4,670-employee research and development laboratory is to 

conduct programs in basic energy and related sciences. ANL-E is an important engineering center for the 

study of nuclear and nonnuclear energy sources. ANL-E is shown in Figure 4-2. 
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Figure 4-2. Argonne National La.boratory-East 
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Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 7,939,785 based 

on 1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0085 

mrem according to the Summary of Radionuclide Air Emissions from Department of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 16.8 person-rem according to the 1992 DOE summary report (DOE, 1994a). 

Air Quality 

• ANL-E and the counties surrounding it are classified by EPA as severe nonattainment areas for the 

criteria pollutant ozone. The Lyons Township in Southeast Chicago is listed as a moderate 

nonattainment area for particulate matter less than 10 micrometers in diameter (PM 10). The areas are 

in attainment for the other criteria air pollutants. 

• Major sources of air pollution at the site include a steam plant, oil-fired boilers, gasoline and methanol 

dispensing facilities, two alkali metal reaction booths, a small vapor degreaser, a number of bulk 

chemical tanks, a dust collection system, a medical equipment sterilization unit, fire training activities, 

a combustion and power generation research facility, laboratory ventilation systems for hot cell 

facilities, and ventilation systems for active and inactive reactors and particulate accelerators. 

• Prevailing winds are from the south and southwest with a significant northeast component. The 

frequency of calm winds is 3%. Average monthly temperatures of 27 .9 to 68.5 degrees Fahrenheit (°F) 

were recorded in 1992. Precipitation for the year was 31.5 inches. 

Water Resources 

• Major surface water features include Lake Michigan (24 miles east), the Des Plaines River (1.25 miles 

southeast), and the onsite Sawmill Creek. The Freund Brook drains most of the site. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 
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• Sanitary and laboratory wastewaters are combined, treated, and discharged to Sawmill Creek, which 

drains into the Des Plaines River . 

• In 1990, all radionuclides measured in Sawmill Creek were a small fraction of the DOE-derived 

concentration guides. 

• Water for the site is supplied by groundwater from the Niagara Aquifer. 

• Major groundwater units include, from deep to shallow, the Galesville Sandstone, the Maquoketa Shale 

aquitard, and the Niagara and Alexandria Dolomite. No sole source aquifers exist beneath the site. 

• Five commonly monitored groundwater contaminants exceeded comparison criteria in 1990. 

Geology and Soils 

• The topography of the site is gently rolling, with an average elevation of about 725 feet above sea 

level . 

• Major rock units include, from oldest to youngest, the Galesville Sandstone, the Maquoketa Shale, and 

the Niagara and Alexandria Dolomite. 

• Glacial till is approximately 30 to 100 feet thick and overlies nearly horizontal sedimentary rocks . 

• Most soils at the site are moderately well-drained silt loams with slopes ranging from 2 % to 10% . 

• Geologic hazards include little or no risk from earthquakes or volcanos. A few minor earthquakes have 

occurred in the northern Illinois area; these are believed to be caused by isostatic adjustments of the 

Earth's crust in response to glacial unloading. 

Ecological Resources 

• Vegetation communities are a mixture of open field, deciduous forest, pine plantation, and tall-grass 

prairie. Much of the natural vegetation in the ANL-E area has been altered by clearing and tillage. The 

2,040-acre Waterfall Glen Forest Preserve surrounds ANL-E. 
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• Wetlands total 3.56 acres and consist of cattail marsh and wooded swamp. Adjacent wetlands are 

present in Waterfall Glen Forest Preserve. 

• The Indiana bat, which is a federally listed endangered species, may inhabit the ANL-E region . 

Socioeconomic Conditions 

• The ROI for ANL-E comprises Du Page, Cook, Kane, and Will Counties. Approximately 95 % of the 

site's employees reside in these counties. 

• Total site employment in 1990 was 4,455. Total ROI employment by place of work in 1990 was 

3,883,841. 

• The ROI unemployment rate in 1991 was 6. 7 % . 

• The ROI per capita income in 1990 was $22,169. 

• The total population in the ROI in 1990 was 6,568,800. Population demographics: Native 

Americans-0. 2 % ; urban-97.4 % . 

• Housing: owner-occupied-59.4%; renter-occupied-40.6%. 

• Sensitive populations: children (under 15 years old)-21.7% ; women of child-bearing age (ages 15 to 

44)- 24.2%, adults over 65- 11.6% . 

Environmental Justice 

• Minorities- Figure 1-1. 

• Below poverty level-Figure 1-18. 

• Presence of Federally recognized Native American Tribes: none. 
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Land Use 

• The site covers an area of 1,500 acres, of which about 30 % is developed; approximately 1,190 acres 

are available for development. 

• The Waterall Glen Forest Preserve, adjacent to the site, is used for skiing, hiking, and equestrian 

sports. 

• The area immediately outside the preserve is predominantly single-family residential. 

• Site facilities are outside of the 500-year floodplain. 

Infrastructure 

.• Four onsite wells provide an average of 0.645 million gallons of water per day. 

• An onsite facility receives an average of 1.08 million gallons of sewage per day. 

• Commonwealth Edison Company supplies power to the site; the current site load is 23 megawatts. 

• Interstate 1-55 provides direct access to the site from Chicago and Joliet. Interstates 1-88, 1-355, 1-80, 

and 1-294 are other major roads providing access to ANL-E. Local roads include Illinois Route 83, 

U.S. Route 45/20, and U.S . Route 34. The Santa Fe, Burlington Northern, Conrail Corporation, 

Union Pacific, Illinois Central, and CSX are among the major rail lines that ANL-E has access to. 

Cultural Resources 

• Native American groups lived in the region surrounding ANL-E from approximately 10,000 years ago 

until the beginning of Euro-American settlement during the early 18th century. 

• Within ANL-E, 49 archaeological sites have been recorded. Of these, 26 have not been the subject of 

a comprehensive cultural resource survey. 

• ANL-E contains no properties designated as National Historic Landmarks or listed on the National 

Register of Historic Places. One archaeological site is eligible for the National Register. 
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4.4.2 BROOKHAVEN NATIONAL LABORATORY-UPTON, NEW YORK 

Brookhaven National Laboratory (BNL) is located in Upton, New York, 60 miles east of New York City, 

in the center of Suffolk County. The contract for the 5,263-acre site was approved by the Manhattan District 

of the Army Corp of Engineers in 1947, and BNL was established on the former Upton Army camp . The 

mission for this 3,557-employee site is to conceive, design, construct, and operate large, complex-research 

facilities for fundamental scientific studies and to conduct basic and applied research in the physical, 

biomedical, and environmental sciences and selected energy technologies. BNL is shown in Figure 4-3. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 10,453,402 based 

on 1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0. 11 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 2.7 person-rem according to the 1992 DOE summary report (DOE, 1994a). 

Air Quality 

• Suffolk County, in which BNL is located, is classified by EPA as a nonattainment area for the criteria 

pollutant ozone. The county is in attainment for the other five criteria air pollutants. 

• Primary sources of air emissions at the site include furnaces, vehicle refueling stations, and surface 

coating and surface preparation operations. 

• Prevailing winds in 1991 were from the south and southwest with a frequency of 12 % . Dominant 

windspeed ranged from 8 to 11 miles per hour (mph) and occurred almost 34 % of the time during 

1991. The frequency of calm winds was 14 % . Average month I y temperatures of 21 . 2 to 83. 8 ° F were 

recorded in 1991. Precipitation for the year was 45.3 inches. 
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Water Resources 

• Major surface water features include the onsite Peconic River and its intermittent tributary . 

• No federally designated Wild and Scenic Rivers exist in the ROI. A portion of the Peconic River that 

flows through the site has been designated "scenic" by the State of New York . 

• Onsite streams and the Peconic River receive treated wastewater . 

• Discharge monitoring in 1991 showed that all concentrations were within applicable standards, except 

for trichloroethylene. 

• The Upper Glacial Aquifer and the Magothy Aquifer supply water for the site through 12 onsite wells. 

• The major groundwater units are the lower aquifer system (Magothy and Raritan Formations) and the 

Pleistocene Upper Glacial Aquifer. These aquifers are considered sole source aquifers. 

• Groundwater monitoring in 1991 showed that 8 parameters exceeded New York State Drinking Water 

Standards. 

• Some groundwater contamination has migrated off site, although offsite concentrations do not exceed 

drinking water standards. 

Geology and Soils 

• The topography of the site is generally gently rolling, with elevations ranging from 43.6 to 120 feet 

above National Geodetic Vertical Datum. 

• Major rock units include, from oldest to youngest, the basement rocks, the Raritan Formation, the 

Magothy Formation, and surface glacial deposits. 

• Glacial deposits include the Gardiners Clay, overlain by 170 feet of sand. 

• Soils on the site consist of deep, well-drained to excessively drained, coarse-textured soils . 
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• Geologic hazards include little or no risk from earthquakes or volcanos. 

Ecological Resources 

• Vegetation at BNL includes pine plantation, moderately mature pitch pine/oak forest, predominantly 

deciduous forest, early successional shrub/sapling community, pine barren, shrub/sapling wetland, and 

lawn area. Approximately 75 % of BNL is primarily woodland. Old-growth hardwood trees that are 

unusual in the region are located next to BNL. Unique habitats include coastal plain ponds and a 

coastal plain stream. 

• Wetlands include palustrine forested , herbaceous, and lacustrine wetlands. 

• No federally listed endangered or threatened species have been found within BNL's ROI. A wetland 

on BNL is a breeding area for tiger salamanders, a State-listed endangered species; other areas next 

to BNL are also used by this species. One State-listed species of special concern, the banded sunfish, 

has been found in the Peconic River. 

Socioeconomic Conditions 

• The ROI for BNL comprises Suffolk and Nassau Counties. Ninety percent of the site's employees 

reside in these counties. 

• Total site employment in 1990 was 3,557. Total ROI employment by place of work in 1990 was 

1,419,040. 

• The ROI unemployment rate in 1991 was 6 % . 

• The ROI per capita income in 1990 was $27,919. 

• The total population in the ROI in 1990 was 2,609,212. Population demographics: Native 

Americans- 0 .2 % ; urban-97. 9 % . 

• Housing: owner-occupied-80 .28 % ; renter-occupied-19. 72 % . 
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• Sensitive populations: children (under 15 years old)-19.9%; women of child-bearing age (ages 15 to 

44)-23 .2%; adults over 65-12.4%. 

Environmental Justice 

• Minorities-Figure 1-2 . 

• Below poverty level-Figure 1-19. 

• Presence of Federally recognized Native American Tribes: none 

Land Use 

• Toe site covers an area of 5,263 acres of which 1,655 acres are developed; approximately 3,600 acres 

are available for development. 

• Land use surrounding the site is predominantly undeveloped private and public forest land, but is 

experiencing intensified pressure for residential development. 

• A portion of the BNL site is in the 100-year floodplain. 

lnfrast ructure 

• An onsite water treatment plant supplied by groundwater provides an average of 4 .5 million gallons 

of water per day . 

• An onsite plant receives an average of 1 million gallons of sewage per day, with the effluent discharged 

to the headwaters of the Peconic River. 

• Toe Long Island Lighting Company supplies power to BNL; the current site load is 35 megawatts. 

• Interstate 1-495 provides direct access between BNL and New York City. The region surrounding BNL 

is served by the Long Island Railroad. 
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Cultural Resources 

• BNL contains no recorded archaeological sites, standing structures, or traditional cultural properties. 

However, the site has not been the subject of a comprehensive cultural resource investigation. 

• BNL includes no properties designated as National Historic Landmarks or listed on the National 

Register of Historic Places, however, three areas have been identified as eligible for inclusion. 

4.4.3 FERNALD ENVIRONMENTAL MANAGEMENT PROJECT-FERNALD, Omo 

The Fernald Environmental Management Project (FEMP), formerly Feed Materials Production Center, is 

just north of Fernald, Ohio, a small farming community in southwest Ohio (about 17 miles northwest of 

downtown Cincinnati). In operation since 1952, the primary mission of the 1,050-acre FEMP was to 

produce purified uranium metal and uranium compounds for use at other DOE defense facilities . A small 

amount of thorium processing has also been conducted at FEMP. FEMP is shown in Figure 4- 4. 

By the late 1980s, production was suspended, and the site's mission was changed from uranium production 

to environmental restoration of the site. The 1,939 FEMP employees are now engaged in cleanup of the site 

and support of the waste management and base services activities . 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 2,764,589 based 

on 1990 Census data (DOC , 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0021 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a) . 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 1. 30 person-rem according to the 1992 DOE summary report (DOE, 1994a). 
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Air Quality 

• Hamilton and Butler Counties are classified as "moderate nonattainment" areas for ozone; these 

counties are in attainment for the remaining five criteria air pollutants. 

• The major source of air pollution at the site is the boiler plant emissions. 

• Prevailing winds are from the south southwest 12 % of the time; calm winds occur 4 % of the time. The 

annual average windspeed recorded at the Greater Cincinnati Airport was 9 mph with I-minute 

sustained winds up to 46 mph. Average monthly temperatures of 32 to 88 °F were recorded in 1992. 

Precipitation for the year was 38 inches; the monthly maximum was 7 inches in July. 

Water Resources 

• Major surface water features include Paddy 's Run, which drains the site to the Great Miami River, 

which then drains into the Ohio River. 

• No federally designated Wild and Scenic Rivers exist downstream of the site. 

• Wastewaters are discharged to onsite streams and the Great Miami River. 

• Two parameters in the surface water exceeded comparison criteria in 1992. 

• Groundwater from the Great Miami Buried Valley Aquifer supplies water for the site. 

• The Great Miami Buried Valley Aquifer is a sole source aquifer. 

• Eleven contaminants in the groundwater exceeded comparison criteria in 1992. 

Geology and Soils 

• The site lies on a terrace remnant above the Great Miami River Valley. Glacial features dominate the 

landscape. 

• Bedrock consists of sedimentary shales and limestone approximately 60 to 200 feet below the ground 

surface. The bedrock forms the floor and valley walls of the New Haven Trough . 
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• No major geologic faults have been mapped. 

• The dominant soils at the site are silty loams of glacial origin. These soils are poorly drained, occur 

on relatively flat surfaces, have low permeability, and experience seasonal saturation. 

• Geological hazards include little or no risk from subsidence, earthquakes, or volcanic eruptions . 

Ecological Resources 

• Vegetation consists of nonnative grasslands, pine plantations, deciduous woodlands, and riparian 

woodlands. 

• Ecologically important habitat includes mature woodlands, pine for managed wildlife species, such as 

white-tailed deer and eastern cottontail rabbit, and riparian woodlands . Cattle grazing and brush 

clearing have resulted in habitat fragmentation and reduction in wildlife corridors. 

• A total of 35.9 acres of freshwater wetlands (palustrine forested, drainage ditches/swales, and isolated 

persistent emergent and scrub/shrub wetlands) were delineated at FEMP. 

• No federally listed threatened or endangered plant or animal species are known at FEMP. Potential 

habitat exists for Indiana bats (Federal and State endangered). Migratory species include the bald eagle 

(Federal threatened and State endangered). Five State-listed endangered and two threatened species 

have been documented at FEMP. Two federally endangered species (Indiana bat and running buffalo 

clover), one State-listed endangered, and one State-listed threatened species are found near FEMP. 

Environmental Justice 

• Minorities-Figure 1-3. 

• Below poverty level-Figure 1-20. 

• Presence of Federally recognized Native American Tribes: none 
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Socioeconomic Conditions 

• The ROI for FEMP comprises Hamilton, Butler, and Warren Counties in Ohio and Dearborn County 

in Indiana. Ninety percent of the site's employees reside in these counties. 

• Total site employment in 1990 was 1,939. Total ROI employment by place of work in 1990 was 

804,376. 

• The ROI unemployment rate in 1991 was 6 % . 

• The ROI per capita income in 1990 was $19,275. 

• The total population in the ROI in 1990 was 1,313,000 . Population demographics: Native 

Americans-0 .1 % ; urban-89 .1 % . 

• Housing: owner-occupied-62.4%; renter-occupied-37.6%. 

• Sensitive populations: children (under 15 years old)-23.8% ; women of child-bearing age (ages 15 to 

44)-23 .9%; adults over 65- 12.2%. 

Land Use 

• The site covers an area of 1,050 acres, of which 275 acres are developed; of the area that is 

undeveloped, 195 acres are considered environmentally sensitive. Land available for development is 

approximately 275 acres. 

• The site is located above the 100-year floodplain of the Great Miami River. 

• Land use surrounding the site is predominantly agricultural. 

lnfrast ructure 

• An onsite well system provides an average of 0.4 million gallons of water per day. Connection to a 

public system is planned. 
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• An onsite wastewater treatment plant treats an average of 2.18 million gallons of sewage per day and 

discharges treated effluent into the Little Miami River. 

• The Cincinnati Gas and Electric Company supplies power to the site; average loads are 33 megawatts. 

• Transportation in the region consists of roads and interstates, such as nearby State Route 126. U.S. 

Route 27 provides access to Interstates 275 and 74. Rail access is by the Baltimore and Ohio Railroad, 

3 miles to the west. 

Cultural Resources 

• Native American occupation of the FEMP area began about 14,000 years ago. European settlement 

began during the late 18th century. 

• The site has no recorded archaeological sites, standing structures, or traditional cultural properties 

.noted in the records of the Ohio Historic Preservation Office. This site, however, has not been subject 

to a comprehensive cultural resources survey. 

• The site contains no National Historic Landmarks and no properties listed on the National Register of 

Historic Places. 

4.4.4 HANFORD-RICHLAND, WASHINGTON 

The Hanford Site occupies approximately 560 square miles of semi-arid desert land in southeastern 

Washington State, approximately 119 miles southwest of Spokane and 150 miles southeast of Seattle, and 

employs approximately 14,394 people. The Federal Government acquired the Hanford Site in 1943, and 

for almost 50 years, Hanford's facilities were dedicated to plutonium production and to the storage and 

di$posal of the resulting waste products. Since the 1960s, however, programs at the Hanford Site have 

diversified to include research and development for advanced reactors, renewable energy technologies, 

waste disposal technologies, and cleanup of site contamination. The Hanford Site is shown in Figure 4-5. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 377,645 based on 

1990 Census data (DOC, 1991a; DOC 1991b; DOC, 1991c). 
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• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0037 

mrem according to the Summary of Radionuclide Air Emissions from Department of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 0.60 person-rem according to the 1992 DOE summary report (DOE, 1994a) . 

Air Quality 

• Benton and Franklin Counties are classified as attainment areas for all six of the National Ambient Air 

Quality Standards criteria air pollutants. The southernmost portions of Benton, Franklin, and Walla 

Walla Counties (which do not include the Hanford Site) are suspected to be in nonattainment for 

particulate matter under 10 micrometers in diameter (PM10) , although they are not classified as 

nonattainment areas . 

• Major sources of air pollution at the site are the 9 primary boiler units , the 300-Area incinerator, and 

fugitive emissions from the 200-East and 200-West coal piles . 

• Prevailing winds are from the northwest during all months of the year, with monthly average speeds 

of 6 to 7 mph in the winter and 9 to 10 mph in the summer. Temperatures range from 36 ° F in early 

January to 95 °Fin late July. Annual average precipitation is 6 .3 inches. 

Water Resources 

• Major surface water features include the onsite Columbia River and the nearby Yakima River. The 

Columbia River, which forms some of the site's eastern boundary , is regulated by a network of dams. 

• No federally designated Wild and Scenic Rivers exist in the ROI, although the Hanford Reach of the 

Columbia River is under consideration. 

• The probable maximum flood would inundate parts of the 100-Area located adjacent to the Columbia 

River. 
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• The Columbia River and onsite wells supply water for the site . 

• Treated wastewater is discharged to onsite drainfields and the Columbia River. 

• Results from surface water monitoring in 1992 show five parameters exceeded comparison criteria. 

• Unconfined aquifers contained within glaciofluvial sands and gravels and within the Ringold Formation 

and deeper confined aquifers within the Columbia River Basalts are the major groundwater units. No 

aquifers are considered sole source aquifers. 

• Groundwater monitoring in 1992 showed that 14 parameters exceeded comparison criteria. Preliminary 

investigations have identified four major groundwater contaminant plumes, which have been found to 

enter the Columbia River in at least three locations. 

Geology and Soils 

• The site is on the intermontane Columbia Plateau, with the topography dominated by basalt plateaus, 

ridges, and buttes. 

• Surface sediments consist of as much as 1,640 feet of unconsolidated sands, silts, gravels, and clays . 

• Major rock units include- from oldest to youngest-flood basalts; the Ringold Formation consisting 

of unconsolidated fluvial sediments; the glacial Hanford Formation; and ash layers from Crater Lake, 

Oregon, Glacier Peak, Washington, and Mount St. Helens, Washington. 

• Anticlines form surface highs in the region and are broken by faults on their crests . Steeply dipping 

shear zones are abundant in the region and extend to the northwest. 

• Soils vary from sand to silty and sandy loam but are predominantly deep , well-drained sandy loams. 

• Shallow earthquakes occur throughout the Hanford Site area, although the site is within seismic zone 

1, indicating slight risk from earthquakes. 
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Ecological Resources 

• The Hanford Site contains one of the largest tracts of undisturbed native sagebrush steppe remaining 

in the State of Washington. This habitat has been identified as a priority habitat by the State of 

Washington. There are 10 major plant communities. Big sagebrush and bitterbrush are important desert 

shrubs, and some plants have medicinal and dye value. Important terrestrial habitats include riparian 

areas, native shrub and grasslands, canyons, upland habitats, basalt outcroppings and cliffs, and trees 

that serve as nesting platforms for birds. 

• Wetlands occur on the Hanford Site, with the largest wetland being the riparian zone bordering the 

Columbia River. 

• The peregrine falcon (Federal and State endangered), and the bald eagle (Federal and State threatened) 

are found on the Hanford Site. The peregrine falcon is a casual migrant to the Hanford Site and does 

not nest there. The bald eagle winters along the Hanford Reach. State-listed species include only two 

endangered and one threatened. Eleven Federal candidate species (three are State threatened; two are 

State endangered; one is a State species of special concern; and two are State candidate species) and 

an additional seven State candidate species have been found on the Hanford Site, as well as nineteen 

State plant species of concern. Of ecological interest is the fact that salmon spawn in the Hanford Reach 

of the Columbia River. 

Socioeconomic Conditions 

• The ROI for the Hanford Site comprises Adams, Benton, Franklin, Grant, and Yakima Counties. 

Ninety-nine percent of the site's employees reside in these counties. 

• Total site employment in 1990 was 14,394. Total ROI employment by place of work in 1990 was 

214,298. 

• The ROI unemployment rate in 1991 was 10.9%. 

• The ROI per capita income in 1990 was $15,927. 

• The total population in the ROI m 1990 was 409,200. Population demographics: Native 

Americans-2.5%; urban-50.1 %. 
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• Housing: owner-occupied- 63 .1 % ; renter-occupied-36. 9 % . 

• Sensitive populations: children (under 15 years old)-26 .2 % ; women of child-bearing age (ages 15 to 

44)-21.7%; adults over 65-11.8%. 

Environmental Justice 

• Minorities-Figure I-4a. 

• Below poverty level-Figure 1-21. 

• Presence of Federally recognized Native American Tribes: Yakama Nation, Confederated Tribes of 

the Umatilla Indian Reservation, Nez Perce Tribe, Confederated Tribes of the Warm Springs Indian 

Reservation. 

Tribal lands-Figure I-4b. 

Land Use 

• The site occupies approximately 560 square miles (358,300 acres) of arid desert land, of which 21,498 

acres (6%) is developed. Of the undeveloped area, 160,000 acres have been set aside as an arid ecology 

reserve sensitive area. Land area available for development is approximately 14,500 acres . 

• Lands susceptible to the 500-year flood on the Columbia River would be restricted to those areas of 

the site adjacent to the river. The 100-year flood on the Yakima River could extend into the southern 

section of the site. 

• The predominant land uses in the ROI are agriculture, the Yakama Indian Reservation, the Yakima 

Firing Range (Department of Defense), and the Hanford Site. 

Infrastructure 

• Onsite wells and the Columbia River provide an average of 9 .51 million gallons of water per day. 

• Onsite treatment facilities (such as septic tanks, subsurface soil absorption systems, and a sanitary 

treatment plant) treat an average of 0.158 million gallons of sewage per day. 
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• The Bonneville Power Administration supplies power; average loads are 550 megawatts. 

• Transportation in the region consists of local access roads, such as State Routes 240 and 24 and 

Interstates 82 and 90. Rail lines, including the onsite U.S. Government railroad, also serve the region . 

Cultural Resources 

• Native American settlement of the region began approximately 10,000 years ago . Europeans occupied 

the region during the 19th century. 

• The Hanford Site contains numerous recorded archaeological and may contain additional traditional 

cultural properties important to Native American groups . 

• The Hanford Site contains no designated National Historic Landmarks. However, several industrial and 

architectural properties, including the Hanford B Reactor, are listed on the National Register of 

Historic Places. 

4.4.5 IDAHO NATIONAL ENGINEERING LABORATORY-IDAHO FALLS, IDAHO 

The Idaho National Engineering Laboratory (INEL) occupies 890 square miles (569,600 acres) of desert 

in the southeastern portion of Idaho , approximately 42 miles west of Idaho Falls . INEL was established in 

1949 as a site where DOE could safely build, test, and operate various types of nuclear facilities. Currently, 

the focus of INEL is environmental restoration, waste management, and technology development. INEL is 

shown in Figure 4-6. 

Included within the boundaries of INEL are two sites, Naval Reactors Facility (NRF) and Argonne National 

Laboratory-West (ANL-W), that are included in the analysis of the LLMW alternatives . The NRF site 

occupies 4,400 acres in the central portion of the INEL site, but only 84 acres are developed. The NRF is 

engaged in research and development for design and operation of naval nuclear propulsion plants as part 

of the joint DOE and Department of Navy Naval Nuclear Propulsion Program. 
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ANL-W is located on a 1, 900-acre site on the southeastern portion of INEL. The primary mission of ANL

W is research and development in support of the Nation's fast reactor program. Approximately 850 persons 

are employed at ANL-W. 

These two sites share the same environmental features with the INEL site and thus the summary descriptions 

presented below also apply to NRF and ANL-W. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 153,061 based on 

1990 Census data (DOC, 1991a; DOC 1991b; DOC 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0015 

mrem according to the Summary of Radionuclide Air Emissions from Department of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 0.030 person-rem according to the 1992 DOE summary report (DOE, 1994a) . 

Air Quality 

• The counties of Butte, Jefferson, Bonneville, and Bingham are classified as attainment areas for all six 

of the National Ambient Air Quality Standards criteria air pollutants. 

• Major sources of air pollution at the site are the DOE programs, including irradiation services, 

uranium recovery from highly enriched spent fuels, calcination of liquid radioactive waste solutions, 

light-water-cooled reactor testing research, operation of research reactors, environmental restoration 

at the site, and storage and surveillance of solid transuranic waste. 

• The prevailing wind directions are from the south to southwest and from northwest to northeast, with 

annual average speeds of 7 mph . Windspeeds are lowest during the winter months, averaging 5 mph, 

and highest during the spring months, averaging 8 mph. Annual temperatures average 42 degrees 

Fahrenheit, ranging from -49 to 103 degrees Fahrenheit. 
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Water Resources 

• Major surface water features include the Big Lost River, the Little Lost River, and Birch Creek. 

Because of infiltration, evaporation, and uptake by plants, none of the rivers flow off site . 

• No federally designated Wild and Scenic Rivers exist in the ROI. 

• If Mackay Dam fails, the Idaho Chemical Processing Plant, the Naval Reactors Facility, and Test Area 

North would be flooded. 

• Wastewater is discharged to onsite drainfields or evaporation/percolation ponds. 

• No onsite sampling of surface water is performed, because no surface water flows off site. 

• Water is supplied by wells in the Snake River Plain Aquifer . 

• The major groundwater unit is the Snake River Plain Aquifer, consisting of 1,000 to 2,000 feet of 

basaltic rocks and interbedded sedimentary sequences. It is considered a sole source aquifer. 

• Groundwater monitoring for radioactive and nonradioactive parameters in 1992 showed elevated levels 

of at least 14 contaminants at onsite wells. No contaminants were found to exceed established EPA 

levels in offsite wells. 

Geology and Soils 

• The topography is flat to gently rolling with frequent lava outcrops and an average elevation of 4,900 

feet above sea level. 

• The site is located in the Eastern Snake River Plain with the Lemhi, Lost River, and Bitterroot 

Mountain ranges bordering the site on the north and northwest. 

• Underlying rock includes basaltic lava flows interbedded with sediments to a depth of several thousand 

feet. 
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• Soils beneath the southern pan of the site are gravelly to rocky and generally shallow; the northern part 

is covered by lake and wind deposits, and most soils are composed of unconsolidated clay, silt, and 

sand. 

• Geologic hazards include possible earthquakes with moderate to major probability of seismic damage. 

Historically, few earthquakes have occurred on the Eastern Snake River Plain, although two major 

earthquakes (Richter magnitude 7.5 and 7.3) have occurred within 100 miles of the site during the last 

35 years. The most recent volcanism occurred about 2,100 years ago, 15 miles southeast of the site. 

Ecological Resources 

• Saltbrush deserts, juniper woodlands, native grasslands, big and low sagebrush, and riparian 

communities are found on INEL. Big sagebrush is dominant, covering approximately 80 % of INEL. 

Nonnative cheatgrass is a serious threat to the integrity of the sagebrush shrub-steppe community. 

Unusual lava-tube cave systems are found throughout INEL and in nearby areas. 

• Potential wetlands total approximately 2,000 acres and include waste ponds, river diversion spreading 

areas and hundreds of small playas. 

• The bald eagle (Federal threatened, State endangered) and American peregrine falcon (Federal and 

state endangered) are found on INEL, but they do not reside year-round on INEL. No known critical 

habitat is found at INEL, and no known Federal or State threatened, endangered, or candidate plant 

species are found at the site. One plant is listed by the State as imperiled. Eight federal candidate 

species (two are State species of special concern) and five State species of special concern are found 

on INEL. 

Socioeconomic Conditions 

• The ROI for INEL comprises Bannock, Bingham, Bonneville, Butte, Clark, and Jefferson Counties. 

At least 95 % of the site's employees reside in these counties. 

• Total site employment in 1990 was 11,813 . Total ROI employment by place of work in 1990 was 

99,692. 

• The ROI unemployment rate was 5.3% in 1991. 
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• The ROI per capita income in 1990 was $14,622. 

• The total population in the ROI in 1990 was 196,039. Population demographics: Native 

Americans-2.5%; urban-56.3%. 

• Housing: owner-occupied-72.1 %; renter-occupied-27.9%. 

• Sensitive populations: children (under 15 years old)-30%; women of child-bearing age (ages 15 to 

44)-21.6%; adults over 65-9.7%. 

Environmental Justice 

• Minorities-Figure I-Sa. 

• Below poverty level-Figure 1-22. 

• Presence of Federally recognized Native American Tribes: Fort Hall Shoshone-Bannock Tribes. 

Tribal lands-Figure I-Sb. 

Land Use 

• The site occupies approximately 890 square miles (569,600 acres) of desert, of which 11,391 acres 

(2 %) is developed, and the remainder is undeveloped; of the 550,000 acres that are undeveloped, 

approximately 330,000 acres are currently used for controlled grazing by cattle and sheep. The 

available area for future site development is approximately 102,400 acres . 

• Land use surrounding the site is predominantly vacant and undeveloped, primarily devoted to grazing 

by sheep and cattle. 

Infrastructure 

• Onsite wells and storage tanks provide an average of 5.242 million gallons of water per day. 

• Onsite treatment facilities (such as septic tanks, drainfields, or wastewater treatment plants) treat an 

average of 0.254 million gallons of sewage per day . 
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• The Idaho Power Company supplies power; the current load is 41.8 megawatts . 

• Transportation in the region consists of local access roads such as U.S. Route 26 and Interstate 90. Rail 

lines, including an onsite spur connecting to the Union Pacific Railroad, also serve the region. 

Cultural Resources 

• With only 4 % of the facility surveyed, INEL contains at least 1,500 archaeological properties. The 

extent ofINEL's architectural resources and traditional cultural properties has not been identified. 

• INEL contains no National Historic Landmarks. One archaeological site and the Experimental Breeder 

Reactor #1 have been listed on the National Register of Historic Places. 

4.4.6 LAWRENCE LIVERMORE NATIONAL LABORATORY-LIVERMORE, CALIFORNIA 

The Lawrence Livermore National Laboratory (LLNL) includes the Livermore Site, and LLNL Site 300. 

The WM PEIS also analyzed the Sandia National Laboratories (California) (SNL-CA) as part of LLNL. The 

LLNL Livermore Site occupies 1.3 square miles, is located 40 miles east of San Francisco and 3 miles east 

of Livermore in Alameda County, and employs 11 ,220 people. LLNL Site 300 covers 10.8 square miles, 

is located 15 miles southeast of Livermore, and employs 200 people. The SNL-CA is located on 413 acres 

next to and south of the LLNL Livermore Site. LLNL is shown in Figure 4-7. 

In 1952, the Atomic Energy Commission (AEC) established the University of California Radiation 

Laboratory-Livermore Site (LLNL's predecessor) as a laboratory dedicated to nuclear weapons research. 

The University of California has managed and operated LLNL for DOE and its predecessor agencies . In 

1953, to support the LLNL Livermore activities, the AEC purchased the first 4,000 acres of Site 300 for 

high-explosive testing. In 1956, SNL established the Livermore facility to provide a closer relationship with 

the LLNL design work. Today, the major programs at LLNL include defense and related programs, laser 

fusion, laser isotope separation, biomedical and environmental research, and environmental restoration and 

waste management. 

Owing to the proximity of SNL-CA to LLNL, the summary descriptions of environmental features presented 

below largely reflect the situations at SNL-CA. 
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Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 6,324,234 based 

on 1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.690 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 1.70 person-rem according to the 1992 DOE summary report (DOE, 1994a) . 

Air Quality 

• Alameda County is currently classified as a nonattainment area for the criteria air pollutants carbon 

monoxide and ozone. In 1992, the Livermore Site exceeded the State's 24-hour criteria for particulate 

matter of less than 10 micrometers in diameter (PM 10). 

• Major sources of criteria pollutant emissions from the site are 96 boilers, 51 solvent cleaners, printing 

operations, paint booths, and oil shale experimental equipment. Tritium has been discharged from the 

tritium facility. 

• Prevailing winds at the San Francisco Airport in 1992 were from the west and northwest approximately 

49 % of the time, with the highest annual occurrence of windspeed of 4.6 to 11 .5 mph 28 % of the time. 

The average annual temperature is 59 degrees Fahrenheit (°F), ranging from a low monthly average 

of 46 °Fin January to a high monthly average of71 °Fin July . 

Water Resources 

• Major surface water features include many intermittent streams (such as Arroyo Mocho, Arroyo Seco, 

Arroyo Las Positas, and Altamont Creek); Patterson Reservoir (0.8 miles northeast of the Livermore 

Site); the South Bay Aqueduct Gust east and south of the Livermore Site); and Alameda Creek and 

Corral Hollow Creek, which receive drainage from the intermittent streams. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 
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• The Hetch Hetchy Aqueduct system supplies water for the Livermore Site . Groundwater is the main 

water supply for Site 300. 

• Wastewater from the Livermore Site discharges to the city of Livermore Water Reclamation Plant. 

Wastewater from Site 300 is treated and released on site. 

• Results from surface water monitoring in 1992 were below comparison criteria at Site 300 and showed 

the presence of three constituents above comparison criteria at the Livermore Site . 

• Major groundwater units at the Livermore Site include alluvial sediments (generally less than 200 feet 

thick) and overlying lacustrine Livermore Formation sediments (up to 4,000 feet thick) . Major 

groundwater units in the Site 300 area include an upper water table aquifer in the sandstones and 

conglomerates of the Neroly Formation, and a deeper confined aquifer located in the Neroly sandstones 

just above the Neroly-Cierbo contact. No aquifers are considered sole source aquifers . 

• Routine groundwater monitoring in 1992 showed that four parameters exceeded comparison criteria 

at the Livermore Site, and four parameters exceeded comparison criteria at Site 300. 

Geology and Soils 

• The LLNL Livermore Site is on relatively flat foothills with low relief and elevations ranging from 571 

to 676 feet above National Geodetic Vertical Datum. Site 300 is in the Altamont Hills and includes 

steep ridges and canyons. Elevations range from 500 to 1,722 feet. 

• The sediments beneath the Livermore Valley consist largely of the Livermore Formation. This includes 

gravel, sand, silt, and clay. Older formations are exposed at Site 300, which include the Panache 

Formation, the Carbo Formation sandstones, and the Neroly Formation. 

• The soils at the Livermore Site are moderately developed soils and include loams, silty clay loams, 

gravelly loams, and clay loams. At Site 300, the soils are young with little or no development of the 

horizons that make up mature soils. 

• Major faults in the area are the San Andreas, Hayward, Calaveras, and Greenville faults. Local faults 

have the greatest potential for damaging earthquakes. 
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• Local faults are the main seismic hazard with potential for damaging earthquakes. 

• Potential for volcanic activity is small. Potential for slope instability at the Livermore site is also small. 

However, at Site 300, the potential for slope instability is considered moderate to high . 

Ecological Resources 

• At the Livermore Site, developed areas consist of ornamental vegetation and lawns; the undeveloped 

security zone is dominated by nonnative grasses. Wooded riparian habitat occurs along an arroyo. 

• At Site 300, vegetation consists of the dominant introduced grassland (5,650 acres), native grassland, 

coastal sage scrub, oak woodland, and vegetation associated with seeps and springs. Site 300 includes 

a large stand of native perennial grassland now rare in California. Unique habitats include rocky 

outcrops and cliffs, a vernal pool, and forb communities along gullies . 

• At the LLNL Livermore Site, wetlands occur along an arroyo and total 0.36 acres. 

• At Site 300, wetlands total approximately 6.76 acres. 

• At the LLNL Livermore Site, no threatened or endangered plant or animal species or critical habitat 

has been found. Potential exists for the bald eagle (Federal threatened, State endangered) and San 

Joaquin kit fox (Federal endangered, State threatened) to be found, as well as 12 Federal candidate 

species ( 4 are State species of special concern, 1 is a State threatened species, and l is a State rare 

species) and an additional 2 State species of special concern. Several Federal and State endangered 

plants are in the region. 

• The large-flowered fiddleneck (Federal and State endangered), which is considered one of the most 

endangered plant species in California and possibly the Nation, is found at Site 300. The bald eagle 

(Federal threatened, State endangered), peregrine falcon (Federal and State endangered), and San 

Joaquin kit fox (Federal endangered, State threatened) have the potential to occur. Potential habitat for 

four species, including the kit fox, have been identified. Three Federal candidate species (two are State 

species of special concern) have been identified. Sixteen Federal candidate species may occur (3 are 

State species of special concern and 1 is State threatened), I state threatened, an additional 9 State 

species of special concern, and I State protected species may occur at Site 300. 
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Socioeconomic Conditions 

• The ROI for LLNL includes Alameda, Contra Costa, San Joaquin, and Stanislaus Counties. At least 

97% of the Site's employees reside in these counties. 

• Total site employment in 1994 was 8,713. Total ROI employment by place of work in 1990 was 

1,512,433 . 

• The ROI unemployment rate was 9.3% in 1991. 

• The ROI per capita income in 1990 was $21 ,099. 

• The total population in the ROI in 1990 was 2,934,064. Population demographics : Native 

Americans-0.8%; urban- 95.2% . 

• Housing: owner-occupied-58.8 % ; renter-occupied-41.2 % . 

• Sensitive populations: children (under 15 years old)- 22.2 % ; women of child-bearing age (ages 15 to 

44)-24 .2% ; adults over 65-10.8%. 

Environmental Justice 

• Minorities-Figure 1-6. 

• Below poverty level-Figure 1-23. 

• Presence of Federally recognized Native American Tribes: none 

Land Use 

• LLNL includes the Livermore Site, which occupies 1.3 square miles (832 acres); LLNL Site 300, 

which is located 15 miles from the Livermore Sites and covers 10.8 square miles (6,927 acres); and 

SNL-CA, which is located on 413 acres next to the Livermore Site. 
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• LLNL, including the three sites, occupies a total area of 8, 172 acres of which 323 acres are developed 

and 7,849 acres are undeveloped; of the acres that are undeveloped, approximately all are available 

for future site development. 

• No site facilities lie within 100-year floodplains of Alameda Creek and Corral Hollow Creek, except 

for areas along Greenville Road at the Livermore Site and parts of Corral Hollow Road at Site 300. 

• Land use surrounding the Livermore Site and SNL-CA is predominantly agricultural , residential, and 

light industrial. 

• Land use surrounding the LLNL Site 300 is predominantly agricultural, primarily for grazing cattle 

and sheep. 

Infrastructure 

• San Francisco's Hetch Hetchy water system provides an average of 0.717 million gallons of water per 

day. 

• The city of Livermore's wastewater treatment system receives an average of 0.4 million gallons of 

sewage per day. 

• The Pacific Gas and Electric Company and the Western Area Power Administration supply power; the 

current site load is 61 megawatts. The Pacific Gas and Electric Company also supplies natural gas . 

• Transportation in the region consists of local access roads (such as South Vasco and Greenville Roads) 

and interstates (such as Interstates 580, 5, and 680). The Southern Pacific Railroad and the Western 

Pacific Railroad are the primary providers of rail service to the LLNL region. 

Cultural Resources 

• Native American occupation of the LLNL region began around 10,000 years ago. 

• LLNL contains a variety of recorded archaeological properties, many of which have not been evaluated 

for the National Register of Historic Places. No traditional cultural properties or architectural resources 

have been recorded . 
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• LLNL contains no properties designated as National Historic Landmarks or listed on the National 

Register of Historic Places. No standing structures at LLNL were eligible for the National Register. 

4.4. 7 Los ALAMOS NATIONAL LABORATORY-Los ALAMOS, NEW MEXICO 

Los Alamos National Laboratory (LANL) occupies 43 square miles (27,520 acres) in north central New 

Mexico and is approximately 25 miles north of Santa Fe on Pajarito Plateau, a series of mesas separated by 

deep canyons. Since its inception in 1943, LANL's primary mission has been nuclear weapons research and 

development and related projects. LANL is shown in Figure 4-8. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 151,408 based on 

1990 Census data DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 7. 90 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 1 .40 person-rem according to the 1992 DOE summary report (DOE, 1994a). 

Air Quality 

• The area encompassed by, and the counties surrounding, LANL are classified by EPA as attainment 

areas for all six of the National Ambient Air Quality Standards criteria air pollutants. 

• Major sources of criteria air pollutants are steam plants and power plants, operations associated with 

beryllium, an asphalt plant, burning of wastes at the area TA-16 burnground, experimental detonation 

of conventional explosives, and the lead-pouring facility. 
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• Prevailing winds at Albuquerque Airport for the 5-year period 1988-1992 were from the north 

approximately 10 % of the time, with the highest annual occurrence of windspeed of 5 to 7 mph 38 % 

of the time. The average annual temperature is 48 degrees Fahrenheit (°F) , ranging from an average 

summertime daily maximum of 68 °F to an average minimum in January of 29 °F. 

Water Resources 

• Major surface water features include the Rio Grande (adjacent to the southeastern boundary of the site), 

14 onsite intermittent tributaries, Rio de los Frijoles (parallels the southwestern boundary of the site), 

and the Los Alamos and Guaje Reservoirs . 

• The East Fork of the Jemez River (located 5 miles west of LANL in a different drainage basin) is a 

federally designated Wild and Scenic River. 

• Treated wastewater is discharged to onsite canyons. This water infiltrates into the ground and rarely 

reaches offsite areas. 

• Surface water sampling in 1991 showed that 18 parameters exceeded their comparison criteria . 

• Groundwater wells in the main aquifer supply water . 

• Groundwater occurs within shallow alluvium, perched water, and in the main aquifer. The main aquifer 

is the only aquifer capable of supporting a municipal water supply and is hydrologically disconnected 

from the alluvial and perched waters. No aquifers are considered sole source aquifers. 

• Groundwater monitoring in 1991 showed 13 parameters above comparison criteria . 

Geology and Soils 

• The site is on the Pajarito Plateau, which consists of a series of finger-like mesas separated by deep 

east-to-west oriented canyons cut by intermittent streams. Mesa tops range in elevation from about 

7,800 to 6,200 feet. 
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• Major rock units include, from oldest to youngest, the Tesuque Formation sediments, the Chino Mesa 

Formation basalts, the Puye Formation conglomerates, the Tschicoma Formation volcanics, and the 

Bandelier Tuff (from a major volcanic eruption in the Jemez Mountains). 

• Alluvium derived from erosion of the surrounding rocks fills many of the canyons, with thicknesses 

ranging from 3 to 100 feet. 

• Soil types vary in texture from clay and clay loam to gravel. Rock is exposed on greater than 50 % of 

the site area. 

• Geologic concerns include potential downslope movements in association with regional seismic 

activity. The potential for subsidence is minimal, as is the potential for renewed volcanic activity. 

• The strongest earthquake in the last 100 years within a 50-mile radius was estimated to have a 

magnitude of 5 .5 to 6 on the Richter Scale. Studies have determined the presence of three active faults 

in the area. 

Ecological Resources 

• Major vegetative communities include juniper-grassland, pinyon pine-juniper, ponderosa pine, mixed 

conifer, spruce-fir, and subalpine grassland. Old-growth forest may be present. LANL has minimized 

the clearing of vegetation, and canyons are relatively undisturbed. Specialized habitats include steep

walled cliffs and associated rockpiles and narrow mesas separated by deep canyons. 

• Wetlands are restricted to several canyons and are primarily temporary or seasonal. Riparian habitat 

is receiving legal protection in some areas of the region. 

• The bald eagle (Federal threatened, State endangered) and peregrine falcon (Federal and State 

endangered), 1 candidate species, 1 Federal notice of review species (State listed), and 1 State 

endangered species are found on LANL. Seventeen Federal- or State-listed species potentially are 

found nearby. 
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Socioeconomic Conditions 

• The ROI for LANL comprises Los Alamos, Santa Fe, and Rio Arriba Counties. Ninety-four percent 

of the site's employees reside in these counties. 

• Total site employment in 1994 was 6,199. Total ROI employment by place of work in 1994 was 

83,496. 

• The ROI unemployment rate in 1991 was 7.3%. 

• The ROI per capita income in 1990 was $16,559. 

• The total population in the ROI in 1990 was 151,408. Population demographics: Native 

Americans-5 .4 % ; urban-64. 2 % . 

• Housing: owner-occupied-71.1 % ; renter-occupied-28. 9 % . 

• Sensitive populations: children (under 15 years old)-23 .1 % ; women of child-bearing age (ages 15 to 

44)-23.4%; adults over 65-9.9% . 

Environmental Justice 

• Minorities-Figure I-7a. 

• Below poverty level-Figure 1-24. 

• Presence of Federally recognized Native American Tribes: Cochiti, Jemez, Nambe, Pojoaque, Santa 

Clara, San Ildefonso, San Juan, Picuris and Tesuque Pueblos. 

Tribal lands-Figure I-7b. 

Land Use 

• The site occupies approximately 43 square miles (27,520 acres), of which 11,333 acres are developed 

and 16,187 are undeveloped; of the land that is undeveloped, nearly all is available for future site 

development. 
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• LANL was designated a National Environmental Research Park in 1976. 

• Land use surrounding the site is predominantly undeveloped with large tracts held by the Bureau of 

Land Management and the National Park Service. 

• The technical areas located within the canyons would be within the 500-year floodplain of tributaries 

to the Rio Grande. 

lnjrast ructure 

• Three DOE-operated well fields and surface water from the Jemez Mountains provide an average of 

4 .. 1 million gallons of water per day. 

• An onsite wastewater treatment plant and collection system receives sewage. 

• A Los Alamos County/DOE power pool and a 20-megawatt onsite gas fired generation plant supply 

power. In 1993, site usage was 68 megawatts. 

• Transportation in the region consists of local access roads (such as U.S . Route 502) and other major 

roads (such as U.S. Routes 84 and 285 and Interstates 25 and 40). No major railroads provide rail 

service to the LANL region. 

Cultural Resources 

• Native American occupation of the LANL area began about 12,000 years ago. 

• Over 975 prehistoric sites and 50 historic resources have been recorded. Approximately 75 % of LANL 

has been inventoried for cultural resources. 

• About 95 % of the prehistoric and historic sites are considered eligible or potentially eligible for 

inclusion on the National Register of Historic Places. 
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4.4.8 NEV ADA TEST SITE-LAS VEGAS, NEV ADA 

The Nevada Test Site (NTS) occupies 1,350 square miles (864,000 acres) of desert valley and Great Basin 

mountain terrain in southern Nevada, 65 miles northwest of Las Vegas. The NTS has been the primary 

location for testing the Nation's nuclear explosive devices since 1951. NTS is shown in Figure 4- 9. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 14,266 based on 

1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.012. 

mrem according to the Summary of Radionuclide Air Emissions from Department of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 0 .0290 person-rem according to the 1992 DOE summary report (DOE, 1994a). 

Air Quality 

• Nye and Lincoln Counties are classified by EPA as attainment areas for all six National Ambient Air 

Quality Standards criteria air pollutants. Clark County is designated as a nonattainment area for the 

criteria air pollutants carbon monoxide and particulate matter of less than 10 micrometers in diameter 

(PM 10). 

• Major sources of radiological air emissions from the site are post-test drilling, mining, and sampling 

operations for underground nuclear tests and, possibly, evaporation of containment pond water. Other 

air pollutant emissions a,:e from construction activities, surface disturbances, fugitive dust from 

unpaved roads, fuel burning equipment, open burning, fuels storage facilities, and asbestos removal 

activities. 

• Prevailing winds at the Mccarren International Airport in 1992 were from the southwest with a 12 % 

occurrence. The highest annual occurrence of windspeed was between 4 .6 and 11 .5 mph, with an 

occurrence of 34 % . Data from NTS towers indicate that prevailing winds are from the southwest 

during the summer and from the north to northwest during the winter. Temperatures range from an 
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average daily minimum of 28 degrees Fahrenheit in January to an average daily maximum of 96 °F 

in July. 

Water Resources 

• The only permanent onsite water bodies are ponds associated with wastewater disposal and springs. No 

continuously flowing streams occur on the site . 

• No federally designated Wild and Scenic Rivers exist on the site . 

• During extreme precipitation, flash flooding may occur . 

• Groundwater wells supply water. 

• Onsite evaporation ponds receive waste discharge. 

• Surface water sampling in 1991 showed nine parameters above comparison criteria. 

• Major groundwater units include the lower carbonate aquifer, volcanic aquifer, and the valley fill 

aquifer. No aquifers are considered sole source aquifers. 

• Groundwater monitoring in 1991 indicated that eight contaminant comparison criteria were exceeded 

at onsite wells. 

Geology and Soils 

• The site is located in the Basin and Range physiographic province, with mountain ranges running from 

north to south separated by broad, flat-floored , and gently sloped valleys and elevations ranging from 

3,000 to 6,900 feet. 

• Major rock units include, from oldest to youngest, the Paleozoic carbonates and elastics, Tertiary tuffs 

and lavas, and Tertiary and Quaternary alluvium. 

• Faults in the ROI include the Cane Springs and Yucca Faults. 
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• Severe earthquakes on faults in southern California (for example, the San Andreas Fault) should not 

result in damaging ground motion at the site. The Yucca Fault is the only capable fault on the NTS . 

• Lava flows and associated cinder cones are within 30 miles of the site. The probability that a volcanic 

eruption would occur in the ROI in the near future is low. 

• The potential for subsidence is low for a large portion of the site. 

Ecological Resources 

• Desert shrubs typical of the Mojave or Great Basin Deserts or transition desert between these two areas 

cover most of NTS. Shrubs and small trees are the dominant vegetation and vary, depending on 

elevation. Dominant associations include creosote bush, hopsage/desert thorn, sagebrush, and pinon 

pine and juniper with sagebrush. Crater environments and volcanic highlands are unique habitats. 

• Springs and ponds have associated riparian areas, but no officially designated wetlands. 

• The Federal and State endangered American peregrine falcon and Federal threatened and State 

protected desert tortoise are found on NTS . Nineteen candidate species are found on NTS (7 are State 

protected, 1 is State critically endangered, and 1 is protected as a game species); most nonrodent 

species of mammals at NTS are on Nevada's protected species list. Twenty-one species of plants at NTS 

are State-listed. No plant species are federally endangered. Federal endangered aquatic species are 

located nearby at Ash Meadows (including the Devil's Hole pupfish, Warm Springs pupfish, Pahrump 

killifish, Ash Meadows speckled dace, and Ash Meadows Amargosa pupfish). 

Socioeconomic Conditions 

• The ROI for NTS comprises Nye and Clark Counties . One hundred percent of the site 's employees 

reside in these counties . 

• Total site employment in 1994 was 7,086. Total ROI employment in 1990 was 454,030. 

• The ROI unemployment rate in 1991 was 5 .4 % . 

• The ROI per capita income for 1991 was $18,543 . 
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• The total population in the ROI in 1994 was 759,240. Population demographics: Native 

Americans-0.9%; urban-96%. 

• Housing: owner-occupied-52 .3%; renter-occupied-47.7%. 

• Sensitive populations: children (under 15 years old)-21 % ; women of child-bearing age (ages 15 to 

44)-23.2%; adults over 65-10 .5% . 

Environmental Justice 

• Minorities-Figure I-8a. 

• Below poverty level-Figure 1-25. 

• Presence of Federally recognized Native American Tribes: Benton Paiute Reservation, Timbisha 

Shoshone Reservation, Bishop Paiute Shoshone Reservation, Big Pine Paiute Shoshone Reservation, 

Fort Independence Reservation, Lone Pine Paiute Reservation, Yomba Reservation, Duckwater 

Reservation, Pahrump Paiute Tribe, Las Vegas Paiute Indian Colony, Chemehucvi Reservation, 

Colorado River Reservation, Paiute Indian Tribe of Utah, Kaibab Paiute Reservation . 

Tribal lands-Figure I-8b. 

Land Use 

• The site occupies approximately 1,350 square miles (864,000 acres) of desert valley and Great Basin 

mountain terrain, of which 25 % is currently unused or provides buffer zones. Facility expansion is 

possible within all of the area in use. 

• Land surrounding the site is predominantly Federally owned. 

• The site is not located within any floodplain as there are no continuously flowing surface water streams 

occurring on the site. 
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lnfrast ructure 

• Fourteen wells throughout the site supply an average of 1.36 million gallons of water per day . 

• Onsite sewage treatment plants and septic tanks receive an average of 0.140 million gallons of sewage 

per day. 

• The Nevada Power Company supplies power; the current site load is 30 megawatts. 

• Transportation in the region consists of local access roads (such as Lathrop Wells Road, Jackass Flats 

Road, and 'Mercury Highway) and major routes (such as U.S. 95, U.S . 93, and Interstate 15). The 

Union Pacific Railroad is the primary provider of rail service to the NTS region. 

Cultural Resources 

• Human habitation of the NTS area dates from as early as 12,000 years ago. European contact began 

approximately 145 years ago . 

• Numerous archaeological sites have been identified within the NTS facility. A long-range study will 

result in an 11 % archaeological sample of NTS. 

4.4.9 OAK RIDGE RESERVATION-OAK RIDGE, TENNESSEE 

The Oak Ridge Reservation (ORR) occupies 35,000 acres in the valley and ridge province of eastern 

Tennessee. The ORR property was primarily used for agriculture before it was acquired by the Federal 

Government in 1942 for the wartime Manhattan Project. The ORR contains three major facilities: Oak 

Ridge National Laboratory (ORNL), the Y-12 Plant, and the K-25 Site. Also located on the ORR Site is the 

Oak Ridge Institute of Science and Education (ORISE), with an area of 340 acres. ORR is shown in Figure 

4-10. 

ORNL's mission is to conduct applied research and development in support of DOE programs in fusion, 

fission, conservation, and other energy technologies. The Y-12 Plant was established to separate uranium 

isotopes, and for many years served as a fabrication facility for nuclear weapons. The current Y-12 Plant 

mission is to serve as a manufacturing technology center for producing nuclear weapons and to perform 
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other defense-related assignments such as dismantling nuclear weapon components, providing special 

production support to various DOE programs, and serving as the nation's storehouse for special nuclear 

materials. The K-25 Site originally enriched uranium but was shut down permanently in 1987. Today, the 

K-25 Site's focus has shifted to supporting investigations related to waste management and environmental 

restoration issues and houses the Centers for Environmental Restoration and for Waste management. The 

K-25 Site's evolving mission will include applied technology, data systems research and development, and 

engineering. ORISE works with DOE and others to provide capabilities in science and engineering 

education, particularly medical sciences, and environmental and energy systems. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 881 ,652 based on 

1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 1.40 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 43 person-rem according to the 1992 DOE summary report (DOE, 1994a). 

Air Quality 

• The Eastern Tennessee-Southwestern Virginia Interstate Air Quality Control Region is classified by 

EPA as an attainment area with respect to all six National Ambient Air Quality Standards criteria air 

pollutants. 

• Major sources of criteria pollutant emissions from the site are steam plant emissions. The primary 

source of radionuclide emissions is the Toxic Substances Control Act Incinerator. 

• Prevailing winds at ORR in 1992 were generally up-valley from the southwest and west-southwest or 

down-valley from the northeast and east-northeast; the highest occurrence of windspeed was between 

1 and 4 mph with an annual occurrence of 58 % . The average annual temperature is 57 .3 degrees 

Fahrenheit (°F), ranging from an average daily minimum of 36 .3 °Fin January to an average daily 

maximum of 87.2 °Fin July . 
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Water Resources 

• Major surface water features include the Clinch River and its onsite tributaries-Bear Creek, East Fork 

Poplar Creek, White Oak Creek, Melton Branch, Poplar Creek, and Mitchell Branch. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 

• The Clinch River supplies water. 

• Onsite streams and the Clinch River receive treated wastewater. 

• Surface water sampling in 1992 showed concentrations of 26 parameters that exceeded comparison 

criteria . 

• The major groundwater unit is the Knox Aquifer, composed of the Knox Group and the Maynardville 

Limestone. No aquifers are considered sole source aquifers . 

• Groundwater monitoring for radioactive and nonradioactive parameters in 1992 indicated that 17 

contaminants exceeded comparison criteria. 

Geology and Soils 

• The topography consists of alternating valleys and ridges that strike northeast to southwest. 

• Major rock units include, from oldest to youngest, the Rome Formation (sandstones and shales), the 

Conasauga Group (limestones and shales), the Knox Group (cherty limestones and dolomites), and the 

Chickamauga Group (limestones with interbedded shales) . 

• Unconsolidated residual material is 16 to 98 feet thick. 

• The formation of karst solution pits and sinkholes has occurred in the carbonate bedrock. Changes to 

local groundwater levels or to surface water drainage patterns could create localized subsidence. 

• The typical residual soil in the area is a reddish-brown clay. Alluvium also occurs in floodplains along 

streambeds. Valley soils are a mixture of clays, silts, and weathered shale fragments . 
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• The structure of the Valley and Ridge province is characterized by major subparallel thrust faults . 

None of these faults is considered capable. 

• Seismic activity in the southern Appalachian Mountains that has affected the site area has been recorded 

45 times since 1800. The probability of future seismic damage is moderate. 

Ecological Resources 

• Natural plant communities or pine plantations cover most of ORR. Vegetation consists of pine and 

pine-hardwood; hemlock, white pine and hardwood; cedar, cedar pine, and cedar-hardwood; 

bottomland hardwood; upland hardwood; northern hardwood; and nonforest. Upland hardwoods 

dominate. Upland hardwood, cedar barrens, and old fields are ecologically significant resources. 

Unique habitats include river bluffs and slopes and spring-fed limestone quarries . 

• Approximately 20 % of ORR consists of wetlands; half are bottomland forested and half are pothole 

wetlands. 

• The Federal threatened and State endangered bald eagle has been located on ORR. Eight candidate 

species (two are State endangered, three are State threatened, and two are State in need of 

management), one State endangered species, and four State threatened species are found on ORR. 

Federal- and State-listed species are also present near ORR. 

Socioeconomic Conditions 

• The ROI for ORR comprises Anderson, Knox, Loudon, and Roane Counties. Ninety percent of the 

site's employees reside in these counties. 

• Total site employment in 1990 was 21,544. Total ROI employment by place of work in 1990 was 

287,974 . 

• The ROI unemployment rate in 1991 was 5.9%. 

• The ROI per capita income in 1990 was $16,821. 
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• The total population in the ROI in 1990 was 482,481. Population demographics: Native 

Americans-0.25%; urban-67.9%. 

• Housing: owner-occupied-68 .3 % ; renter-occupied-31 . 7 % . 

• Sensitive populations: children (under 15 years old)-18.9%; women of child-bearing age (ages 15 to 

44)-24.2%; adults over 65- 13.3% . 

Environmental Justice 

• Minorities-Figure 1-9. 

• Below poverty level-Figure 1-26. 

• Presence of Federally recognized Native American Tribes: none. 

Land Use 

• The site occupies approximately 35,000 acres of which 11 ,500 acres are developed and 23,500 acres 

are undeveloped; of the land that is undeveloped, approximately 5,629 acres are available for future 

site development. 

• With the exception of the city of Oak Ridge to the north, land surrounding the site is predominantly 

rural, consisting of undeveloped forest land, agriculture, and low-density residential. 

• Most of the ORR site is outside the 500-year floodplain of Clinch River except for areas adjacent to 

the confluences of White Oak Creek and Raccoon Creek with Clinch River. 

Infrastructure 

• The Clinch River provides an average of 18.3 million gallons of water per day. 

• The Oak Ridge West End Treatment Plant and onsite sewage systems receive an average of 2.0 million 

gallons of sewage per day . 
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• The Tennessee Valley Authority (TV A) supplies power; the current site load is 116 megawatts . Coal 

and natural gas is also used. 

• Transportation in the region consists of local access roads (such as State Routes 1700 and 62) and 

major roads (such as Interstates 75, 40, and 81). The Southern Railway and the L&N Railway are the 

primary providers of rail service to the ORR region, which includes a L&N rail line that runs adjacent 

to the site boundary. 

Cultural Resources 

• Native American occupation of the Oak Ridge area began about 12,000 years ago. European settlement 

began during the 18th century. 

• Over 65 prehistoric sites and over 240 historic resources (remains and standing structures) have been 

recorded at ORR. About 90 % of the site has received at least reconnaissance-level studies; less than 

5 % has been intensely surveyed. 

• About 10 prehistoric sites and 20 historic sites are potentially eligible for the National Register of 

Historic Places. 

4.4.10 PADUCAH GASEOUS DIFFUSION PLANT-PADUCAH, KENTUCKY 

Paducah Gaseous Diffusion Plant (PGDP) occupies 3,425 acres in western Kentucky 10 miles west of 

Paducah, and employs 1,868 people. Paducah has been an active uranium enrichment facility since 1952. 

Enriched uranium is produced for the commercial sector as fuel for nuclear power reactors in the United 

States and overseas. Paducah is shown in Figure 4-11. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 500,502 based on 

1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 
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• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0045 

mrem according to the Summary of Radionuclide Air Emissions from Department of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 0.017 person-rem according to the 1992 DOE summary report (DOE, 1994a). 

Air Quality 

• McCracken County is currently classified by EPA as a marginal nonattainment area for ozone. The 

area is in attainment for the other five criteria pollutants. 

• The major sources of criteria air pollutant emissions are coal-, oil-, and gas-fired boilers. Sources of 

radionuclide emissions in 1992 were the cascade purge vent/stack at the C-310 purge and product 

building, decontamination activities at the C-400 cleaning building, and emissions from laboratory 

hoods in the C-710 building. Two vapor degreasers in the C-400 cleaning building are also sources of 

toxic air emissions. 

• Prevailing winds at the Paducah Airport in 1992 were from the south to the 16 % of the time on a 

yearly basis. The highest occurrence of windspeed was between 8 to 11 mph with an annual occurrence 

of 31 % . January is the coldest month, with a daily average temperature of 35 °F, while July is the 

warmest month with an average temperature of 79 °F. 

Water Resources 

• Major surface water features include the Ohio River (less than 2 miles from Paducah), Metropolis Lake 

(1.5 miles northeast), and two small tributaries of the Ohio River (Big Bayou Creek and Little Bayou 

Creek) that provide surface drainage to the site. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 

• The site would not be affected by the probable 500-year maximum flood . 

• The Ohio River supplies water to Paducah. 
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• Onsite streams and the Ohio River receive treated wastewater. 

• Results from surface water monitoring in 1992 indicated concentrations elevated above comparison 

criteria for two contaminants. 

• Major groundwater units include, froni bottom to top, the McNairy Flow System (interbedded sand, 

silt, and clay), the terrace gravels, the Regional Gravel Aquifer (the primary aquifer in the area, 

composed of sand and gravel units) , and the Upper Continental Recharge System (clayey silt with 

interbedded sand and gravel). No aquifers are considered sole source aquifers. 

• Groundwater monitoring for radioactive and nonradioactive parameters in 1992 showed the presence 

of 15 contaminants exceeding comparison criteria. Three groundwater contamination plumes have been 

identified, one of which extends off site. 

Geology and Soils 

• The topography slopes slightly from more than 450 feet in the southern part of the site to 300 feet near 

the Ohio River. 

• Surface sediments consist of valley fill deposits, which underlie most of the site, extending northward 

to the Ohio River. 

• Major rock units include, from oldest to youngest, basement rocks; Tuscaloosa Formation basal 

gravels; the McNairy Formation consisting of interbedded sand, silt, and clay; the Porters Creek Clay; 

continental deposits of gravel and clay-sand units; and a 10-to-30-foot layer of loess (wind-blown 

sediment). 

• Soils beneath the site are nearly level , somewhat poorly-drained, medium-textured soils that occur on 

uplands. 

• Geologic hazards include potential for earthquakes. The site is near two active seismic zones: the New 

Madrid Fault Zone and the Wabash Valley Fault Zone. The potential for damage from volcanic activity 

is small. 
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Ecological Resources 

• Nonforested areas consisting of mowed grass and developed areas cover most of Paducah; forested 

areas are small and dominated by mature hardwood upland and riparian forests. 

• Onsite wetlands consist of forested wetlands (mature riparian hardwood forest). A wetland in the West 

Kentucky Wildlife Management area (the buffer area surrounding the production facilities) has been 

designated an area of ecological concern. 

• Federal threatened and State endangered species that have been identified or could be identified in the 

vicinity of Paducah include the bald eagle, interior least tern, Indiana bat, and four species of pearly 

mussel. An additional species of pearly mussel is Federal endangered only. The evening bat (Federal 

threatened, State species of special concern) , eight candidate species (one is State endangered, one is 

State threatened, and one is State species of special concern), one State endangered species, two State 

threatened species, and seven State species of special concern are found or could be found near 

Paducah . No federally listed plant species potentially occur in the vicinity of Paducah. 

• Federal threatened and State endangered species that have been identified or could be identified in the 

vicinity of Paducah include the bald eagle, interior least tern, Indiana bat, and four species of pearly 

mussel. An additional species of pearly mussel is Federal endangered only . The evening bat (Federal 

threatened, State species of special concern), eight candidate species (one is State endangered, one is 

State threatened, and one is State species of special concern), one State endangered species, two State 

threatened species, and seven State species of special concern are found or could be found near 

Paducah. No federally listed plant species potentially occur in the vicinity of Paducah. 

Socioeconomic Conditions 

• The ROI for Paducah comprises Mccraken, Ballard, Carlisle, Graves, and Marshall Counties in 

Kentucky, and Massac County in Illinois. 

• Total site employment in 1990 was 1,740. Total ROI employment by place of work in 1990 was 

79,756. 

• The ROI unemployment rate in 1991 was 9. 7 % . 

4-90 



9513387 .. 1339 
Affected Environment Chapter 4 

• The ROI per capita income in 1990 was $15,536 . 

• The total population in the ROI in 1990 was 151 ,526 . Population demographics: Native 

Americans-0.2% ; urban-44.1 %. 

• Housing: owner-occupied-55 .6 % ; renter-occupied-44 .4 % . 

• Sensitive populations: children (under 15 years old)-20.2 % ; women of child-bearing age (ages 15 to 

44)-17.6%; adults over 65-16.8%. 

Environmental Justice 

• Minorities-Figure 1-10. 

• Below poverty level-Figure 1-27. 

• Presence of Federally recognized Native American Tribes: none 

land Use 

• The site occupies approximately 3,425 acres of which 750 acres are developed and 2,575 acres are 

undeveloped; most of which is available for future site development, although the surrounding buffer 

area is designated a State Wildlife Management Area. 

• Land use surrounding the site is predominantly undeveloped natural areas . 

• The site is outside the 500-year floodplain of the Ohio River. 

Infrastructure 

• The Ohio River supplies an average of 15 million gallons of water per day; the water is treated onsite 

by chemical and physical processes . 

• An onsite treatment plant receives an average of 0.2 to 0.4 million gallons of sewage per day . Treated 

sewage is discharged off site. 
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• Electric Energy Inc. supplies power; the current site load is 1,564 megawatts. The site also uses 

approximately 82 tons of coal per day . 

• Transportation in the region consists of local access roads (such as State Routes 1154 and 358) and 

major roads (such as Interstate 24 and U.S. Highways 45, 60, and 63). The Burlington Northern 

Railroad, Paducah Railroad, Louisville Railroad, and the onsite U .S. Government Railroad are the 

primary providers of rail service to the Paducah region. 

Cultural Resources 

• The site has no recorded archaeological or historic sites, although some have been identified in areas 

near Paducah. This region has not been subject to any systematic cultural resources surveys. 

• The site contains no Natural Historic Landmarks and no properties listed on the National Register of 

Historic Places. 

4.4.11 P ANTEX PLANT-AMARILW, TEXAS 

The Pantex Plant is approximately 17 miles northeast of downtown Amarillo, Texas, on the Llano Estacado 

(Staked Plains) and consists of 10,080 acres of DOE-owned land and 5,856 acres of land leased from Texas 

Tech University. The Pantex Plant was first used in 1942 by the Army Ordnance Corps for loading 

conventional ammunition shells and bombs. It was chosen in 1951 by the Atomic Energy Commission for 

expansion of its nuclear weapons assembly facilities . The mission of the Pantex Plant includes disassembly, 

assembly, quality evaluation, and maintenance of the Nation's nuclear weapons stockpile. The workforce 

at the Pantex Plant currently consists of 77 DOE employees and 2,930 prime contractor employees. The 

Pantex Plant is shown in Figure 4-12. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 265,185 based on 

1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c) . 
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• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was less than 

0.0001 rnrem per year according to the Summary of Radionuclide Air Emissions from Department of 

Energy Facilities for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was negligible according to the 1992 DOE summary report (DOE, 1994a) . 

Air Quality 

• Potter and Armstrong Counties are classified by EPA as attainment areas for all six of the criteria air 

pollutants. 

• The major source of emissions from the Pantex Plant is the boiler house for the steam plant. Sources 

of volatile organic compound emissions include building 16-4 (paint spray booth) , building 12-19 (HE 

formulation), and building 11-36 (HE synthesis) . 

• Prevailing winds at the Amarillo International Airport in 1992 were from the south 13.5 % of the time 

on a yearly basis; the highest occurrence of windspeed was between 12.5 to 18.4 miles per hour with 

an annual occurrence of 35 % . 

Water Resources 

• No streams or rivers flow through or near the Pantex Plant; the only natural onsite surface water bodies 

are numerous ephemeral playa basins. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 

• Based on the results of a flood hazards analysis, the probability of flooding is low. 

• Onsite playas receive treated wastewater. 

4-93 



Chapter 4 Affected Environment 

oo Pantex. 
Lake 

. t ,:·q N 0 
I 

293 

I 
293 

® 
,, 
' Q ® 

0 

I .9 I . 
' j ' I I' 

' 

~ 

i!':-
C 
:::, 
0 

(.) C l .... 0 
.0 Q) Cl) .... :t: ca 0 (.) a.. 

0 ® 
§ i 

i 
I 
I 

I 
I , . . 

c::. I\ 0 

Legend 

1----
ww 

Site perimeter .I~ 
amw.::am ~"'j 

Map not drawn to scale 

Figure 4-12. Pantex Plant 

4-94 



9513387 .. 13ll I 
Affected Environment Chapter 4 

• Onsite surface water sampling in 1992 showed concentrations of four parameters that exceeded 

comparison criteria. No offsite sampling was performed. 

• Groundwater wells in the Ogallala Aquifer supply water. 

• Major groundwater units include the Ogallala Aquifer and the underlying Dockum Group Aquifer. No 

aquifers are considered sole source aquifers . 

• Groundwater monitoring in 1992 indicated that 10 parameters exceeded comparison criteria . 

Geology and Soils 

• The topography at the site is relatively flat and is characterized by rolling plains and numerous natural 

playa basins, or ephemeral lakes . Elevations range from approximately 3,500 to 3,600 feet above 

National Geodetic Vertical Datum. 

• Major rock units include, from oldest to youngest, crystalline basement rocks, the Triassic Dockum 

Group (sedimentary rocks) , the Ogallala Formation (sand, silt, clay, gravel, and some caliche), and 

the Blackwater Draw Formation (the surface deposit consisting of buried soils and silty clay and 

caliche) . 

• The primary soils at the site are deep clay loams and clays that occur on gentle slopes. 

• No active surface faults occur in the ROI. 

• Only 36 felt earthquakes have occurred in the Texas Panhandle between 1906 and 1986. Four 

earthquakes occurred near the site between 1982 and 1989. The potential for damage from earthquakes 

or volcanic activity is small . 

Ecological Resources 

• Very little relatively undisturbed habitat exists on the site. Vegetation consists of native and improved 

pasture, short-grass prairie, or planted vegetation. 
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• Wetlands are associated with five playas on the Pantex Plant; numerous smaller wetlands ( 10 acres or 

less) are on the western and southwestern parts of the site. The playas on the Pantex Plant constitute 

376 acres. 

• No critical habitat is known at the Pantex Plant. Federal and State endangered species found on or near 

the site include the American peregrine falcon, and whooping crane. The bald eagle (Federal 

threatened and State endangered) is also found on or near the site. The interior least tern is Federal 

endangered only. The Federal and State threatened Arctic peregrine falcon and five candidate species 

(two are State threatened species) may also be found. 

Socioeconomic Conditions 

• The ROI for the Pantex Plant includes Carson, Potter, and Randall Counties. At least 96 % of the site's 

employees reside in these counties. 

• Total site employment in 1990 was 2,891. Total ROI employment by place of work in 1990 was 

104,254. 

• The ROI unemployment rate was 4.9% in 1991. 

• The ROI per capita income in 1990 was $16,991. 

• The total population in the ROI m 1990 was 194,123. Population demographics: Native 

Americans-0.7%; urban-87 .2%. 

• Housing: owner-occupied-64. 7 % ; renter-occupied-35 .3 % . 

• Sensitive populations: children (under 15 years old)- 24 %; women of child-bearing age (ages 15 to 

44)-23.2 %; adults over 65-11.7%. 

Environmental Justice 

• Minorities-Figure 1-11. 

• Below poverty level-Figure 1-28. 
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• Presence of Federally recognized Native American Tribes: none 

Land Use 

• The site consists of 10,080 acres of DOE-owned land and 5,856 acres of land leased from Texas Tech 

University for a total of 15,936 acres. Of the DOE-owned land, approximately 2,000 acres are 

developed and 8,080 acres are undeveloped; of the undeveloped land, approximately 7,713 acres are 

available for future site development. 

• Land use surrounding the site is predominantly agricultural, involving both farming and ranching 

operations. 

• The Pantex plant is not located within a 500-year floodplain. 

Injrast ructure 

• Five production wells in the Ogallala Aquifer provide an average of 0.5 million gallons of water per 

day. 

• An onsite wastewater treatment plant and an open ditch that drains to an onsite playa receive an 

average of 0.275 million gallons of sewage per day. 

• The Southwestern Public Service Company supplies power; the current site load is 12.6 megawatts. 

• Transportation in the region consists of local access roads (such as State Routes 293, 245, and 683), 

and major roads (such as Interstates 40 and 27 and U.S. Highways 60 and 287). The Atchison, Topeka, 

and Santa Fe Railroads are the providers of rail service to the Pantex Plant region. 

Cultural Resources 

• The site has 42 prehistoric archaeological sites and 3 historic farmstead sites . The Texas State Historic 

Preservation Office has not evaluated whether the Pantex Plant may contain additional unrecorded 

archaeological sites. 

• The site contains no Natural Historic Landmarks and no properties listed on the National Register of 

Historic Places. 
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4.4.12 PORTSMOUTH GASEOUS DIFFUSION PLANT-PORTSMOUTH, Omo 

The Portsmouth Gaseous Diffusion Plant (PORTS) is approximately 22 miles northeast of Portsmouth in 

Pike County, Ohio, occupying an area of 6.3 square miles (4,003 acres). Construction of the site began in 

late 1952 and ended in 1956, one year after the start of uranium enrichment processing at the site. 

Portsmouth was operated through November 1986 for DOE and its predecessor agencies by the Goodyear 

Atomic Corporation. Since then, Portsmouth has been managed by Martin Marietta Energy Systems, Inc. 

The mission of Portsmouth continues to be uranium enrichment. Portsmouth is shown in Figure 4-13. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 639,602 based on 

1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.260 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 3.0 person-rem according to the 1992 DOE summary report (DOE, 1994a). 

Air Quality 

• Pike County is currently classified by EPA as an attainment area for all six National Ambient Air 

Quality Standards criteria air pollutants. 

• The major sources of criteria pollutant emissions are three coal-fired boilers at the X-600 steam plant. 
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• Prevailing winds at Portsmouth are from the south to southwest, with the south averaging the highest 

at just over 11 %. Windspeeds average 5 mph, with winds up to 75 mph on record. The average annual 

temperature measured at Portsmouth during 1992 was 55 degrees Fahrenheit (°F) , with seasonal 

average temperatures of 32 °For below in the winter, and 90 °For above in the summer. 

Water Resources 

• Major surface water features include the Scioto River and its onsite tributaries- Little Beaver Creek 

and Big Run Creek. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 

• An alluvial aquifer and the Scioto River supply water. 

• Onsite streams and the Scioto River receive treated wastewater. 

• Surface water sampling in 1992 showed four parameters above their comparison criteria . 

• Major groundwater units include the Mississippian shale and sandstone bedrock aquifer and the 

unconsolidated sediment aquifer. 

• Groundwater monitoring in 1992 showed eight parameters above comparison criteria . 

Geology and Soils 

• The site is on gently rolling land about 130 feet above the Scioto River with an average elevation of 

670 feet above National Geodetic Vertical Datum. 

• The predominant landform in the area is a relatively level, filled valley of the preglacial Portsmouth 

River, which runs north to south . 

• Major rock units include, from oldest to youngest, the Ohio Shale, the Bedford Shale, the Berea 

Sandstone, the Sunbury Shale, and the Cuyahoga Shale. 
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• The site is in an abandoned river valley filled with fluvial materials. These unconsolidated sediments 

are the Gallia Sand Member and the Minford Clay Member. 

• The soils in the fenced area are mostly urban land and are covered by roads, parking lots, buildings, 

and railroads. Other soils are well-drained, upland soils . 

• No significant geologic faults exist in the ROI. 

• The potential for damage from volcanic activity is small. 

Ecological Resources 

• Vegetation consists of pastureland, old fields, oak-hickory, upland mixed hardwood , bottomland mixed 

hardwood, pine, second-growth hardwood, and scrub thicket. All forests and old fields are second 

growth. 

• Wetlands at Portsmouth are minimal and total only one acre. 

• The Federal and State endangered Indiana bat has been identified in the vicinity of Portsmouth. One 

candidate species (listed as State threatened), three State endangered species, four State threatened 

species, four State potentially threatened species, and seven State special interest species occur near 

Portsmouth. No threatened or endangered plants have been located on the site. 

Socioeconomic Conditions 

• The ROI for Portsmouth comprises Pike, Jackson, Ross, and Scioto Counties . Ninety-two percent of 

the site's employees reside in these counties. 

• Total site employment in 1990 was 2,386. Total ROI employment by place of work in 1990 was 

77,806. 

• The ROI unemployment rate in 1991 was 9.3%. 

• The ROI per capita income in 1990 was $19,918 (1990 dollars) . 
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• The total population in the ROI in 1990 was 204,136. Population demographics: Native 

Americans-0.34 % ; urban-35 .62 % . 

• Housing: owner-occupied-70%; renter-occupied-30%. 

• Sensitive populations: children (under 15 years old)-21.9%; women of child-bearing age (ages 15 to 

44)-21.3 %; adults over 65-13.7%. 

Environmental Justice 

• Minorities-Figure 1-12. 

• Below poverty level-Figure 1-29. 

• Presence of Federally recognized Native American Tribes: none 

Land Use 

• The site occupies approximately 6.3 square miles (4,003 acres), of which 800 acres are developed and 

3,203 acres are undeveloped; of the land that is undeveloped, nearly all is available for future site 

development. 

• Land use surrounding the site is predominantly rural. 

• The site is located outside a 500-year floodplain. 

Infrastructure 

• An onsite facility and 31 offsite supply wells provide an average of 14 million gallons of water per day. 

• An onsite facility receives an average of O .35 million gallons of sewage per day . 

• The Ohio Valley Electric Corporation supplies power via an electrical and coal-fired system; the 

current site load is 1,537 megawatts of electricity and 4,500 tons of coal per month. 
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• Transportation in the region consists of local access roads (such as Piketon Hill Road and State Route 

32) and major roads (such as Interstate 70 and U.S. Highways 23, 52, and 50). The Chesapeake and 

Ohio Railroad and Norfolk and Western Railroad are the primary providers of rail service to the 

Portsmouth region. 

Cultural Resources 

• The site has no recorded archaeological sites, standing structures, or traditional cultural properties, 

except for two cemeteries in the northeast corner of Portsmouth. This property has not been subject 

to a comprehensive cultural resources survey. 

• The site contains no Natural Historic Landmarks and no properties listed on the National Register of 

Historic Places. 

4.4.13 ROCKY FLATS ENVIRONMENTAL TECBNOWGY SITE-GoLDEN, COWRADO 

The Rocky Flats Environmental Technology Site (RFETS) occupies 7,040 acres approximately 16 miles 

northwest of Denver, in Jefferson County, Colorado, and employs 7,365 employees. From 1952 to 1992, 

the primary mission of RFETS was producing nuclear weapons components . The mission has now changed 

to decontamination and decommissioning and cleanup. RFETS is shown in Figure 4- 14. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 2,171 ,877 based 

on 1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0002 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 0.140 person-rem according to the 1992 DOE summary report (DOE, 1994a). 
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Figure 4-14. Rocky Flats Environmental Technology Site 
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Air Quality 

• Jefferson County is classified by EPA as a Federal nonattainment area for carbon monoxide, ozone, 

and particulate matter less than 10 micrometers in diameter (PM 10) . The area is in attainment for the 

other three criteria air pollutants . 

• The major source of air pollution at the site consists of steam plant boilers. 

• Winds from the south were the most prevalent at Stapleton Airport in 1992 ( 14 % of the time) , and the 

most frequent windspeed was from 5 to 7 mph (45% annually). Mean windspeeds measured at RFETS 

in 1990 were 9.0 mph; highest was 88.6 mph . Mean temperature at RFETS in 1992 was 49.2 degrees 

Fahrenheit (°F), with temperatures ranging from a maximum monthly average in July of 77 °F and 

a minimum monthly average in December of 17 °F. 

Water Resources 

• Major surface water features include North Walnut Creek, South Walnut Creek, and Woman Creek, 

which are ephemeral streams draining the main site facilities in a west-to-east pattern. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 

• The Denver Water Board, via the Ralston Reservoir and the South Boulder Diversion Canal, supplies 

water for the site. 

• Walnut Creek receives treated wastewaters. 

• No contaminants in the surface water exceeded comparison criteria in 1992. 

• Major groundwater units include, from deep to shallow, the Laramie-Fox Aquifer, a shale aquitard 

(upper unit of the Laramie Formation), the Arapahoe Formation Aquifer, and the surficial Rocky Flats 

Alluvium. No aquifers beneath the site are sole source aquifers. 

• In 1992, 12 contaminants in the groundwater exceeded comparison criteria. 
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Geology and Soils 

• The site lies on the eastern edge of the Rocky Flats Plateau, which flanks the eastern edge of the Front 

Range of the Rocky Mountains. Elevation is approximately 6,000 feet. 

• Major underlying rock units include the Pierre Shale and Fox Hills Sandstone. RFETS is situated on 

the Rocky Flats Alluvium, which varies in thickness up to 100 feet and provides a gravelly cover over 

bedrock. 

• The surface soils at the site consist of clay, cobbly clay, and sandy loams. The soils are moderately 

deep, well drained, and have moderate to low permeability. 

• The Golden Fault is west of the site . 

• Geologic hazards include little or no risk from subsidence, landslides, or earthquakes. 

Ecological Resources 

• Major vegetation communities consist of mesic mixed and xeric mixed grassland (mixed tall and short 

grass communities), riparian woodland, complex deciduous woodland and bottomland shrubland, tall 

upland shrubland, tall and short marsh, and wet meadow. Grasslands comprise 82.3% (5 ,393 acres) 

of the plant communities at RFETS. 

• Wetlands total 249 acres and include wet meadow/marsh, short and tall marsh , riparian woodland, and 

open water. 

• The Federal threatened and State endangered American peregrine falcon and bald eagle have been 

observed at RFETS, and the Federal endangered whooping crane (State endangered), least tern (State 

endangered), piping plover (State threatened), and black-footed ferret (State endangered) may be found 

at RFETS . Two Federal threatened species and 18 candidate species may also be found on RFETS. 

Eighteen State species of special concern may also occur. 

Socioeconomic Conditions 

• The ROI for RFETS comprises Jefferson, Adams, Arapahoe, Boulder, and Denver Counties . 
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• Total site employment in 1991 was 7,365. Total ROI employment by place of work in 1991 was 

1,198,525. 

• The ROI unemployment rate in 1991 was 4.5%. 

• The ROI per capita income in 1990 was $20,961. 

• The total population in the ROI in 1991 was 1,790,600. Population demographics: Native 

Americans-0. 8 % ; urban-95 % . 

• Housing: owner-occupied-60.8%; renter-occupied-39.2% . 

• Sensitive populations: children (under 15 years old)-21.7%; women of child-bearing age (ages 15 to 

44)-25.4%; adults over 65-9.3%. 

Environmental Justice 

• Minorities-Figure I-13a. 

• Below poverty level-Figure I-30. 

• Presence of Federally recognized Native American Tribes: Arapaho, Cheyenne. 

Tribal lands-Figure I-13b. 

Land Use 

• The site occupies approximately 7,040 acres, of which 1,038 acres are developed and 6,002 acres are 

undeveloped; of the undeveloped land, approximately 5,753 acres are available for future site 

development. 

• Land uses surrounding the site are agricultural, industrial, mining, and low-density residential. 

• Existing facilities at RFETS lie outside the 500-year floodplain. 
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Infrastructure 

• The Denver Municipal Water District provides an average of 0.272 million gallons of water per day 

from the Ralston and Gross Reservoirs . 

• An onsite wastewater treatment system consisting of primary, secondary, and tertiary treatment and 

using an activated sludge process receives an average of 0.15 million gallons of sewage per day . 

• The Public Service of Colorado's Val imont and Cherokee Generating Station, via electricity and gas, 

provides power; the average loads are 18.3 megawatts of electricity and 1,750 million cubic feet of gas 

per day. 

• Transportation in the region consists of roads and interstates (such as nearby State Route 93) and rail 

lines intersecting in Denver, a major railway hub . 

Cultural Resources 

• Native American groups have lived in the RFETS area since about 10,000 years ago . European 

occupation of the region began in the late 19th century. 

• Portions of the site have been subject to a comprehensive cultural resource survey. Several historic and 

prehistoric archaeological sites have been identified . The site contains no recorded standing structures 

but has the potential to contain traditional cultural properties. 

• The site contains no National Historic Landmarks or properties listed on the National Register of 

Historic Places. 

4.4.14 SANDIA NATIONAL LABORATORJES-ALBUQUERQUE, NEW MEXICO 

Sandia National Laboratories, New Mexico (SNL-NM), is immediately southeast of Albuquerque, New 

Mexico, on Kirtland Air Force Base (KAFB). SNL-NM occupies two parcels of land on KAFB, which have 

been allocated to DOE. These parcels total 2,820 acres. SNL-NM is a research and development laboratory 

with a primary mission of developing, engineering, and testing nonnuclear components of nuclear weapons. 

SNL-NM is operated for DOE by Sandia Corporation, a subsidiary of Lockheed/Martin Corporation. The 
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current workforce at the site consists of 40 DOE employees and 8,556 prime contractor employees. SNL

NM is shown in Figure 4- 15 . 

The Inhalation Toxicology Research Institute (ITRI) is located within a few miles of the SNL-NM site and 

is considered in conjunction with SNL-NM in the impacts analysis. ITRI's principal mission is to investigate 

human health effects from inhalation of airborne particulates, radioactive substances, insulating materials, 

and diesel exhaust. A brief description of the ITRI is found in Section 4. 5. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 610,714 based on 

1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0034 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a) . 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 0.020 person-rem according to the 1992 DOE summary report (DOE, 1994a) . 

Air Quality 

• Bernalillo County, in which SNL-NM is located, is classified by EPA as a nonattainment area for the 

criteria pollutant carbon monoxide. The county is in attainment for the other five criteria air pollutants . 

• Major sources of air pollution at the site include vapor degreasers, solvents for cleaning benches, 

gasoline dispensing facilities, paint spray booths, and solvents vented from the Hazardous Waste 

Management facility fume hoods and bulking operations. 

• Prevailing winds are from the north with a frequency of 10 % . The dominant windspeed range is 5 to 

7 mph, with an occurrence of almost 38%. The frequency of calm winds is 8%. Average monthly 

temperatures range from 35 to 78.8 degrees Fahrenheit. Average annual precipitation is 8 inches . 
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Water Resources 

• Major surface water features include the Rio Grande (6 miles from the western edge of KAFB) and 

onsite intermittent drainages such as Tijeras Arroyo and Arroyo de! Coyote. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 

• The city of Albuquerque and KAFB wells supply water for the site. 

• The city of Albuquerque wastewater treatment plant and surface water impoundments receive 

wastewater. 

• In 1992, surface water monitoring showed two parameters above their comparison criteria . 

• The major groundwater unit is the Valley Fill Aquifer, consisting of unconsolidated and 

semiconsolidated sands, gravels, silts, and clays. No sole source aquifers exist in the ROI. 

• Groundwater monitoring in 1992 showed that comparison criteria were exceeded for five parameters. 

Geology and Soils 

• The topography at the site is generally flat, except for the steep-sided arroyos that cut through the mesa 

area. 

• Major rock units below the eastern section of the site include basement rocks . Most of the rest of the 

site is underlain by the Santa Fe Group, which includes gravels, sands, silts, and clays deposited in a 

basin formed by the uplift of the mountains to the east. Ortiz gravel and Rio Grande fluvial deposits 

are surficial deposits in some places. 

• The soils present include sandy, gravelly, loamy, stony, and very cobbly soils. Basalt, sandstone, and 

limestone outcrops are also present. 

• Four faults, including two capable ones, cut across the site. 
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• The site is in an area characterized by high seismic activity but 'of low magnitude and intensity. Studies 

indicate that a nondamaging earthquake may be expected every 2 years, with a damaging event every 

100 years. 

• The potential for damage from volcanic activity is small. 

Ecological Resources 

• Vegetation includes grassland, arroyo banks/dissected terrace, and grassland on dune sand. Grassland 

vegetation dominates . Dominant shrub species are sand sagebrush and four-wing saltbush, which are 

widespread in the western United States. Unique habitat includes arroyos. 

• Wetland habitat is extremely limited on KAFB. 

• No known federally listed threatened or endangered species have been found at SNL. The Federal and 

State endangered peregrine falcon could exist in woodland or canyons. Two candidate species exist and 

one candidate species potentially exists on KAFB; three State-listed endangered cacti are located within 

KAFB; five State-listed endangered fauna exist or potentially exist on KAFB; and four plants classified 

as State Priority 1 are located in the vicinity of KAFB. 

Socioeconomic Conditions 

• The ROI for SNL-NM includes Bernalillo, Cibola, Sandoval, Santa Fe, Torrance, and Valencia 

Counties. At least 90 % of the site's employees reside in these counties. 

• Total site employment in 1992 was 8,596. Total ROI employment by place of work in 1990 was 

393 ,398 . 

• The ROI unemployment rate was 7 .0% in 1991. 

• The ROI per capita income in 1990 was $16,281. 

• The total population in the ROI in 1990 was 722,138. Population demographics: Native 

Americans-5. 85 % ; urban-85 . 3 % . 
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• Housing: owner-occupied-6 7. 88 % ; renter-occupied-32 .12 % . 

• Sensitive populations: children (under 15 years old)-23 % ; women of child-bearing age (ages 15 to 

44)-23.1 %; adults over 65-10.3%. 

Environmental Justice 

• Minorities-Figure I-14a. 

• Below poverty level-Figure 1-31. 

• Presence of Federally recognized Native American Tribes: Isleta, Laguna, Sandia, Santa Ana, Santo 

Domingo, and Zia Pueblos. 

Tribal lands-Figure 14b. 

Land Use 

• Toe site occupies approximately 2,820 acres, of which 175 acres are currently developed and 206 acres 

are available for future site development. 

• Land use surrounding the site includes the Kirtland Air Force Base. 

• All active facilities are located well outside the Rio Grande's 500-year floodplain. 

Infrastructure 

• Onsite wells provide an average of 1.0 million gallons of water per day . 

• The city of Albuquerque sewer system' receives sewage; a site load of 0.548 million gallons per day 

was recorded in 1991. 

• KAFB, which purchases electricity from the Public Service Company of New Mexico and the Western 

Area Power Administration, supplies power. The current site load is 34 .5 megawatts. The Gulf Gas 

Utilities Company supplies natural gas. 
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• The ROI consists of local road and rail network. The Site is 6 miles southeast of downtown 

Albuquerque. 1-40 and 1-26 intersect within the city limits. There is no direct rail access to the site. 

Cultural Resources 

• The State Historic Preservation Office has not evaluated the site for unrecorded archaeological sites, 

architectural resources, or traditional cultural properties. 

• The site contains no Natural Historic Landmarks and no properties listed on the National Register of 

Historic Places. 

4.4.15 SAVANNAH RlvER SITE-AIKEN, SOUTH CAROLINA 

The Savannah River Site (SRS) is approximately 25 miles southeast of Augusta, Georgia, and 20 miles south 

of Aiken, South Carolina, in Aiken, Barnwell, and Allendale Counties in southwest-central South Carolina. 

It is on approximately 198,000 acres of land in a principally rural area, with most of the land serving as a 

forestrr research center. SRS was established in 1950 by the Atomic Energy Commission. The site is 

currently operated by Westinghouse Savannah River Company. SRS is shown in Figure 4-16. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 620,618 based on 

1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.140 

mrem according to the Summary of Radionuclide Air Emissions from Depanment of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 6.40 person-rem according to the 1992 DOE summary report (DOE, 1994a). 
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Air Quality 

• The areas encompassed by, and the counties surrounding, SRS are classified by EPA as attainment 

areas for all six of the National Ambient Air Quality Standards criteria air pollutants. 

• The major source of criteria air pollutants are nine coal-burning and four fuel-oil-burning boilers, and 

the processing facilities for fuel and target fabrication . Non-SRS sources of toxic air pollutants consist 

primarily of industrial installations, small manufacturing shops, and residential wood combustion. 

• Prevailing winds at the Bush Field Airport in 1992 are uniformly distributed with winds from the west

southwest 7% of the time and from the west-northwest 6 % of the time on a yearly basis. The highest 

occurrence of windspeed is from 5 to 7 mph , with an annual occurrence of 35 % . The annual average 

temperature is 66 degrees Fahrenheit (°F), with seasonal temperatures ranging from an average 

summertime daily maximum of 90 .8 °F to an average daily minimum in January of 37 .9 °F . 

Water Resources 

• Major surface water features include the Savannah River (which runs along the southwestern SRS 

border for 20 miles); onsite drainages such as Upper Three Runs, Fourmile Branch, Beaver Dam 

Creek, Pen Branch , Steel Creek, and Lower Three Runs; and numerous Carolina bays . 

• No federally designated Wild and Scenic Rivers exist in ROI. 

• Groundwater wells and the Savannah River supply water for the site. 

• Onsite streams and the Savannah River receive treated wastewater. 

• Major groundwater units are the interbedded sandy clays and clayey sands of the coastal plain 

sediments. The sandy beds generally form aquifers, and the clay-rich beds act as aquitards . No sole 

source aquifers occur in the ROI . 

• Onsite groundwater monitoring in 1992 showed that 42 parameters exceeded comparison criteria . 

Groundwater monitoring data indicate that contaminant plumes have not migrated into offsite water. 
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Geology and Soils 

• The topography of the area is generally flat, with some rolling hills and knolls. Elevations range from 

85 to 427 feet above mean sea level . 

• Major rock units include, from oldest to youngest, the crystalline basement rocks, the Dunbarton 

Triassic Basin, and the Atlantic Coastal Plain sediments . 

• The soils in the area are primarily sandy loams that occur on alluvial terraces of the Savannah River 

and on the Aiken Plateau. 

• Several interbasinal faults are located in the down-faulted Dunbarton Triassic Basin. However, no 

conclusive evidence exists of recent displacement along any fault within 186 miles of SRS. 

• Two major earthquakes have occurred within 186 miles of the site. The probability of future seismic 

damage is moderate . 

Ecological Resources 

• Major plant communities include cypress-gum and lowland hardwood swamps, sandhills, and old 

agricultural fields. Ninety percent of SRS land cover is comprised of upland pine forests and 

bottomland hardwood forests . Important terrestrial habitats include old fields, sandhills, upland pine 

forests, bottomland and upland hardwood forests , and swamp forests . Longleaf pine/wiregrass 

communities support sensitive species, such as the red-cockaded woodpecker. SRS was designated a 

National Environmental Research Park in 1972. 

• SRS contains approximately 43 ,000 acres of wetlands (20 % of SRS), consisting of emergent marsh, 

cypress/tupelo , bottomland hardwood, and open water. These wetlands include the Savannah River 

swamp (about 10,000 acres) and over 200 Carolina bays scattered throughout the SRS. 

• Federal endangered Kirtland 's warbler, peregrine falcon, wood stork, red-cockaded woodpecker, 

shortnose sturgeon, and smooth coneflower are present on SRS . Two Federal threatened species and 

11 candidate species are found on the site. Over 50 plants and animals on the State list are found on 

SRS. Additional listed species are located near SRS. 

4- 117 



Chapter 4 Affected Environment 

Socioeconomic Conditions 

• The ROI for SRS includes Aiken, Barnwell, Allendale, and Bamberg Counties in South Carolina and 

Burke, Columbia, Richmond, and Screven Counties in Georgia . At least 90% of the site 's employees 

reside in these counties. 

• Total site employment in 1990 was 17,492. Total ROI employment by place of work in 1990 was 

254,777. 

• The ROI unemployment rate was 8.4% in 1991. 

• The ROI per capita income in 1990 was $15 ,837. 

• The total population in the ROI in 1990 was 460,028 . Population demographics: Native 

Arnericans-0 .2 % ; urban-69 .6 % . 

• Housing: owner-occupied-67.1 %; renter-occupied-32.9% . 

• Sensitive populations: children (under 15 years old)-23. 7 % ; women of child-bearing age (ages 15 to 

44)-24.3%; adults over 65-10.3%. 

Environmental Justice 

• Minorities-Figure I-15a. 

• Below poverty level-Figure 1-32. 

• Presence of Federally recognized Native American Tribes: Three Native American groups, the Yuchi 

Tribal Organization, the Nubiunal Council of Muskogee Creek, and the Indian People's Muskogee 

Tribal Town Confederacy, have expressed general concerns about SRS and the Central Savannah River 

Area, including several plant species traditionally used in tribal ceremonies. 

Tribal lands-Figure I-15b. 
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Land Use 

• The site occupies approximately 198,000 acres of land, most of which serves as a forestry research 

center. SRS was designated a National Environmental Research Park in 1972. Of the total area, 

approximately 15,840 acres are developed and 182, 160 are undeveloped; of the undeveloped land, 

approximately 145,400 acres are available for future site development. 

• Land use surrounding the site is predominantly rural. 

• The 100-year floodplain does not encroach on existing facilities. 

lnjrastmcture 

• Onsite wells provide an average of 1.6 million gallons of water per day . 

• Onsite treatment plants receive an average of O .5 million gallons of sewage per day. 

• South Carolina Gas and Electric Company and onsite generation provide power; the current site load 

is 130 megawatts. 

• Transportation in the region consists of local access roads (such as U.S. 278 and State Route 125) and 

major roads (such as Interstates 20 and 95). The Seaboard Coast and Southern Railroads are the 

primary providers of rail service to the SRS region, including onsite rail spurs . 

Cultural Resources 

• Native American occupation of the area began about 11,000 years ago. 

• Over 800 prehistoric sites and about 400 historic sites have been identified at SRS . 

• Ten prehistoric and 10 historic sites have been determined eligible for the National Register of Historic 

Places. 
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4.4.16 WASTE ISOLATION PILOT PLANT-NEW MEXICO 

The Waste Isolation Pilot Plant (WIPP) is in Eddy County in southeastern New Mexico, approximately 25 

miles east-southeast of Carlsbad in an area known as Los Medanos (The Dunes). The area, which totals 

10,245 acres is a sparsely inhabited plateau with little water and limited land uses. WIPP is a DOE facility 

authorized in 1980 to demonstrate the technical and operational principles involved in the permanent 

disposal of defense-generated transuranic waste. WIPP is shown in Figure 4- 17. 

Human Health 

• Since no radioactive material is at the site, no radiological measurements have been performed. 

• The ROI population used for PEIS health risk analyses is 99,889 . 

Air Quality 

• Eddy County is currently classified by EPA as an attainment area for all six of the criteria air 

pollutants. 

• Operations involving radioactive waste are expected to begin upon receipt of wastes shipped to WIPP 

for disposal. These operations would be the major source of air pollution at the site. 

• Prevailing winds are from the southeast approximately 13 % of the time, and the dominant windspeed 

ranges from 5 to 7 mph with an occurrence of almost 38 % . The frequency of calm winds less than 2 

mph is 4 % . The average annual temperature for the WIPP area in 1992 was 63 ° F . The annual 

precipitation in 1992 was 16.58 inches, which is 4.33 inches above the long-term average for the area. 

Water Resources 

• Major surface water features include the Pecos River (14 miles west of the site); surface water runoff 

impoundments called "tanks" scattered throughout the nearby area; Laguna Grande de la Sal (10 miles 

south of the site), which is a large catchment basin for limited surface drainage; and artesian saline 

springs. 
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• No federally designated Wild and Scenic Rivers exist in the ROI. 

• The city of Carlsbad supplies water for the site . 

• The WIPP sewage lagoon, a zero-discharge treatment facility, receives wastewaters. 

• Surface water analysis in 1987 for various metals and organics showed elevated levels of six 

contaminants resulting from the natural saline springs in the area. Radionuclide concentrations fall 

within expected levels . 

• Major groundwater units include, from deepest to shallowest, the Bell Canyon Formation (water

bearing), the Castile Formation, the Rustler Formation (containing five water-bearing zones including 

the Culebra Dolomite), and the Dewey Lake Red Beds (sand beds). No sole source aquifers occur at 

the site. 

• Groundwater monitoring in 1992 showed naturally high concentrations of constituents in the Culebra 

Dolomite and seven constituents in the Dewey Lake Red Beds. 

Geology and Soils 

• The site is on a slight hummocky plain covered with caliche and sand within the Delaware Basin of the 

Pecos Valley. elevations range from 3,250 to 3,570 feet. 

• Major rock units include, from oldest to youngest, the Bell Canyon Formation (sandstones, shales, 

siltstones, and limestones), the Castile Formation (anhydrite and halite), the Salado Formation 

(anhydrite and halite), the Rustler Formation (anhydrite, siltstone/claystone, halite, and carbonate), 

the Dewey Lake Red Beds (siltstones and claystones, with subordinate sandstones), the Santa Rosa 

Sandstone, the Gatuna Formation sandstones, the Mescalero caliche, and Recent-age sands. 

• Soils are made up of noncalcareous loose sands. Permeability and the potential for wind erosion are 

very high. 
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• Because of karst features in the area, dissolution and subsidence has occurred, and may continue to 

occur. These events are limited in extent and do not affect the integrity of the Salado Formation near 

repository depth. 

• The Delaware Basin is considered to be tectonically stable. No surface faulting is known at the site. 

Ecological Resources 

• WIPP is characterized by stabilized sand dunes. Dominant vegetation includes Harvard Shin oak, 

mesquite, sand sage and plains yucca, and numerous species of forbs and perennial grasses. Dominant 

shrubs are deep-rooted species with extensive root systems. 

• Wetlands are not present at WIPP. 

• The Federal and State endangered American peregrine falcon and Pecos gambusia may be located at 

WIPP. Two Federally-threatened (State endangered) species may occur at WIPP, as well as nine 

Federal Notice of Review species (three are State endangered and one is State threatened). An 

additional nine State endangered species may also occur at WIPP. Twenty plant species State listed as 

threatened, endangered, or sensitive may exist at or near WIPP . No critical habitat for terrestrial 

endangered species has been identified at WIPP. 

Socioeconomic Conditions 

• The ROI for WIPP comprises Eddy, Otero, Chaves, and Lea counties in New Mexico and Culberson 

and Loving counties in Texas. Ninety percent of the site's employees reside in these counties. 

• Total site employment for 1990 was 932. Total ROI employment by place of work in 1990 was 99, 707. 

• The ROI unemployment rate in 1991 was 6 .1 % . 

• The ROI per capita income in 1990 was $13,557 (1990 dollars) . 

• The total population in the ROI in 1990 was 217,661. Population demographics: Native 

Americans- I. 83 % ; urban-73. 64 % . 
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• Housing: owner-occupied-69.2 %; renter-occupied- 30.8 % . 

• Sensitive populations: children (under 15 years old)-26.4%; women of child-bearing age (ages 15 to 

44)-21.4%; adults over 65- 12.3%. 

Environmental Justice 

• Minorities-Figure I-16a. 

• Below poverty level-Figure 1-33 . 

• Presence of Federally recognized Native American Tribes: Mescalero Apache Tribe. 

Tribal lands-Figure I-16b. 

Land Use 

• The site occupies approximately 10,245 acres of land, of which approximately 10,210 acres are 

available for future site development, although it is planned that a one-mile buffer zone be provided 

around the area above the maximum extent of underground development. 

• Land use surrounding the site is sparsely inhabited with limited land uses. 

• WIPP is more than 400 feet above the floodplain of the Pecos River, well outside areas that may be 

flooded . 

lnfrast ructure 

• An offsite well system from the city of Carlsbad provides an average of 0.075 million gallons of water 

per day . 

• An onsite sewage lagoon receives an average of 0 .012 million gallons of sewage per day. 

• The Southwestern Public Service Company supplies power; the current site load is 4,579 kilovolt

amperes. 
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• Direct access to the Site by Routes 128 and 31. A rail spur to the site connects to the Atchison, Topeka, 

and Santa Fe Railroad . 

Cultural Resources 

• Fifty-nine archaeological sites exist along with 91 isolated occurrences. 

• Since 1976, a total of 98 archaeological sites and numerous isolated artifact finds have been recorded 

within the 16-square mile WIPP site . 

• The site contains no Natural Historic Landmarks and no properties listed on the National Register of 

Historic Places . 

4.4.17 WEST VALLEY DEMONSTRATION PROJECT-WEST VALLEY, NEW YORK 

The West Valley Demonstration Project (WVDP) occupies 200 acres of the Western New York Nuclear 

Services Center (WNYNSC) in West Valley, New York, a rural setting approximately 31 miles south of 

Buffalo, in Cattaraugas County, a largely rural area. The WNYNSC was established in 1961. The New York 

State Energy Research and Development Authority formed a private company-Nuclear Fuel Services, Inc . 

(NFS)-to construct and operate a nuclear fuel reprocessing plant. NFS leased WNYNSC , constructed the 

site and began operations in 1966 to recycle fuel from commercial and federally owned reactors . In the late 

1970s, the site was shut down. WVDP is shown in Figure 4- 18. 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 1,052,766 based 

on 1990 Census data (DOC, 1991a; DOC, 1991b; DOC. 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0003 

mrem according to the Summary of Radionuclide Air Emissions from Department of Energy Facilities 

for CY 1992 (DOE, 1994a) . 

4-125 



Chapter 4 

4- 126 

Legend 

Site perimeter 
:::: 
:;:.: 

Meteorological tower t 

Affected Environment 

( 

\ 
Map not drawn to scale 

Figure 4-18. West Valley Demonstration Project 



9513387 .. 1357 
Affected Environment Chapter 4 

Human Health 

• The ROI population used in the PEIS analyses to determine human health risk was 1,052,766 based 

on 1990 Census data (DOC, 1991a; DOC, 1991b; DOC, 1991c). 

• The radiation dose from airborne radionuclides to a maximally exposed individual (MEI) was 0.0003 

mrem according to the Summary of Radionuclide Air Emissions from Department of Energy Facilities 

for CY 1992 (DOE, 1994a). 

• The collective radiological dose from airborne radionuclide emissions to the site ROI health risk 

population was 0.011 person-rem according to the 1992 DOE summary report (DOE, 1994a). 

Air Quality 

• Cattaraugus County, in which WVDP is located, is classified by EPA as an attainment area for all six 

criteria air pollutants. 

• Major sources of air pollution at the site are radiological and include the main ventilation stack, the 

cement solidification system ventilation stack, the contact size-reduction facility ventilation stack, and 

the supernatant treatment system ventilation stack. 

• Prevailing winds were from the south-southeast with a frequency of 17 % in 1992. The frequency of 

calm winds was 1 % . Precipitation for the year was almost 7 inches above the annual average of 41 

inches . 

Water Resources 

• Major surface water features include Cattaraugus Creek (2.4 miles from the site), Buttermilk Creek 

(0.5 miles from the site), and onsite tributaries (Quarry Creek, Erdman Brook, and Frank's Creek). 

The WVDP site and these streams are within the Cattaraugus Creek drainage basin, which ultimately 

flows into Lake Erie. 

• No federally designated Wild and Scenic Rivers exist in the ROI. 

• Two reservoirs , formed by damming tributaries to Buttermilk Creek, supply water for the site . 
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• Erdman Brook receives treated wastewater. 

• One constituent was above comparison criteria in surface waters in 1991. 

• Major groundwater units include a shallow aquifer composed of weathered Lavery till and alluvial 

gravels and a bedrock aquifer consisting of decomposed shale and rubble. The Cattaraugus Creek Basin 

Aquifer System is considered a sole source aquifer. 

• Groundwater monitoring in 1991 showed that all parameters except gross beta and tritium were within 

comparison criteria. Monitoring at 10 offsite residential wells indicated no evidence of contamination 

by activities at WVDP. 

Geology and Soils 

• The topography at the site is generally gently rolling with slopes between 5 and 15 % and an average 

elevation of 1,300 feet above National Geodetic Vertical Datum. 

• Major rock units include, from oldest to youngest, crystalline basement rocks; the Canadaway and 

Corineaut Groups (shales and siltstones); the Kent and Olean clayey silt tills; a lacustrine unit of silt, 

clay, sand, and gravel ; and the Lavery silty clay till. Alluvial sands and gravels cover glacial till in 

some places. 

• The major soils present include a well-drained gravelly loam and a poorly-drained silt loam. 

• No faulting of any consequence is recognized within the site. 

• The site is in a region that has experienced a moderate amount of minor seismic activity . 

• The potential for damage from volcanic activity or subsidence is small. 

• The site is currently experiencing some erosion. 
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Ecological Resources 

• Vegetation communities at WVDP include mixed hardwood forest (40% of the site), evergreen forest, 

bottomland forest, old-field successional areas, and forest-stage successional areas . WVDP is equally 

divided between forest and abandoned farm fields, which are becoming re-established with native 

vegetation. The State has designated the site as critical habitat because white-tail deer use it extensively 

as a wintering area. Unique habitats include rock faces. 

• Delineated wetlands total approximately 35 acres and include wet meadows, emergent marshes and 

pond fringes, shrub swamps, forested swamps, and bogs and fens. A riparian area on Cattaraugus 

Creek is recognized by the State as Habitat Significant for Wildlife. 

• No Federal-listed threatened or endangered species or critical habitats are found on WVDP. No State

listed endangered species have been recorded on the site, but 1 State threatened bird species, 38 plant 

species listed as protected, and 31 species considered exploitable vulnerable have been recorded on the 

site. The Federal and State endangered Indiana bat, 2 State endangered, 3 State threatened, and 16 

State species of special concern may potentially exist on the site. 

Socioeconomic Conditions 

• The ROI for WVDP comprises Cattaraugus and Erie Counties. Ninety-six percent of the site's 

employees reside in these counties. 

• Total site employment in 1990 was 1,100. Total ROI employment in 1990 was 569,246. 

• The ROI unemployment rate in 1991 was 8 % . 

• The ROI per capita income in 1990 was $17,937. 

• The total population in the ROI in 1990 was 1,052,766. Population demographics: Native 

Americans-0. 7 % ; urban-84 % . 

• Housing: owner-occupied-64.4%; renter-occupied-35.6%. 
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• Sensitive populations: children (under 15 years old)-19. 9 % ; women of child-bearing age (ages 15 to 

44)-23%; adults over 65-15.1 %. 

Environmental Justice 

• Minorities-Figure I-17a. 

• Below poverty level-Figure 1-34. 

• Presence of Federally recognized Native American Tribes: Seneca Nation. 

Tribal lands-Figure I-17b. 

Land Use 

• The site occupies approximately 200 acres of land; approximately 165 acres are available for future 

site development. 

• Land use surrounding the site is predominantly rural. The site occupies a portion of the WNYNSC. 

• No safety-related WVDP facilities are in a 100-year floodplain . 

Infrastructure 

• An onsite facility supplied from a reservoir provides an average of 0.07 million gallons of water per 

day . 

• An onsite wastewater treatment plant receives an average of 0.07 million gallons of sewage per day. 

• The Niagara Mohawk Power Company supplies power; the site load in December 1993 was 2.9 

megawatts for electricity and 15,880 British Thermal Units for natural gas usage. 

• Access to 1-90 from WVDP is by Route 219, 5 miles west of the site. Route 17 is located 20 miles 

south of the site. An inactive rail spur is available on the site. 
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Cultural Resources 

• The undeveloped portions of WVDP have not been evaluated by the New York State Historic 

Preservation Office. 

• The site contains no Natural Historic Landmarks and no properties listed on the National Register of 

Historic Places. 

4.5 Affected Environment at the Non-Major Sites 

In this section information is presented to characterize the non-major sites. This includes all sites except the 

17 major sites and those sites located within the same geographical location as one of the 17 major sites. 

Additional data regarding some of these non-major sites can be found in Tables 4-1 through 4-3 , and 4-5 

through 4-11. 

Ames Laboratory-Ames, Iowa. Ames Laboratory grew out of Iowa State University's involvement in the 

Manhattan Project starting in 1942. Ames furnished most of the uranium used in the first successful nuclear 

chain reaction in 1942. Uranium production continued throughout World War II . Current research includes 

innovative materials, superconductors, and environmental restoration technologies. Responsibilities at this 

Site include remediation of a chemical disposal site (1 acre) and a diesel fuel oil underground storage tank 

(1 acre) . The laboratory occupies approximately 15 acres at the University. 

Battelle Columbus Laboratories- Columbus, Ohio. Banelle Columbus Laboratories is made up of two 

major research complexes covering 10 acres, one in the city of Columbus and one in rural Madison County, 

Ohio. The Columbus Site houses corporate offices and general research laboratories. The other site is made 

up of a number of facilities formerly dedicated to nuclear research. Since mid-1943, the Battelle Memorial 

Institute has continuously performed contract research and development work for DOE and its predecessor 

agencies. The Battelle Columbus Laboratories are privately owned. DOE no longer needs the facilities and 

is obligated contractually to remove the contamination so that the laboratories can be used by Battelle 

without radiological restriction. Fifteen buildings, or portions thereof, and associated soil areas are 

radioactively contaminated as a result of work done under government contract. 
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Bettis Atomic Power Laboratory-West Mifflin, Pennsylvania. Bettis Atomic Power Laboratory is 

located on a 203-acre tract in West Mifflin, Pennsylvania, about 8 miles southeast of Pittsburgh. Bettis is 

one of four DOE Laboratories participating in the joint DOE and Department of the Navy Naval Nuclear 

Propulsion Program. The Laboratory is operated for DOE by the Westinghouse Electric Corporation and 

is engaged solely in designing and developing naval nuclear propulsion plants. Laboratory operations 

include developing and testing nuclear fuel materials and reactor materials including radiochemical analyses. 

Charleston Naval Shipyard-Charleston, South Carolina. The Charleston Naval Shipyard is a U.S. Navy 

facility that repairs, overhauls, and maintains Navy ships, including nuclear-powered ships. The activities 

relating to nuclear propulsion systems are performed in accordance with the requirements and authority of 

the Naval Nuclear Propulsion Program, a joint program of DOE and the Department of the Navy. 

Colonie Interim Storage Site-Colonie, New York. The 11.2-acre Colonie Site was used to manufacture 

a variety of products from depleted uranium. Since termination of AEC contracts, work has been limited 

to fabrication of shielding components, ballast weights, and projectiles from depleted uranium. In 1983, 

Congress assigned DOE the responsibility for site cleanup. Radiological surveys conducted from 1983 

through 1987 identified 56 vicinity properties requiring corrective actions. Remedial action is expected to 

be completed by 1998. 

Energy Technology Engineering Center (ETEC)-Los Angeles, California. ETEC is operated by the 

Rocketdyne Division of Rockwell International Corporation for DOE at 50 DOE-owned facilities located 

on a 90-acre area within Area IV of the Santa Susana Field Laboratory (SSFL) site. In 1946, the ETEC 

facilities began work in nuclear energy research and development. Small test and demonstration reactors 

and critical assemblies were built and operated, reactor fuel elements were fabricated, and used reaction fuel 

elements were disassembled and the cladding was removed from around the fuel. Since 1956, ETEC 

facilities were used to conduct manufacturing, engineering, and R&D activities for the AEC, the Energy 

Research and Development Administration (ERDA), and DOE. In 1966, ETEC was associated with the 

Liquid Metal Fast Breeder Program. Since 1987, no work with nuclear materials has been done at ETEC, 

and the only work related to its earlier operations has been cleanup and decontamination of the remaining 

inactive nuclear facilities. Currently all ETEC projects involve decontamination and decommissioning. 

Fermi National Accelerator Laboratory-Chicago, Illinois. Fermi National Accelerator Laboratory 

(Fermi) is operated by a consortium of U.S. and Canadian universities for DOE. It explores the fundamental 
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structure of matter using high-energy accelerators. Fermilab 's accelerator, the Tevatron, is the world's 

highest energy accelerator. Environmental restoration includes cleanup of polychlorinated biphenyls (PCBs). 

General Atomics-San Diego, California. General Atomics (GA) Technologies was founded in 1955 and 

was one of the first private organizations to engage in fusion power research. DOE awarded a contract in 

January 1991 to GA to provide inenial confinement fusion (ICF) target component fabrication and 

technology development suppon to DOE for laboratories engaged in ICF experimental activities. DOE is 

responsible for the management, cleanup, and disposal of radioactive waste generated from DOE programs 

at this Site, which is on less than 1 acre of land. Decontamination and decommissioning planning activities 

for the GA Hot Cell Facility were initiated in Fiscal Year (FY) 1992 and are expected to be completed by 

FY 1997. 

General Electric Vallecitos Nuclear Center-Vallecitos, California. The Vallecitos Nuclear Center was 

used for mixed oxide fuel fabrication and development from 1962 to 1979. DOE is responsible for the 

management, cleanup, and disposal of the radioactive waste generated from DOE programs at this facility. 

Decontamination and decommissioning (D&D) planning activities for an alpha cell located within General 

Electric's Hot Cell Facility were initiated in FY 1992. D&D of the Hot Cell Facility has been delayed by 

waste disposition issues and is expected to be reinitiated in FY 1997. 

Grand Junction Projects Office-Grand Junction, Colorado. The Grand Junction Projects Office (GJPO) 

supponed the development of uranium ore processing and milling technology between 1942 and 1974. 

GJPO was accepted into the decontamination and decommissioning program in 1988. Remediation of the 

GJPO Site began in 1990 and, with the anticipated addition of 12 contaminated buildings in the program, 

is expected to be completed in FY 1998. 

Inhalation Toxicology Research Institute-Albuquerque, New Mexico. The Inhalation Toxicology 

Research Institute (ITRI) covers about 135 acres on the Kirtland Air Force Base. The principal mission is 

to investigate human health effects from inhalation of airborne paniculates, including fission products, fuel 

cycle actinides, insulating materials, and diesel exhaust. Radioactive waste is disposed at DOE-owned sites. 

Underground storage tank leaks have produced diesel oil contamination of the groundwater below lagoons 

used for the disposal of sanitary waste. Complete groundwater cleanup is expected by 1996. 

Kansas City Plant-Kansas City, Missouri. Established in 1949, the Kansas City Plant (KCP), which 

covers 141 acres, manufactures rubber, plastic, electronic, and other nonnuclear pans for nuclear weapons. 
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The plant also provides development hardware for research programs conducted at DOE laboratories. KCP 

has recently been assigned several additional missions as part of the nonnuclear consolidation of the DOE 

weapons complex. The facility was formerly used as an airplane engine production plant for the U.S. 

Department of Defense. Onsite groundwater, soil, and air release contamination has resulted from the use 

of solvents and spillage of transformer oils contaminated with polychlorinated biphenyls (PCBs). Complete 

cleanup of contaminated sites is expected by 2000 (except long-term and ongoing groundwater treatment). 

Knolls Atomic Power Laboratory-K~lring Site, West Milton, New York. The Knolls Atomic Power 

Laboratory (KAPL-K) is in Saratoga County near West Milton, New York, approximately 17 miles north 

of the city of Schenectady, 9 miles southwest of Saratoga Springs, and 13 miles northeast of Amsterdam. 

KAPL-K consists of 3,900 acres of Government-owned land. Facilities constructi.on began in 1951 and was 

originally developed as a test site for liquid metal fast breeder reactors. In the early 1950s, the site was then 

developed for the Navy Nuclear Propulsion Program. KAPL-K's mission is to test prototype nuclear 

propulsion plants for submarines and surface ships and to train U.S. Navy Nuclear propulsion plant 

operators. 

Knolls Atomic Power Laboratory-Niskayuna, New York. The Knolls Atomic Power Laboratory, 

Niskayuna (KAPL-N), is located on a 170-acre tract in Niskayuna, New York, about 2 miles east of 

Schenectady, on the south bank of the Mohawk river. KAPL-N is operated by KAPL, Inc., a wholly owned 

subsidiary of the Martin Marietta Corporation under contract with DOE. KAPL consists of three sites: the 

Niskayuna and Kesselring sites in New York and the Windsor Site in Connecticut. These sites are engaged 

solely in research and development for the design and operation of naval nuclear propulsion plants in 

conjunction with the joint DOE and Department of the Navy Naval Nuclear Propulsion Program. The 

KAPL-N is the primary KAPL site, and its mission is to design and develop improved naval propulsion 

plants and reactor cores. 

Knolls Atomic Power Laboratory, Windsor-Windsor, Connecticut. The Knolls Atomic Power 

Laboratory, Windsor (KAPL-W), is located on a 10.8-acre tract about 5 miles north of Hartford, 

Connecticut, in the town of Windsor. KAPL is operated by KAPL, Inc., a wholly owned subsidiary of the 

Martin Marietta Corporation under contract with DOE. KAPL consists of three sites: the Niskayuna and 

Kesselring sites in New York, and the Windsor Site in Connecticut. These sites are engaged solely in 

research and development for the design and operation of naval nuclear propulsion plants in conjunction 

with the joint DOE and Department of the Navy Naval Nuclear Propulsion Program. The KAPL-W conducts 
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full-scale testing of a pressurized-water naval nuclear propulsion plant and associated propulsion plant 

hardware, and trains personnel to operate these plants. 

Laboratory for Energy-Related Health Research-Davis, California. A less-than-1-acre DOE-owned 

facility located 1 mile from the main campus of the University of California, Davis, the Laboratory for 

Energy-Related Health Research investigates health effects of exposure to low levels of radiation. The 

removal, treatment, packing, and disposal of 35,000 gallons of sludge waste was completed in 1991-1992. 

Complete decontamination and decommissioning of the facilities is expected by FY 1995 . Complete 

Comprehensive Environmental Response, Compensation, and Liability Act remedial actions are expected 

by 1997 at which time the Site will be released to the University. 

Lawrence Berkeley Laboratory-Berkeley California. The Lawrence Berkeley Laboratory (LBL) occupies 

a 133-acre site within the University of California, Berkeley, campus. The LBL site is leased by DOE 

through a series of 50-year lease agreements. The lab originated on the Berkeley campus of the University 

of California in 1931. From 1948 to 1972, the Laboratory was operated by the University of California for 

the U.S. Atomic Energy Commission (AEC). During this period, pioneering discoveries were made in 

nuclear and elementary particle physics, nuclear chemistry, biology, and nuclear medicine. Three of the 

basic modem types of accelerator-the cyclotron, the Alvarez Linear accelerator, and the synchrotron-were 

invented and developed at LBL. In 1972 the Lawrence Radiation Laboratory became the Lawrence Berkeley 

Laboratory with major funding from ERDA, which replaced the AEC. Today, LBL is operated as one of 

nine multi-program National Laboratories of the DOE. LBL's major role is to conduct basic and applied 

science research that is appropriate for an energy research Laboratory. 

Mare Island Naval Shipyard-Vallejo, California. The Mare Island Naval Shipyard is a U.S. Navy 

facility that repairs, overhauls, and maintains Navy ships, including nuclear-powered ships. The activities 

relating to nuclear propulsion systems are performed in accordance with the requirements and authority of 

the Naval Nuclear Propulsion Program, a joint program of DOE and the Department of the Navy. 

Middlesex Sampling Plant-Middlesex, New Jersey. The Middlesex Sampling Plant (MSP) is on a 9.6-

acre site in North Central New Jersey currently used for storage of radioactively contaminated soil. The 

MSP is part of the Formerly Utilized Remedial Action Program (FUSRAP). The MSP was established in 

1943 by the Manhattan engineer district (MED) to sample, store, and ship uranium, thorium, and beryllium 

ores. In 1955, the AEC, successor to MED, terminated operations and later used the site for storage and 

limited sampling of thorium residues. In 1967, AEC activities ceased, onsite structures were 
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decontaminated, and the site was certified for unrestricted use under criteria applicable at that time. Between 

1968 and 1980 the site was used by the General Services Administration and then by the Navy as a U.S. 

Marine Corps training center. In 1980, custody of MSP was returned to DOE, which then began remedial 

action to clean up vicinity properties. 

Mound Plant-Miamisburg, ,Ohio. Established in 1948, the 306-acre Mound Plant made nonnuclear and 

tritium components for nuclear weapons, which are assembled at another site. Its other activities include: 

the separation, purification, and sale of stable isotopes of the noble gasses; solar energy research; fossil fuels 

research; nuclear safeguards; waste management; heat-source testing (plutonium); and fusion fuel systems. 

Decontamination and decommissioning operations began in 1978 and will continue until FY 2003 .· Cleanup 

of all operable units is expected by FY 2015. 

Norfolk Naval Shipyard-Portsmouth, Virginia. The Norfolk Naval Shipyard is a U.S. Navy facility that 

repairs, overhauls, and maintains Navy ships, including nuclear-powered ships. The activities relating to 

nuclear propulsion systems are p~rformed in accordance with the requirements and authority of the Naval 

Nuclear Propulsion Program, a joint program of DOE and the Department of the Navy. 

Palos Forest-Chicago, Illinois. Site A/Plot M at Palos Forest was a reactor site for the Manhattan Project. 

Two reactors were decommissioned by 1956. Some of the resulting waste was buried at this 20-acre site. 

Characterization and assessment efforts are currently being performed. 

Pearl Harbor Naval Shipyard-Pearl Harbor, Oahu, Hawaii. The Pearl Harbor Naval Shipyard is a U.S. 

Navy facility that repairs, overhauls, and maintains Navy ships, including nuclear-powered ships. The 

activities relating to nuclear propulsion systems are performed in accordance with the requirements and 

authority of the Naval Nuclear Propulsion Program, a joint program of DOE and the Department of the 

Navy. 

Pinellas Plant-St. Petersburg/Largo, Florida. The Pinellas Plant, which covers about 99 acres, was 

established in 1956 to manufacture neutron generators and other electronic and mechanical components of 

nuclear weapons. In 1993, DOE decided to transfer the missions of the Pinellas Plant to other DOE 

facilities, and the Pinellas Plant is now shifting to solely a cleanup mission . Interim groundwater cleanup 

actions are underway. Remediation of a 4.5-acre parcel adjacent to the Pinellas Plant began in FY 1990 and 

is expected to be completed by FY 1999. The Pinellas Plant sent 3,605 gallons of waste oil in 1978 and 

1979 to Peak Oil. Peak Oil used a refining process to purify used oils and lubrication fluids. 
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Mismanagement of waste oil and hazardous waste resulted in extensive soil and groundwater contamination. 

Pinellas Plant was consequently identified as a Potentially Responsible Party and is partially responsible for 

cleanup. 

Portsmouth Naval Shipyard-Kittery, Maine. The Portsmouth Naval Shipyard is a U.S. Navy facility that 

repairs, overhauls, and maintains Navy ships, including nuclear-powered ships. The activities relating to 

nuclear propulsion systems are performed in accordance with the requirements and authority of the Naval 

Nuclear Propulsion Program, a joint program between DOE and the Department of the Navy. 

Princeton Plasma Physics Laboratory-Princeton, New Jersey. Located on the Princeton University 

· campus, the Princeton Plasma Physics Laboratory (PPPL) researches magnetic confinement fusion and the 

practical application of plasma physics. PPPL operates two major magnetic fusion devices, the Tokamak 

Fusion Rest Reactor and the Princeton Beta Experiment-Modification, and a smaller device, the Current 

Drive Experiment-Upgrade. Remedial actions include characterization of soil and groundwater 

contamination on the 72-acre Site. 

Puget Sound Naval Shipyard-Bremerton, Washington. The Puget Sound Naval Shipyard is a U.S. Navy 

facility that repairs, overhauls, and maintains Navy ships, including nuclear-powered ships. The activities 

relating to nuclear propulsion systems are performed in accordance with the requirements and authority of 

the Naval Nuclear Propulsion Program, a joint program between DOE and the Department of the Navy. 

Project Sound is the only naval shipyard that removes for safe disposal defueled reactor compartments from 

decommissioned nuclear submarines. 

Reactive Metals, Inc.-Ashtabula, Ohio. Established in 1952, Reactive Metals, Inc. extruded slightly 

enriched uranium metal for use as a production reactor fuel element. The 60-acre site ceased production in 

October 1990. Cleanup is being carried out and remediation of buildings and onsite soils is in progress. 

Sandia National Laboratories (California)-Livermore, California. The Sandia National Laboratories 

(California) (SNL-CA) is located on 413 acres next to and south of the LLNL Livermore Site, which is 15 

miles due east of Livermore, California. In 1956, SNL established the Livermore facility to provide a closer 

relationship with LLNL's nuclear weapons research design work. Today LLNL's mission includes laser 

fusion, laser isotope separation, biomedical and environmental research, as well as environmental 

restoration and waste management. Owing to the proximity of SNL-CA to LLNL, the summary descriptions 

of environmental features presented for LLNL (Section 4.4.6) largely reflect the situation at SNL-CA. 
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Stanford Linear Accelerator Center (SLAC)-Palo Alto, California. Established in 1962, the Stanford 

Linear Accelerator Center (SLAC) conducts theoretical and experimental research in high- energy particle 

physics. It also develops new techniques in high-energy accelerators. SLAC, which is on 426 acres of land, 

is assessing onsite soil and groundwater contamination from volatile organic compounds and onsite and 

offsite contamination from polychlorinated biphenyls (PCBs). 

University of Missouri-Columbia, Missouri. The University of Missouri is located in Columbia, 

Missouri. The University is contracted by Rockwell International to conduct experiments to separate 

radioactive actinide elements from spent fuel using the PUREX process. No experiments have been 

performed using reactor spent fuel ; only pure actinides are present in waste material generated in the 

experiments. The DOE plans to decontaminate the hot cells to their original condition upon completion of 

testing. The university also operates the Columbia Research Reactor, a 10-megawan light-water moderated 

reactor that uses plate-type fuel containing 93% enriched uranium-235. The university currently stores spent 

fuel from the reactor in a wet storage facility . 

Weldon Spring Remedial Action Project-St. Louis, Missouri. In the 1940s, the Army used the Weldon 

Springs Site as an ordnance works. In the 1950s and 1960s, the AEC used it for processing uranium and 

thorium. Cleanup includes a 9-acre quarry, a 217-acre chemical plant, and contaminated groundwater on 

site and off site. 
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CHAPI'ER5 
Impact Analysis Methodologies 

This chapter describes the methodologies used to evaluate the potential direct, indirect, and 
cumulative effects of the 36 alternatives within the four broad categories of alternatives described in 
Chapter 3. Following an overview of the ooste management impact analysis jrame1NOrk and analytical 
process, this chapter describes the generic methodologies and assumptions used for waste loads, waste 
management technologies, and waste management facilities . The chapter then describes how DOE, 
using the generic design of a generic waste management facility, derived estimates on pollutant 
discharges to the environment, resources required or consumed in the process, and costs. The 
methodologies and assumptions used to evaluate the environmental impacts for each resource area 
are also explained. 

Related discussions of methodologies can be found in other chapters: 

Chapter 4 describes "the methodology related to characterization of the affected environment. 

Chapters 6 through 10 describe specific methodologies for the analysis conducted for each of the 
five waste types. 

Chapter 11 describes the methodologies for obtaining the cumulative impacts. 

Appendix B provides specific methodology for the analysis of the sensitivity of waste management 
(WM) alternatives to waste from environmental restoration. 

Appendix C provides detailed descriptions of methodologies used to estimate environmental and 
socioeconomic impacts and cost. 

The technical reports listed in the chapter references provide detailed descriptions of data 
gathering and estimating methodologies used for each waste type to assess risk, cost, 
transportation, and accident impacts. 

5.1 Overview of the WM PEIS Analysis Approach 

5.1.1 IMPACT ANALYSIS FRAMEWORK 

In order to evaluate the potential environmental impacts of the alternatives, DOE first identified the type, 

characteristics, quantity, and special requirements (e.g. , handling requirements) of each waste type. The 

Department then determined the health risks, environmental impacts, and costs of waste management 

treatment, transport, storage, and disposal as applicable for each waste type. Figure 5 .1 - 1. depicts this 
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framework. To frame the analysis within reasonable bounds and to make the analytical process more 

manageable, DOE developed and applied particular assumptions. This chapter describes those assumptions 

and explains the process DOE used to conduct the health risk, environmental impacts, and cost analyses 

contained in the WM PEIS. 

5.1.2 WM PEIS ANALYTICAL PROCESS 

The treatment, storage, or disposal impacts for the five waste types were evaluated using an analytical 

process consisting of three phases, as shown in Figure 5. l-2, for each of the alternatives under the four 

broad categories of alternatives (no action, decentralized, regionalized, and centralized). This three-phase 

approach was applied as applicable for each of the waste types, in the analysis of treatment, transportation, 

storage, and disposal activities. 

In the first phase, DOE made assumptions regarding waste loads for the five waste types. These 

assumptions related to the volume of waste currently in inventory and anticipated from future operations 

of DOE facilities and to its physical (gaseous, liquid, solid), chemical_, and radiological characteristics. The 

asrumptions used for each waste type are based on DOE records (see para. 5.2.1) and are described in the 

waste-type chapters. 

DOE also developed a generic design of the waste management processes and facilities that could produce 

environmental impacts. In developing the generic design, DOE considered all the types of facilities needed 

to process each waste type (including treatment, transportation, storage, and disposal facilities). The 

Department also examined the various technologies available for managing the specific waste type and 

selected one technology option for analysis purposes. 1 

Toe generic design of the waste management facility was placed at selected locations on a DOE site-e.g., 

an existing waste management location or the geographic center of the DOE site-so that actual 

environmental data could be utilized in the analysis (e.g., data regarding distance to receptors and prevailing 

winds). The use of a specific location facilitated the computerized analysis of impacts, and placement of 

facilities at sites was done only for analysis purposes. Decisions regarding the actual location 

1 The facilities considered and the technology chosen for each waste type, and the rationale for that selection, are 
described more fully in the waste-type chapters. 

5-3 



Waste Load• 

(Volume•, Ma••• 
Phyalcal, 

Chemlcal, 
Radlologlcal 

Characteristic•) 

Phase I 

Generic Design 

Treabnent, Storage, Disposal 
Technologies and 

Activities 

I 
Generic 

Faclllty 
:.._...,. and 

Technology 

Design 

····• 

-

Phase II 

Output 

Dlschargea 

(Radlologloal and 
Chemloal) 

Resources 
(Employment, Land, 
Water, Powertfue~ 

Materials) 

Coats 
(Uf•Cyole) 

Phase Ill 

Environmental Impact 
Evaluation 

Health Riska 

Air Quality 

Water Resources 

Geology and Solla 

Ecologlcal Resources 

Land Uae 

lnfrastructu re 

Cultural Resources 

Socioeconomic Impacts 

Envlronmental Juatlce 

I Transportation of aste to Treatment, Storage, nd Disposal Faclllties 

Figure 5.1-2. WM PEIS Analytical Re/a,tionships 



9513387.1367 
Impact Analysis and Methodologies Chapter 5 

of waste management facilities at particular DOE sites will not be made on the basis of this PEIS, but rather 

will be the subject of later, site or project NEPA documents. 

In the second phase of the analytical process, waste materials (using the waste load assumptions developed 

in the first phase) were conceptually "processed" through the assumed facilities, and estimates of outputs 

were obtained for radiological and chemical discharges to the environment, the resources required or 

consumed, and costs. In the third phase, the discharges, resources, and costs became the input for 

evaluating environmental impacts, socioeconomic impacts, and human health risks. 

Many aspects of the human health risk and environmental impacts analysis relied on computer models for 

estimates on discharges and exposures. Table 5 .1-1 lists the models used, gives the resource for which they 

were used, and describes how they are used. 

The remainder of this chapter describes the methodologies used in and developed for the three-phase 

analytical process described above. Information about the generic design phase (waste loads, waste 

management technology, and waste management facilities) is in Section 5.2. Section 5.3 addresses the 

methodology and assumptions used to determine discharges, resources required or consumed, and costs. 

The methodologies and assumptions used for evaluating the environmental impacts on the various resource 

areas are described in Section 5. 4. 

Table 5.1-1. Major Computer Models Used in the WM PEIS 

Name Resource Developer Description 

MEPAS (Multimedia Unit dose, risk, and Battelle Pacific This model simulates the transport of 
Environmental toxicity factors for Northwest Laboratory contaminants through the vadose wne 
Pollutant Assessment contaminants related and into groundwater to give 
SySteJ:1!.) to groundwater environmental concentrations of 

contaminants at various receptor 
locations. 

DUST (Disposal Unit Contaminant-specific Oak Ridge National This model selects unit risks and unit 
Source Term Model) flux rates out of the · Laboratory toxicities stored in a data base for 

disposal facility specific contaminants in installation, 
facility- , and waste form-specific 
records. 
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Table 5.1-1. Major Computer Models Used in the WM PElS-Continued 

Name Resource Developer Description 

DITTY (Dose-In- Exposure to radio- Oak Ridge National This model talces the 70-year average 
Ten-Thousand- nuclides and Laboratory concentrations, adjusted for humans, and 
Years, Sub-model of hazardous chemicals multiplies it by the drinking water 
GENII) populations to give a total contaminant 

dose, which is multiplied by a slope 
factor or reference dose to give a unit 
risk or unit toxicity. 

GENII (formerly Radionuclide unit Batelle Pacific This model simulates the environmental 
Generation Model) doses for atmospheric Northwest Laboratory transport of radionuclides released to the 

releases environment and predicts the exposure 
and dose to specified receptors. The 
model uses an emission rate of I Ci/yr 
(curie per year) for each radionuclide, 
utilizing a series of Gaussian-plume 
models to estimate air concentrations. 

RADTRAN4 Population risk Sandia National This model calculates population risk by 
Laboratory scheduling packages through a route, 

with several input parameters quantifying 
the loaded vehicle, route, population 
centers, speed, and stop time. 

RISKIND Consequences of Argonne National This model calculates consequences for 
most severe Laboratory highest potential radiological risk; worst 
(Category VIII) case identified by screening site-specific 
transportation-related characteristics, considering physical 
accidents: committed forms of waste, and relative hazards of 
dose, latent cancer individual radionuclides. 
fatalities 

ISC2 (Industrial Hazardous chemical Oak Ridge National This model predicts the average 
Source Complex risk and toxicity Laboratory concentration in air of chemicals released 
Model, Revision 2) factors of atmospheric to the environment which is multiplied 

releases by appropriate slope factors and 
reference doses to give unit risks and 
unit toxicities. 

HIGHWAY3.l Truck transportation DOE This model simulates the U.S. highway 
mileage and routing system, using a least distance and driving 

time algorithm, including 1990 US 
Census population densities of centers 
along routes. 

INTERLINE 5.0 Rail transportation Federal Railway This model simulates the U.S. rail 
mileage and routing Administration and system, using a shortest route algorithm, 

DOE including 1990 US Census population 
densities of centers along routes. 
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Table 5.1-1. Major Computer Models Used in the WM PEIS-Continued 

Name Resource Developer Description 

ALOHA (Areal Accidental source National Oceanic and This model uses a dispersion algorithm 
Locations of term releases (gases) Atmospheric to simulate continuous and intermittent 
Haz.ardous Administration, 1992 releases of passive non-bouyant vapors 
Atmospheres) and heavy gases in rural and urban 

atmospheres, calculating time-dependent 
concentrations and haz.ard distances for 
various levels of concern. 

MICRO SHIELD Unit external dose Grove Engineering, This model computes the exposure rate 
exposure rate 1992 for workers within each facility module 

assuming that a unit concentration of 
each radionuclide is present. 

WASTE MGMT Waste loads, Argonne National Using reference files for waste inventory 
radiological and Laboratory, 1994 and, characteriz.ation, TSD facility 
chemical profiles, and characteriz.ation, and alternative 
emissions definition, the model quantities and 

characteristics of waste loads at and 
emissions from the facilities , and the 
quantities and characteristics of waste 
transported among the sites. 

MOBILE SA Vehicle emissions for EPA, 1994 This model calculates emissions in grams 
criteria air pollutants of pollutants per vehicle mile traveled. 
CO, NO2 and VOC. 

PARTS Vehicle emissions for EPA, 1994 This model calculates emissions in grams 
criteria pollutant PM10 of pollutants per vehicle mile traveled. 

RIMS II Multipliers for U.S. Department of This model estimates responsiveness of 
disposable income, Commerce Bureau of regional economies to changes in 
output and job years Economic Analysis expenditures . 
for economic impact 
analysis 

5.2 Phase I: Reference Design 

5.2.1 WASTE LoADS 

Waste Volumes. The WM PEIS impact and cost analyses used DOE and Environmental Protection Agency 

(EPA) databases for waste inventories and generation rates. These databases are constantly upgraded. 

However, a cutoff date was established for the data to allow the analyses to proceed. Sources of data for 

each of the waste types are listed below: 
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• Low-level mixed waste (LLMW)-The Mixed Waste Inventory Report (DOE, 1994b) was used for all 

LLMW inventories and generation rates. 

• Low-level waste (LLW), non-mixed transuranic waste (fRUW), and high-level waste (HLW)-The 

Integrated Data Base (DOE, 1992) was used for generation rates and inventories of stored waste. The 

Waste Management Information System (ORNL 1992) was consulted for data not available in the 

Integrated Data Base. 

• Mixed TRUW waste -The Interim Mixed Waste Inventory Report (DOE 1993a) was used for mixed 

TRUW inventories and generation rates. 

• Hazardous waste (HW)-The EPA Information System biennial reports (EPA, 1991 b) and DOE Site 

Inventory Repons were used for generation rates. 

DOE adjusted the LLMW analysis at three sites where site-reported corrections to waste inventories or 

projections were judged to be significant to the programmatic decisions of the WM PEIS. These sites are 

RFETS, and ETEC, for which updated 1995 LLMW data is used. 

DOE has also assessed the data contained in more current versions of the references listed above. In general, 

with some exceptions, the more current data includes waste projections that are lower than the projections 

used for analysis by the WM PEIS. This is a reflection of current waste minimization policies and the 

reduction in the nuclear weapons mission. The net effect is that the WM PEIS impacts are likely to be 

conservative, portraying greater impacts than will actually occur. DOE believes that these conservative 

estimates are adequate for the programmatic purposes of the WM PEIS and that the trends in the WM PEIS 

are not sensitive to these fluctuations in waste projections. Project-level analyses which would be used to 

determine actual technology designs and capacities for the waste management activities would rely on the 

most current data. 

Environmental Restoration Waste. In addition to existing wastes and wastes expected to be generated from 

the routine operation of DOE facilities (generally referred to as waste management wastes), environmental 

restoration and decontamination activities at DOE sites will also generate wastes (generally referred to as 
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environmental restoration wastes) that must be further treated or disposed of at waste management facilities2
• 

However, the size, location, and timing of these future environmental restoration waste loads are difficult 

to predict. Thus, the waste loads analyzed in this PEIS do not include wastes that may be generated as a 

result of environmental restoration activities. 

However, in each of the waste type chapters except HL W, the anticipated environmental restoration waste 

loads are described on a site-by-site basis, and compared to the existing and anticipated waste management 

waste loads at those sites. These chapters also contain a qualitative discussion of the extent to which the 

environmental restoration waste loads could affect the conclusions regarding the waste management 

alternatives. There are no HLW loads anticipated from environmental restoration activities. Even though 

treatment of HL Wis not analyzed in this PEIS, the removal of HL W from the tanks at the Hanford Site is 

considered to be a waste management activity and not a result of environmental restoration activities. 

Physical Structure. While this PEIS covers five waste types, those wastes are not homogenous and are 

derived from thousands of different waste streams. Thus, the wastes were combined into treatability groups 

for purposes of developing treatment system designs. Each treatability group is identified with one of the 

five waste types considered in the WM PEIS and a treatment method, where appropriate, that EPA 

recognizes as meeting the requirements of RCRA. For the WM PEIS analyses, the physical structure of the 

waste was used for the initial sort for treatability. At the most basic level of analysis, all waste can be 

grouped into six physical categories using common engineering criteria design parameters, which also 

served as the initial set of treatability categories: 

• Aqueous liquids-Primarily water with organic content less than 1 % (such as wastewater) 

• Organic liquids-Liquids and slurries with organic content greater than 1 % (such as solvents) 

• Organic and inorganic sludge and particulates-Solid and semi-solid material other than debris (such 

as sludge from treatment plants, resins, and solids less than 2.5-inch diameter particle size) 

• Soils-Contaminated soils (such as contaminated earth requiring remediation) 

2 An unknown percentage of environmental restoration wastes will be managed at environmental restoration-not 
waste management-facilities (see Appendix B). The environmental impacts of managing environmental restoration 
waste at environmental restoration facilities will be addressed in the Remedial Investigation/Feasibility Studies that DOE 
conducts under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) for each 
environmental restoration site. 
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• Debris-Solid material exceeding 2.5-inch diameter particle size that is either (1) manufactured, or (2) 

plant or animal matter, or (3) discarded natural or geological material (such as cobblestones) 

• Other-Special waste streams (such as batteries, laboratory packs, reactive metals, and toxic metals, 

which include mercury, lead, and beryllium) 

Four waste types use this basic framework analysis: LLMW, LLW, TRUW, and HW. For purposes of the 

WM PEIS analysis, HLW, also in the above treatability categories, is assumed to have been treated 

(vitrified). Toe HLW analysis only addresses the environmental consequences of storing and transporting 

vitrified HL W canisters. 

Radiological and Chemical Composition. Toe DOE used standard radiological profiles for each site and 

made assumptions about the concentration of each waste type in each treatability group based on available 

data on the origins of the waste. Hazardous constituents were apportioned to the treatability groups on the 

basis of the most prevalent hazardous chemicals using average compositions for all DOE sites. Toe 

assumptions for both radioactive and hazardous elements are waste-type specific and are summarized in 

more detail in the waste-type chapters. Details of the radiological and chemical compositions assumed for 

each waste-type are found in the respective technical report published for that waste type. See the reference 

lists for titles. 

5.2.2 WASTE MANAGEJ\1ENT TECHNOWGIES 

Various waste management technologies are used to sort and handle waste, reduce waste volume, destroy 

organic chemicals in waste, remove toxic metals from waste, treat hazardous characteristics to render them 

non-hazardous, recover and recycle materials, and stabilize and package waste for disposal. Toe facilities 

that use these technologies must be designed to accommodate the various physical and chemical forms and 

the radioactive and chemical characteristics discussed in previous sections. Existing, generic technologies 

necessary to meet the treatment, storage, and disposal requirements for each waste type were identified and 

sized to meet anticipated waste volume needs. 

For analytical purposes, and to facilitate utilization in any system at any site, the waste management 

technologies were grouped into common functions (front-end support such as administrative and laboratory 

· services; receiving, inspecting, dumping, and sorting the waste; maintenance of facilities; certification and 
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shipping of the waste), pre-treatment (shredding and compaction), primary treatment (thermal 

destruction, special processing, neutralization, deactivation, aqueous waste treatment, lead recovery, 

mercury separation and recovery), secondary treatment and stabilization (polymer stabilization, grout 

stabilization, packaging, and vitrification of secondary processing residues), storage (administration, 

receiving and inspection, contact-handled storage, and remote-handled silo storage), and disposal 

(administration, receiving and inspection, shallow land disposal, engineered vault disposal, silo disposal, 

and borehole disposal). 

5.2.3 WASTE MANAGEMENT F ACll,ITIES 

Treatment, transportation, storage, and disposal "modules" were developed to represent every component 

required for waste management. Each module was assumed to contain several types of equipment, each able 

to perform a step needed in the waste management process. 

Individual modules were linked together for each treatability group and were adjusted for the chemical and 

physical type of waste. This method was used so that impacts could be compared among sites, with each site 

assumed to be using the identical array of linked modules. Any variation in impacts would then result from 

site-specific environmental differences. This approach also allowed an examination of the changes in impacts 

resulting from changes in the linked modules. 

Typically the type of facility considered was a building structure, i.e., a "fixed" facility at a given site. The 

analysis also considered the possible use of mobile treatment facilities that could be moved from site to site 

for treatment of the very small amounts of waste that exist at a number of the sites considered. 

The generic design of the waste management facility, consisting of these treatment, storage, transportation, 

and disposal modules, enabled the calculation of land utilization, worker-years, resource consumption (i.e., 

water and electricity), pollutant discharges, and costs for the treatment, storage, transportation, and disposal 

of each waste type. The engineering features of the generic facility and the waste loads "processed" through 

the generic facility formed the basis for the risk and environmental impacts analysis. 

For purposes of analysis, the following assumptions were made regarding the construction and operation 

of the waste management facilities: 
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• The facilities were assumed to be built over a 10-year period and operated over a 10-year period to 

process accumulated inventories in a 20-year period. 

• The facilities were assumed to operate 240 days per year with three 8-hour shifts. 

• Except for HLW, a 20-year period of analysis is generally used for each waste type; the specific 

assumptions made for HL W are discussed in Chapter 9. 

5.3 Phase II: Output 

5.3.1 DISCHARGES 

As noted above, using a generic design of a waste management facility (including treatment, storage, 

transportation, and disposal modules) and hypothetically processing wastes through that generic design, 

DOE derived estimates of pollutant discharges. DOE assumed the existence of discharges as a result not only 

of the radiological and chemical components of the waste, but also from the burning of fuel to operate the 

waste management facility. The WASTE-MGMT model was used to determine discharges from the plants 

(ANL, 1995a). 

5.3.2 RESOURCES REQUIRED OR CONSUMED 

The resources required to process wastes (e.g., workers, land, water, electrical power. and raw materials) 

were based on estimates for the materials, labor, and other resources needed to build, operate, and maintain 

the waste management facilities. The resources were identified and added in the estimating process, and 

became input to the impacts analyses. Resource estimates were developed for the construction, operations, 

and maintenance phases. The industrial engineering analysis established the number of workers for each type 

and size of facility module. 
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5.3.3 COSTS 

The costs evaluated were life-cycle costs of facilities plus transportation costs between sites. Facility costs 

include the costs of: planning, design, construction, operations and maintenance (O&M), and 

decontamination. The total costs of each alternative include the sum of the treatment, storage, disposal, and 

transpOrtation costs, and in some instances, any special costs. Each alternative includes a definition of the 

assumed technologies for the complete treatment process. For each site and each alternative, wastes were 

hypothetically routed through the waste management process, and the modules were individually sized to 

handle the processing requirements. Since many sites have some existing treatment, storage, and disposal 

capabilities, the analysis accounts for existing facilities to minimize additional construction requirements. 

Only the O&M costs were estimated for those existing facilities (INEL, 1995a). 

Special costs were included in cost analyses for some alternatives where specialized treatment (other than 

treatment specified in generic design modules) is now being performed and will continue to be performed 

in the same manner in the future. Examples include the K-25 "B&C Pond sludge" treatment and disposal 

actions at the Oak Ridge Reservation. 

The transportation methodology tables (for LLMW, LLW, TRUW, and HW) include summaries of fixed 

and variable costs for each inter-site transportation route segment and were computed for road and rail 

options. Each fixed cost component equals the number of trips multiplied by a fixed cost waste-type trip 

price. Each variable cost component equals total mileage transported by route segment, multiplied by a 

waste-type cost-per-mile price. The number of trips reflects the amount of waste divided by the capacity of 

individual trucks or railcars. Weight and volume restrictions were considered, and the mileage for each trip 

was derived from current DOE guidelines. Trip prices and cost-per-mile prices were established by 

reviewing transpOrtation industry tariffs and practices (INEL, 1995b). Transportation costs for HLW were 

computed using regression formulas developed by ANL from industry practices (ANL, 1995b). 

Costs are presented in constant dollars, reflecting the total life-cycle costs by waste-type alternative. Costs 

were estimated using an approach that tied the cost of facilities and transportation to waste quantities. In 

addition, DOE used costs associated with existing technologies and historical industrial cost experience for 

estimating purposes. 

The program life-cycle cost estimates for the various WM PEIS alternatives include the following major cost 

elements: 
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• Pre-operations costs-technology site adaptation, including bench tests and demonstrations; statutory 

and regulatory permitting; plant startup costs; and related generic design, project management, and 

contingencies; 

• Facility construction costs-building, equipment, and related design; construction management, project 

management, and contingencies; 

• Operations and maintenance costs-annual operations, maintenance, utilities, contractor supervision 

and overhead, and related project management and contingencies; 

• Decontamination and decommissioning costs-demolition of facilities, environmental closure, 

postclosure, and monitoring activities; and 

• Transportation costs-inter-site road and rail transportation carrier costs for the transportation network 

established by Department of Transportation computer models (INEL, 1995b). 

The cost elements also include the following subelements: direct labor, equipment, and materials; indirect 

technical labor and facilities; overhead and profit; government administration and management; and 

reserve/contingencies. The cost elements do not include site infrastructure costs, operations office oversight 

costs, or DOE program and policy-related costs. 

The waste management process modules costs were developed for a range of facility waste processing 

capacity. The cost estimates for each module size (small, medium, large) were then used as data points 

linking waste load throughput to cost. For very small waste loads, mobile units or skid-mounted units were 

used. These units use existing structures and utility connections (INEL, 1995c; INEL; 1995d; INEL, 1995e; 

INEL, 1995f). 

Pre-operations costs were estimated by including factored costs for generic design, safety assurance studies, 

project management and contingencies; extracting costs for bench tests, demonstrations, and permitting 

requirements from management analysis studies; and including the operations and maintenance costs for 1 

year to allow for test production runs and operational certification; the pre-operational monitoring 

requirements (DOE Order 5400.1, Chapter IV, Section 3) were also included. 
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Construction costs were estimated for each module, sized for large, medium, and small operations. This 

procedure involved laying out the waste management process line and contacting industrial suppliers about 

prices for the equipment used; determining the size and nature of the building required to house the process 

line; computing building costs using standard construction estimating procedures; and factoring in all other 

elements that constitute the remainder of the construction cost element (INEL, 1995c; INEL, 1995d; INEL, 

1995e; INEL, 1995f). 

Operations and maintenance costs were estimated by extracting annual costs for operations labor, material , 

and utilities from management analysis studies; by considering maintenance labor and material costs from 

equipment purchase and site costs; and by including costs for contractor supervision and overhead, project 

· management, and contingencies. 

Decontamination costs were estimated by multiplying the area of the facility by a unit cost based on square 

footage established through cost studies, addressing different waste-type facilities separately (INEL, 1995c; 

INEL, 1995d; INEL, 1995e; INEL, 1995f). 

The cost analysis provides data that should fall within ±30 % of actual costs using the waste loads 

quantified in the alternatives. This range reflects the experience of the cost estimators using similar 

procedures (based on standard design costing procedures) for other generic design industrial processes and 

DOE projects. Changes in the characterization and quantity of the waste loads would significantly affect 

costs. 

5.4 Phase III: Environmental Impact Evaluation 

Toe environmental impact assessment methodologies and assumptions described in this section address the 

range of natural and human resource issues pertinent to the range of alternatives under consideration in this 

PEIS. The following sections provide the scientific approach and analytical methods used to evaluate 

potential environmental consequences (including health risks) , as presented in the subsequent waste-type 

Chapters 6 through 10. 

The generic design and estimated waste loads provided the output data for the impact assessments. The 

estimated discharges of pollutants to air and water as a result of the treatment, transportation, storage, and 

disposal of the five waste types were used to calculate human health risks. The secondary pollutant 
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discharges resulting from the burning of fuel for waste treatment are analyzed in the air quality and sections 

of the waste-type chapters, but were not considered in the human health risk assessment. This is because 

the potential impacts from exposure to these contaminants were assumed to be minor in comparison to 

releases of radionuclides and chemicals from TSO facilities. 

Risks to the public and workers from facility treatment, storage, and disposal operations, for both routine 

and accident conditions, used information on waste characteristics and worker-years. Wastes transported 

to other sites for treatment or disposal were evaluated for the radiological, chemical, and physical risks they 

pose to the public and to workers for both routine and accident conditions (for rail and truck transport). 

For comparison purposes, environmental concentrations of pollutants are presented in this PEIS with the 

appropriate regulatory standards or guidelines. However, compliance with regulatory standards is not 

necessarily an indication of the significance or severity of the environmental impacts. For all resource areas, 

an effort was made in this PEIS to use data that was as current as possible. 

All exposures to chemical and radiological discharges were estimated using computer models that simulate 

the fate and transport of contaminants in the environment. 

Use of Percentages in Analysis and Presentation of Environmental Impacts 

The WM PEIS environmental impacts analyses evaluated impacts to air quality, water quality and water 

resources, ecological resources, local and national economies, the social environment, land use, and 

infrastructure. The WM PEIS also considered the potential for waste management actions to cause 

environmental justice impacts and effects on cultural resources. Impacts were quantified consistently across 

the 17 major sites and waste management alternatives and are presented in the site data tables section of the 

WM PEIS. 

Use of Percentages where Regulatory Standards Exist 

In the WM PEIS analyses of impacts on resources for which regulatory standards exist, specifically air 

quality and water quality, the WM PEIS analyses compared waste management facility air and water 

pollutant emissions to relevant Federal and State regulatory limits. 

Air Quality: To focus the air quality impacts presentation in the waste-type chapters on potentially 

significant effects and to allow for the cumulative air impacts analysis that includes emissions from other 
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sources, DOE chose a 10 %-of-standard threshold to highlight those sites where criteria air pollutant 

emissions could result in adverse air quality impacts. Toe 10 % threshold was used to reduce the large 

number of analyses which are shown in the site data tables to a manageable number for presentation in the 

waste-type chapters. Emission levels greater than or equal to 10 % of the standards are shown in the chapter 

tables. Toe analysis is further focused because the accompanying waste-type chapter text discusses primarily 

the impacts of those emissions levels that approach or exceed the standards. Toe 10 % threshold also 

identifies those sites and alternatives where air emissions from managing more one waste type at a site, in 

addition to other actions at the site, may in combination produce total air emissions that have a greater 

likelihood of exceeding a standard. 

Water Quality: For the water quality impacts analyses for LLMW and LLW, estimates of pollutant 

concentrations in downgradient wellwater caused by disposal facility leachate were compared to relevant 

regulatory standards. To focus the waste-type chapter presentations of the results of these analyses, a greater 

potential for water quality impacts is noted where a water pollutant concentration exceeded 25 % of a 

relevant regulatory standard. Twenty-five percent of the standard was used as a conservative threshold to 

account for the uncertainty in the results of the groundwater modeling used in the health risk analysis. 

Appendix D states that the uncertainty in the groundwater pathway is approximately 400 % . Therefore, 

pollutant concentrations predicted to be 25 % or more of the standard could equal or exceed the standards 

due to the uncertainties in the modeling. 

Use of Percentages where No Regulatory Standards Exit 

For the other impacts areas, where no comparable regulatory limits exist, for the purposes of clarity of 

presentation and to focus decision making on impacts more likely to be significant, screening levels were 

established for display of impacts in the waste-type chapters (Chapters 6-10). These screening levels were 

based on judgements about what effects (estimated at the programmatic level of analysis) would be more 

likely to be determined not significant when examined in more detail at the site level. For example, in the 

discussion of land use impacts in the waste-type chapters, the WM PEIS identifies and displays land 

requirements to build waste management facilities, as a percentage of available land onsite, where the land 

requirement is one percent or more of available and. Land requirements falling below one percent are not 

brought forward from the site data tables for display in the waste-type chapters. The accompanying chapter 

text then discusses whether the land requirements may cause a significant imp_act based on site development 

plans and other specific information about land use at each site. Similarly for the analysis of population 
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impacts, the waste-type chapters identify and focus the impacts discussion on those sites where regional 

population growth is estimated to be one percent or greater as a result of a particular alternative. 

For both the standards-based and nonstandards-based analyses, it must be emphasized that: 

• all impacts were analyzed consistently, that is, the same impact values were estimated for each major site 

managing the waste type in question using the same input data and computations for all alternatives 

• all impacts estimates are provided in the WM PEIS in the site data tables 

• screening values were used to focus the waste-type chapter presentations by bringing forward for 

discussion impacts that are more likely to be significant, thereby minimizing attention to those most 

likely not to be significant. 

• screening values were not used and should not be interpreted as "absolute" benchmarks of the 

significance or nonsignificance of an impact. Only as indicators of the importance or extent of impacts 

resulting from particular alternatives. 

Use of Percentages in Defining the Affected Environment 

Other screening criteria were used to focus the impacts analysis on those components of the environment 

likely to experience significant impacts. For example, the region-of-influence (ROI) for socio-economic 

impacts was defined as encompassing the DOE site host county and nearby counties which, in combination, 

were the residence counties of at least 90 % of the site's current employees (DOE, 1993c). The rationale for 

use of this percentage is that, for the socioeconomic impacts analysis, it would identify those counties where 

most of the project expenditures would be made, particularly for locally available materials, such as 

concrete, where the major portion of the workers salaries would most likely be spent, and where workers 

would be most likely to move that would affect housing, and community service and financial infrastructure. 
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5.4.1 HUMAN HEALTH IMPACTS 

Human health risk can be defined as a measure of the probability that adverse effects, or impacts, on human 

health will occur as a result of a given hazard. Risks resulting from both routine operations and accidents 

were calculated in the WM PEIS . 

Risks to the public and workers from facility treatment, storage, and disposal operations, for both routine 

and accident conditions, were derived using information on waste loads (volumes and characteristics) and 

required worker-years. Wastes transported to other sites for treatment or disposal were evaluated for the 

radiological, chemical, and physical risks they pose to the public and crews for both accident-free and 

accident conditions (for both rail and truck transport). 

The approach taken in the WM PEIS risk analysis was first to identify the groups potentially at risk and then 

to compare the risk that these groups (and individuals within them) may sustain if the different alternatives 

were implemented. Each phase of waste management activities-treatment, storage, and disposal-included 

in an alternative was considered when identifying the persons at risk, the exposures that produce that risk, 

and the types of health impacts that the exposed groups might experience. 

The risk assessments conducted for the WM PEIS used assumptions and best-estimates when data are only 

generally known or where processes have not been demonstrated fully; therefore, uncertainties are present. 

Additional details about the methodologies and assumptions used to assess human health impacts can be 

found in appendices D, E, and F. 

Uncertainty in Risk Estimates 

Human health risk assessment results are conditional estimates that are influenced to a large extent by the 

many assumptions that must be made in order to account for an insufficient understanding of biological 

processes or a lack of information on contaminant or receptor behavior. Therefore, in evaluating risk 

estimate results, it is important to recognize that uncertainties are involved in the analysis in order to place 

the risk estimates in proper perspective. 

Risk estimates are composed of a number of parameters. To estimate risk, information must be available 

on dose/response relationships which define the biological response per unit of exposure to a contaminant. 

Although human epidemiological data are used for developing radiation dose-response models, this 
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information is also developed in laboratory tests using animals exposed to relatively high doses. Therefore, 

uncertainty in dose/response relationships includes extrapolating from effects in animals generated at high 

doses in order to estimate potential effects in humans that most often are exposed at lower doses. 

Another important component of risk assessment is estimation of exposure concentrations. Uncertainties 

associated with this component of the analysis include estimating (generally through the use of mathematical 

models) releases of contaminants from emission sources to different environmental media, the transport and 

transformation of contaminants in these media, and the pathways, frequency and duration by which humans 

contact the contaminants. Modeling involves trying to simulate a process that is inherently complex using 

a fixed and relatively small number of variables. Model uncertainty may result from the general limitations 

of mathematical models as well as from the lack of information on model parameters . For example, the fate 

and transport models used to estimate risks for the WM PEIS require large amounts of data, including 

meteorological measurements, hydrogeologic settings, and release parameters . Where possible, actual data 

are used, but generic data are often substituted where site-specific data are unavailable. 

The assumptions made in performing this' program-level evaluation were intended to yield reasonably 

conservative risk estimates (e.g., estimates that tend to overestimate rather than underestimate risk) using 

the best available data and state-of-the-art models. Many of the uncertainties associated with the WM PEIS 

risk estimates are "systemic", given the programmatic nature of the WM PEIS and the use of the unit 

approach to risk assessment. This means that many of the modeling and scenario assumptions (e.g., facility 

emission rates for particular types of waste treatment or storage, inhalation rates, etc.) were applied 

consistently or systematically throughout the analysis. Therefore, the relative differences in risk estimates 

among waste management alternatives should not be affected by errors associated with these systematic 

uncertainties. 

The uncertainties associated with the WM PEIS risk estimates cannot easily be quantitatively evaluated 

because of the many different parameters involved in the models used in the analysis. However, risk 

estimate uncertainty can be qualitatively differentiated as follows. Certain risks, such as worker physical 

hazard injuries during construction, or transportation accident physical trauma injuries, are based on 

historical statistics or actuarial data (e.g., number of hours worked, or number of miles traveled). 

Therefore, these risks can be estimated with a relatively high degree of confidence. 

On the other hand, risks associated with the release of radionuclides or chemicals to ambient environmental 

media during the routine operation of treatment or storage facilities are estimated using probabilistic 
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models. The risk estimates produced by these models have a larger uncertainty than those based on actuarial 

data. However, it is reasonable to assume that such releases will occur on a routine basis over the 

operational lifetime of the facility; that is, the estimated annual frequency (or probability) of occurrence of 

these events is one. 

A third group of risk estimates generally involve even more uncertainty than facility routine operation 

exposm:e risks. This group includes facility accident risks and the hypothetical farm family and intruder 

scenarios. These risk estimates also involve the use of probabilistic models. However, unlike releases from 

facilities during routine operations, facility accidents generally have estimated probabilities of occurrence 

that are much less than one. Therefore, in interpreting the potential risks from facility accidents, both the 

estimated probability of occurrence as well as the estimated consequences should be considered. Certain low 

probability accidents (e.g., aircraft crashes) may have potentially large consequences (e.g ., a large number 

of latent cancer fatalities), but they are not expected to occur very often (e.g., probability of less than one

in-one million on an annual basis). Other types of accidents (e.g., fires) may have a higher probability of 

occurrence (e.g., one-in-one hundred) but generally have smaller consequences. 

The hypothetical farm family risk estimates include an additional degree of uncertainty, since they attempt 

to estimate risks far into the future (up to 10,000 years) . Both the hypotethical farm family and intruder 

scenario risks take place in the future and assume both the loss of institutional control of disposal facilities 

and the establishment of a farming operation that uses groundwater near the disposal site. 

Finally, the maximum exposed individual (MEI) risk estimates generally involve a greater level of 

uncertainty than population risk estimates, given the required assumptions about continuous exposure at a 

specific location for a single individual. 

Appendix D, Section D.4, presents an evaluation of some parameter uncertainties associated with the WM 

PEIS health risk estimates. 

Populations and Individuals at Risk 

Several groups may be exposed to a variety of hazards during the treatment, storage, and disposal phases 

of waste management. In general, the WM PEIS considers: 
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• The offsite population-those living within a 50-mile radius of the site, as well as within 0.5 miles on 

each side of the transportation routes; 

• The onsite population-the workers on DOE sites who are not involved in actual environmental 

management activities (the "noninvolved" or "collocated" workers); and, 

• The facility workers (or "waste management workers," including those operating the trucks and trains 

that transport the waste). 

Risks to the offsite and onsite populations were assumed to be primarily from exposure to airborne 

contaminants, and these risks were estimated for 70 years (the lifetime of a person living during the period 

when treatment and storage activities occur). This time period was evaluated because the health impacts that 

could result from exposure to airborne contaminants occur throughout the lifetime of the exposed 

individual. Population risks are expressed as numbers of cancer incidences, cancer fatalities, or genetic 

effects. Individual risk was assessed by considering the hypothetical MEI within each onsite and offsite 

population. These persons would receive the highest total dose- estimated by summing the highest doses 

delivered along all pathways over the person's lifetime. Risks for individuals are expressed in probabilities 

that a particular adverse effect will occur (ORNL, 1995a; ORNL, 1995b). 

To consider the maximum potential human exposure from the disposal of waste, the WM PEIS examines 

scenarios of a hypothetical intruder and a hypothetical farm family. 

An intruder scenario was modeled in order to estimate the potential health risks to the public from the 

disposal of LLW and LLMW in a future era when disposal facilities are no longer under institutional 

control. A hypothetical intrusion scenario with two different timeframes (100 and 300 years after closure 

of the disposal facility) was developed. The scenario assumes that a single adult drills a well directly through 

the disposal facility to the water table. As a result of the drilling, contaminated soil from within the facility 

is brought to the surface, where it mixes with the top layers of the surface soil. The individual raises crops 

on this plot of land and consumes the resulting produce. 

Exposure of the intruder to radionuclide and chemical contaminants was assumed to result from the· 

ingestion of plants, inhalation of resuspended soil particulates, and inadvertent ingestion of soil. In addition, 

the intruder was assumed to be exposed to direct radiation from the soil. Health effect endpoints evaluated 

as a result of radionuclide and direct radiation exposure included probability of cancer fatality, cancer 

5-22 



9513387.1376 
Impact Analysis and Methodologies Chapter 5 

incidence, and genetic effects. For chemical exposure, the endpoints used were probability of cancer 

incidence and non-cancer risks. 

The hypothetical farm family is assumed to move directly onto a site 300 meters downgradient from an 

underground disposal facility. A series of families live there for 10,000 years. Each family's lifetime is 

assumed to be of 70-years duration, therefore 143 lifetimes were evaluated. The exposure to this 

hypothetical farm family was assumed to occur at a time when there has been a leak from the disposal 

facility and when institutional controls (fences, warning signs, land records, etc.) no longer exist. The 

family engages in farming activities, such as growing and consuming their own crops and livestock, and 

uses nearby water for drinking, bathing, and recreation as well as for watering their crops and livestock. 

This hypothetical farm family is assumed to be located so that they received the highest possible exposure 

to contaminants in groundwater by all possible routes. 

The hypothetical farm family scenario attempts to estimate potential risk resulting from the future 

contamination of groundwater following disposal of LLW and LLMW. Humans are assumed to be exposed 

through use of the groundwater as a source of drinking water and irrigation water. Several aspects of the 

scenario should be noted. 

First, the farm family scenario assumes that each disposal unit is a discrete structure. For sites that require 

the construction of multiple disposal units under certain alternatives (see Sections 6.4.1.6 and 7.4.1.5), no 

mixing of groundwater plumes from multiple units is assumed to occur. Similarly, the analysis addresses 

only new disposal units and does not account for existing disposal inventory or existing groundwater 

contamination at a site. 

Second, this analysis does not attempt to suggest that farming is a reasonable or preferred future used of the 

land at DOE sites upon the loss of institutional control. Farming was selected only in order to maximize the 

potential exposure and risk from contaminated groundwater through its use both as drinking water and in 

crop irrigation at arid sites. 

Finally, this analysis also does not attempt to predict the potential risks to current offsite populations from 

the disposal of LLW and LLMW. Estimation of the number of adverse human health impacts (e.g., cancer 

incidence, cancer fatality, genetic effects) in current offsite populations at proposed disposal sites would 

require information about the exact location of disposal facilities on a site with respect to existing aquifers 

as well as the populations that may use these groundwater resources. Since the WM PEIS does not attempt 
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to make such siting decisions, current offsite population risks from disposal are not estimated. Analysis of 

future offsite population risks requires similar siting information and involves additional uncertainty with 

respect to the sizes of future offsite populations. Therefore, the WM PEIS also does not predict adverse 

human health impacts from disposal for future offsite populations. 

The results of the hypothetical farm family scenario analysis presented in Chapters 6 and 7 are expressed 

in terms of the probability of occurrence of a cancer fatality for a single individual (similar to an MEI) in 

the most exposed lifetime. The most exposed lifetime is defined as the 70-year period when the 

concentration contaminants in the groundwater well reaches a maximum. Expressing risk in terms of 

probability for a single farm family individual in the most exposed lifetime bounds the potential risk, yet 

avoids the problem of estimating impacts to future offsite populations of unknown sizes. 

On the other hand, Appendix D quantifies the potential adverse human health impacts from disposal to 

successive lifetimes of the farm family over the analysis period of 10,000 years. The farm family risks for 

all 143 lifetimes presented in appendix D represent numbers of incidences of adverse health impacts in a 

population of 572 individuals (farm family of 4 individuals/lifetime x 143 lifetimes) . The results presented 

in Appendix D for the most exposed lifetime represent numbers of incidences of adverse health impacts in 

a population of 4 individuals. 

Worker risks were estimated both for short-term construction activities and for longer-term facility 

operation activities. Workers were expected to continue their activities over 20 years of their 70-year 

lifetime (ORNL, 1995c). 

Exposure Pathways 

Different groups were assumed to be exposed through different pathways during each waste management 

phase. The exposure pathways and potentially affected populations and individuals are summarized in Table 

5 .4- 1. The exposure pathways considered for the different receptor groups are shown in Figures 5 .4- 1 

through 5 .4-4. The exposure pathway for storage was assumed to be direct radiation from the storage 

containers. 
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Table 5.4-1. Exposure Pathways for Treatment, Storage, Transportation, an,d Disposal Activities 

Waste Processing Phase Pathway 
Potentially Exposed Populations and 

Individuals 

Treatment Atmospheric • Public within SO-mile radius 
• Onsite employees, evenly distributed within site 

• Routine emissions • Inhalation borders (atmospheric only) 
• Ingestion of crops and • Onsite MEI (atmospheric only) 

• Accidents animals • Offsite MEI (atmospheric only) 
• Waste management worker (inhalation and 

Direct Radiation direct radiation only) 

Storage Atmospheric • Public within SO-mile radius 

• Onsite employees, evenly distributed within site 
• Routine emissions • Inhalation borders (atmospheric only) 

• Ingestion of crops and • Onsite MEI (atmospheric only) 
• Accidents animals • Offsite MEI (atmospheric only) 

• Waste management worker (inhalation and 
Direct Radiation direct radiation only) 

Disposal Atmospheric • Waste management worker (atmospheric and 
direct radiation during disposal operations 

• Routine emissions • Inhalation only) 

• Hypothetical farm family (ingestion of 
Groundwater groundwater and food) 

• Hypothetical intruder (ingestion of crops and 

• Ingestion of drinking soil, inhalation of soil particulates , direct 
water radiation) 

• Irrigation of crops 
• Watering of livestock 
• Bathing 

Direct Radiation 

Transportation 
Atmospheric (accident only) • Population living and traveling along the route 

• Routine emissions • Inhalation and present at rest stops 
Direct Radiation • Workers 

• Accidents 

Note: TSD = treatment, storage, and di sposal. 

The potential exists for human exposure to radiological and chemical contaminants in the surface water. 

Receptors can be exposed through use of contaminated surface water for drinking water, bathing, 

swimming, or irrigation. In addition, ingestion of fish or shellfish taken from contaminated surface waters 
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may be another source of contaminants through bioaccumulation of the contaminants in the tissues of these 

organisms. Potential pathways for surface water contamination from waste management practices include 

deposition of contaminants released to the atmosphere to surface water bodies, overland runoff to surface 

waters, releases of contaminants in aqueous effluents from treatment and storage facilities , and recharge of 

surface waters by groundwaters potentially contaminated through waste management disposal practices. 

Of the potential surface water contamination pathways, only deposition of airborne contaminants is 

amendable to quantitative analysis without information about the exact location or technology employed for 

waste treatment, storage, or disposal on a given site. Preliminary estimates described in Appendix D for the 

Columbia and Clinch Rivers, indicated that the potential dose received from ingestion of surface water 

contaminated by deposition of airborne contaminants was a thousand to millions of times lower than that 

received from inhalation in a gaseous plume of hazardous or radioactive material. Overland runoff to 

surface water involves an additional time delay and dilution factor with respect to direct deposition of 

airborne contaminants; therefore, contamination of surface waters through this pathway is expected to be 

even less significant. 

Other potential pathways of surface water contamination can be controlled or are affected by the technical 

design and relative location of the waste management facilities with respect to the location of surface water 

bodies. Releases of contaminants in aqueous effluents from treatment and storage facilities are expected to 

be small and insignificant because process wastewaters from these facilities would be discharge to aqueous 

waste treatment facilities. After treatment, wastewaters would be recycled or discharged from these plants. 

All wastewaters, ir.::luding stormwaters, would be discharged in compliance with site-specific DOE, 

National Pollutant Discharge Elimination System (NPDES), or industrial wastewater discharge permit 

limits, which are established based upon consideration of the potential health and environmental effects of 

contamination of the receiving body. 

Disposal facilities may eventually degrade and release contaminants to the groundwater. Resultant 

contamination of surface water from the groundwater is dependent on the specific location of the disposal 

facility with respect to the surface water; however, dilution of the contaminants in "clean" surface waters 

is likely to result in surface water concentrations lower than concentration in groundwater. 

Since the WM PEIS does not attempt to make waste management facility technology or siting decisions, 

there would be a high degree of uncertainty associated with any quantitative surface water pathway exposure 

estimates. Consequently, the WM PEIS did not conduct a detailed evaluation of this pathway. Surface water 
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pathway analyses are appropriate for site-wide or project-level NEPA reviews where potential impacts may 

appear important to decision making. 

Radioactive decay and the ingrowth of daughter products are taken into account in the estimation of 

radiological dose from direct radiation, ingestion of contaminated groundwater, and inhalation of 

contaminated air. Since treatment and storage periods are assumed to be 10 years in duration, radioactive 

decay and ingrowth are estimated for external radiation for an average of five years in order to capture the 

doses of photon-emitting daughters. For the groundwater pathway, radioactive decay is considered at several 

points in the exposure assessment. The first point is prior to the breach of the disposal facility, where decay 

is evaluated and the contaminant inventory is modified accordingly . Decay they occurs after the breach of 

the disposal facility and during transport to the vadose zone is accounted for prior to the transfer of flux 

rates to the MEPAS model. The MEPAS model then accounts for radioactive decay and ingrowth involved 

in transport through the vadose and saturated zones. All doses from daughter products are attributed to the 

parent radionuclide. The GENII model used in estimating exposure from inhalation of airborne 

radionuclides also accounts for radioactive decay and ingrowth, and assumes, as in the groundwater 

pathway, that all doses from daughter products are attributed to the parent radionuclides . 

Offsite population and noninvolved onsite workers were assumed to be exposed to radionuclides through 

inhalation of airborne vapor and dust. This aspect of exposure lasts throughout waste treatment, storage, 

and disposal operations. Onsite and waste management workers, during nonworking hours, are counted 

among the individuals living near the site (offsite population). This is a worst-case scenario taking place in 

the future at a time when institutional controls no longer exist. The scenario is analyzed to determine 

potential upper-bound exposures by ingestion of contaminated groundwater. 

Onsite workers were assumed to experience chemical and radiological exposure from treatment, storage, 

and disposal facilities . The exposure pathways for these workers were assumed to be inhalation of vapor 

and dust, and direct external radiation. These workers are also subject to a variety of construction- or 

operation-related accidents. Workers were assumed to be wearing the proper industrial safety and health 

equipment for the task being performed (construction in a nonradioactive environment, operations in a 

radioactive environment). 

The population living and traveling along the transportation routes are assumed to be exposed to 

radionuclides by way of direct radiation under routine conditions and both direct radiation and inhalation 

5-31 



Chapter 5 Impact Analysis Methodologies 

of airborne vapor and dust under accident conditions (SNL, 1993). Onsite industrial and transportation 

accidents were evaluated using the RISK.IND model (ANL, 1993). Exposure to hazardous chemicals under 

accident conditions is assumed to occur only by inhalation of vapors and dust. Direct exposure by other 

pathways such as dermal (skin) absorption, is possible, but these routes are expected to result in much lower 

exposure than the inhalation pathway doses. The public is assumed to be exposed to vehicle exhaust fumes. 

The exposure pathways for transportation workers are assumed to be the same as those for the general 

population. 

Health Impacts 

Health impacts, which may range from bodily injury or illness to death, can result from exposure to 

radionuclides; exposure to chemicals or exhaust fumes; or physical trauma (crushing, burning, 

electrocuting). Health impacts from radiation exposure, whether from sources external or internal to the 

body, generally are identified as "somatic" (affecting the individual exposed) or "genetic" (affecting 

descendants of the exposed individual) . The WM PEIS analyzed the likelihood of an individual developing 

cancer after exposure to radiation. 

Adverse health impacts associated with chemical exposure include cancer and a range of noncancer toxicity 

effects, including organ system toxicity (e.g., liver, respiratory, cardiovascular) , neurotoxicity, 

immunotoxicity and developmental and reproductive toxicity. 

The details of the methodologies used to estimate cancer fatalities, cancer incident, adverse genetic effects, 

and noncancer toxic effects are discussed in Appendix D, Section D.2. 

Cancers and some birth defects are believed to result from certain genetic changes in specific individuals 

in a given generation; however, not all genetic effects result in disease. Genetic effects include gene 

mutations (alterations in the elementary units of heredity-the genes) and gross chromosomal aberrations 

(alterations in the structure or number of chromosomes). For the purposes of this PEIS, risks for genetic 

effects were calculated only for radionuclides; genetic toxicity from chemicals is more difficult to assess 

because of its diverse nature. 

Cancer Fatalities. Cancer fatalities are the excess deaths (deaths that would not otherwise have occurred) 

resulting from all types of cancer over the lifetime of an individual measured as a frequency ( or incidence) 

in a population, or a probability for individuals. Cancer fatalities resulting from airborne exposures to 
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radionuclides are calculated for 70 years, and those resulting from groundwater exposures to radionuclides 

are calculated for approximately 143 lifetimes, or 10,000 years after the disposal facility has been breached. 

Thus, if the probability of an excess cancer death is one-in-one million (lE-06), and the current population 

size is 10,000 individuals, the calculated number of excess cancers in the first 70 years is 10,000 multiplied 

by 1/1,000,000, or 1/100 (one one-hundredth). The total number of people in the population in each 

generation is assumed to stay the same, and the risk during each lifetime of 70 years is equally weighted. 

Because of the nature of the biological processes by which substances or radiation are currently understood 

to induce cancer, the conservative approach used in this PEIS assumed that there is no threshold below 

which there is no risk for cancer, and that the risk of cancer from multiple exposures to different sources 

is additive. A certain percentage of radiologically-induced cancers were assumed to be fatal (ICRP, 1990). 

Similar assumptions regarding fatalities from chemically induced cancers are not possible because of the 

diverse nature of chemically-induced cancer. 

Cancer fatalities were chosen as a representative human health impact because the occurrence of the other 

health impacts evaluated (except noncancer toxicity) generally follows the same pattern as radionuclide

induced cancer fatalities. Noncancer toxicity is the health impact discussed for HW because, by definition, 

radionuclides are not present in HW. Cancer fatalities in the offsite population were calculated for 

radionuclides released during routine operations of treatment or storage facilities and as a result of waste 

transportation. 

Cancer Incidence. Not all cancers are fatal. The total cancer incidence encompasses all cancers, not just 

cancers that result in death. The concepts discussed above with regard to cancer fatalities also apply to the 

consideration of total cancer incidence. For the purposes of this PEIS, total cancer incidence was calculated 

for both chemicals and radionuclides. 

The number of nonfatal cancers induced by exposure to radionuclides can be derived from the cancer 

incidence values by subtracting the estimated number of fatal cancer cases. Note that both the total cancer 

incidence and the nonfatal cancer incidence values are overestimated by a factor of about two because the 

estimates contain a relatively large component of skin cancers. The internal exposure pathways evaluated 

in the WM PEIS (e.g., inhalation or ingestion of radionuclides) are not likely to induce large numbers of 

skin cancer cases. However, the ICRP dose conversion factor used in the WM PEIS to estimate total cancer 

incidence includes incidences of skin cancer. 
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Noncancer Toxic Effects. Although carcinogens (cancer-causing agents) are emphasized because they are 

believed to have no threshold, most mechanisms of noncancer toxic effects do have thresholds below which 

no toxic effects are observed. For noncarcinogens, a procedure for comparing hazards has been developed 

by comparing the exposure concentration or dose to the concentration or dose believed to have no 

appreciable adverse effects. For members of the offsite population (including sensitive subgroups of the 

offsite population) assumed to be continually exposed to a chemical throughout their lifetime, or portions 

of their lifetime, this comparison standard is the reference dose or reference concentration. The quantitative 

ratio of the exposure concentration ( or dose) to the reference concentration ( or reference dose) is called the 

"Hazard Quotient", which is used by EPA to measure noncancer chemical effects. 

Offsite Population. Health impacts to the offsite population resulting from releases of chemical and 

radiological contaminants from treatment and storage facilities were evaluated as potential latent cancer 

fatalities, cancer incidences, genetic effects, and noncancer toxic effects (for chemical contaminants). Offsite 

population sizes were based upon 1990 U.S. Census data (DOC, 1992a; DOC, 1992b; DOC, 1993c). 

Health Impacts to Workers. In addition to all potential impacts estimated and compared for the offsite 

population, onsite workers will be at risk for health effects resulting from construction and operation 

injuries . This category includes all significant physical injuries sustained by workers in various job 

classifications. Injuries are considered together regardless of their nature and are measured as a statistical 

frequency per labor hour. Some percentage of construction and operation injuries were assumed to result 

in death. The percentages of construction injuries resulting in death were obtained from the Bureau of Labor 

Statistics records, percentages for operational injuries resulting in death, and from the Bureau's records 

concerning the Sanitary Services occupational group, which includes plant operations (BLS, 1992; BLS, 

1993). 

For noncarcinogenic risks for waste management workers, estimated exposures were compared to the 

established chemical-specific occupational exposure limit values. This ratio is referred to in the WM PEIS 

as the "Exposure Quotient" and it is analagous to the "Hazard Quotient" used to estimate noncancer effects 

in the offsite population. Unlike carcinogenic risk, the hazard/exposure quotient is not directly related to 

frequency of disease, but provides a standard way to compare different exposures to noncarcinogens. The 

sum of all Exposure Quotients is the Exp?sure Index. Exposure Quotients and Exposure Indices were 
' calculated only for chemicals contaminants. 

5-34 



9513387.1382 
Impact Analysis and Methodologies Chapter 5 

Health Impacts to Workers and Offsite Population From Transportation. The same health impacts 

discussed above for treatment and storage facilities can result from transportation of waste. Transportation 

risks were ·estimated for workers and the public for routine operations and accidents. These risks were based 

on national data on the frequency of accidents for trucks and trains per mile traveled. The number of 

shipments by truck or train were calculated for the WM PEIS based on waste load, whereas, mileage was 

dependent on the sites proposed for the waste management facilities. Calculation of truck mileage was done 

using the HIGHWAY 3.1 model, and calculation of rail mileage was done using the INTERLINE 5.0 model. 

These models are the standard means of DOE estimation of truck and rail shipping distances. 

Interpreting Risk Results. The goal of the WM PEIS risk analyses is to provide estimates of health risk 

to aid in detennining the advantages and disadvantages of implementation of the various waste management 

alternatives. The risk results are best interpreted as relative differences among alternatives rather than as 

absolute point estimates of risk. 

For example, consider a decentralization alternative (Decentralized Alternative 1) that affects the 

populations at 12 sites and a centralization alternative (Centralized Alternative 1) that affects the population 

at only one site. If the number of cancer fatalities in the offsite populations of all sites in Decentralized 

Alternative 1 is numerically higher than the number of cancer fatalities in the offsite population of the one 

site in Centralized Alternative 1, Decentralized alternative 1 is the highest risk case, for the offsite 

population cancer fatality endpoint, at the program level . Note that each health risk endpoint should be 

considered independently; values for different endpoints should not be added to obtain overall estimates for 

a given group of receptors. That is, radiation exposure cancer fatalities for waste management workers 

should n~t be added to physical hazard fatalities to obtain an estimate of the total number of fatalities for 

this receptor group. 

The WM PEIS risk analyses also provide estimates of site-level risks. For example, suppose the overall 

program-wide risk of latent cancer incidence from radionuclide exposure under Decentralized Alternative 

1 is 0.8 (or 8E-01), and this total risk is distributed across 23 million people, the sum of the· offsite 

populations at all 12 sites involved in that alternative. If this program-wide risk (8E-01) is divided by the 

total affected population (23 million), the resulting number, 0.000000035 (or 3.5E-08), might be considered 

the "average" risk to an individual member of the program-wide offsite population. If this "average" 

individual risk is compared to EPA CERCLA risk assessment guidelines (as described below), it is found 

to be below the levels ofrisk generally accepted as tolerable (between 1 in 10,000 and 1 in 1 million). Note 

that this number is not the risk to the MEI, and will in all cases be less than the risk to the MEI. This is 
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because on the average, members of the general population receive less exposure, by definition, than the 

MEI. Although this "average" individual risk is not a formal construct in risk analysis, it may be helpful 

to the reader for comparing the risk estimates among alternatives or sites. 

For air emissions a comparison benchmark is the National Emission Standards for Hazardous Air Pollutants 

(NESHAP) for radionuclides (40 CFR 61), which has a goal of individual lifetime risk no greater than 1 

in 10,000, which is approximately equivalent to the standard of 10 rnrem/year. It is interesting to note that 

EPA recommends that all measures of risk, including population estimates, should be used in determining 

whether the MEI risk is acceptable. For example, a lE-02 risk might be considered acceptable if only 1 

individual were exposed at that level, but unacceptable if 1,000 people were involved. Other NESHAP have 

individual risk goals of 1 in 1,000 to 1 in 1 million. 

Another relevant benchmark is the disposal standard for spent nuclear fuel, HLW, and TRUW (40 CFR 

191), which states that disposal of these materials in compliance with the containment requirements should 

cause no more than 1,000 premature cancer deaths over a 10,000 year period following disposal, an average 

of 0.1 fatality per year. Other standards include drinking water standards, with individual risk goals of 1 

in 100 ,to 1 in 100,000, the radon standard (1 in 100), worker radiation protection standard (5 rem per 

year), and the maximum annual allowable radiation dose to the members of the public from DOE-operated 

nuclear facilities (100 rnrem per year)(DOE, 1991). 

Finally, exposure to direct radiation and radionucl ides should be considered in the context of background 

radiation. The average individual in the United States is estimated to receive a dose of about 360 mr;em (0.3 

rem) per year from all sources combined, including medical sources of radiation (such as x-rays - e.g., chest 

x-ray dose is about 8 rnrem, diagnostic hip x-ray dose is about 83 rnrem), and natural background radiation 

(such as radon gas). This dose results in a calculated individual lifetime risk of fatal cancer of about 1 in 

100 (40 CPR 61) . 

With respect to accident scenarios, where individuals such as waste management workers may receive high 

short-term (or acute) doses, a person must receive a dose of approximately 600,000 rnrem before there is 

a high probability of near-term death (NAS, 1983). 
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5.4.2 AIR QUALITY IMPACTS 

Air quality impacts were assessed for the construction of new treatment, storage, and disposal facilities; for 

the O&M of the facilities ; and for shipment of wastes between sites . The air quality impacts analysis 

estimated the air emissions effects for criteria air pollutants, hazardous air pollutants (HAPs, including 

radionuclides), and toxic air pollutants (TAPs). Descriptions and assessment criteria for these classes of 

pollutants are presented below. The potential impact of emissions of ozone-depleting substances (e.g., 

chlorofluorocarbons and halons) were also evaluated. A summary of the air quality impacts analyzed in the 

WM PEIS is presented in Table 5 .4-2. 

In compliance with the Clean Air Act (CAA) (42 USC 7401), EPA has promulgated NAAQS for six criteria 

air poll~tants (40 CFR50); carbon monoxide (CO), sulfur dioxide (SO2), particles with an aerodynamic 

diameter less than or equal to a nominal 10 micrometers (PM 10), ozone (03) , nitrogen dioxide (NO2), and 

lead (Pb). 

Criteria air pollutants: The CAA (42 USC 7401) requires EPA to establish NAAQS. These pollutants are 

regulated both in terms of annual production in tons per year and in terms of ambient concentrations 

emanating from point and mobile sources. Unlike the other five criteria air pollutants, ozone is not a direct 

emission, but is formed in the atmosphere through a complex reaction of ozone precursor pollutants, 

sunlight, and temperature. Ozone precursor pollutants include nitrogen oxides (NOJ and non-methane 

hydrocarbons (NMHCs), which include the class of compounds known as volatile organic compounds 

(VOCs). The analysis of ozone impacts was performed by evaluating NOx and VOCs emissions. 

Hazardous air pollutants: Section 112 of the CAA requires EPA to establish technology-based standards 

for sources of 189 pollutants listed in the statute, and to specify categories of sources subject to the emission 

standards. The NESHAP are promulgated in 40 CFR 61. HAPs include cancer-causing agents, such as 

arsenic, benzene, carbon tetrachloride, formaldehyde, and radionuclides, as well as materials with 

noncancer health hazards, such as fluoride , ammonia, and hydrochloric and sulfuric acids. EPA regulates 

radionuclides as a total annual dose limit under the NESHAP (40 CFR 62). Radionuclides are also regulated 

by the Department of Energy (DOE Order 5400.5 (DOE, 1990) and proposed 10 CFR 834 (DOE, 1993b)) 

as a total dose limit. 
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Table 5.4-2. Air Quality Impacts Analysis: Summary of Emissions Evaluated 

DOE Site-Level Analysis 

Relevant Construction 
National Analysis 

0 & M Emissions Pollutant 
Waste Emissions 

Class 
Types Local Transportation 

Total National Local Stationary 
Transportation Corridor 

' Source Emissions Emissions 
Source Emissions Emissions 

Criteria Air AIJ Five Local Construction Local Stationary Offsite Emissions Total Emissions Sum of Onsite, 
Pollutants Waste Types Equipment Source Emissions from Worker from Waste Offsite, and 

Emissions and from Proposed Vehicles and Waste Transport outside Transportation 
Worker Vehicle waste management Transport within 50 50-mile radius of Corridor Emissions 
Emissions Facilities (Ambient miles (Tons/Year) installations (Tons/Year) 
(Tons/Yr) Concentrations and (Tons/Year) 

Tons/Year) 

Radio- TRUW, No Emissions Local Stationary Not calculated for Assumed to be Assumed to be 
nuclides LLW, & During Construction Source Emissions Worker vehicles . Negligible from Negligible 

LLMW" from Proposed Assumed to be Routine Waste 
waste management negligible from Transport 
Facilities (Total routine waste 
Airborne transport . 
Radionuclides 
Based on Radiation 
Dose from All 
Exposure Pathways) 

Other TRUW, HW, Assumed to be Local Stationary Not calculated fo r Assumed to be Assumed to be 
Hazardous & LLMW" Negligible Source Emissions worker vehicles . Negligible from Negligible 
and Toxic from Proposed Assumed to be Routine Waste 
Air waste management Negligible from Transport 
PolJutants Facilities (PolJutant- Routine Waste 

Specific Ambient Transport 
Concentrations) 

a Emissions of radionuclides and other hazardous constituents from vitrified HLW are assumed to be negligible . 

Toxic air pollutants: include cancer causing agents and compounds with noncancer health hazards. These 

substances are regulated by the EPA and on a state or local basis, through allowable ambient standards or 

guidelines. 

Ozone-depleting substances: regulated through the CAA and by the Montreal Protocol on Substances that 

Deplete the Orone Layer. The CAA includes requirements for controlling ozone depleting substances that 

are generally consistent with, but in some cases more stringent than those in the Montreal Protocol. Title 

VI of the CAA calls for a phaseout of CFCs by January 1, 2000. In addition to the phaseout of ozone

depleting substances (ODSs), Title VI includes a variety of other provisions intended to reduce emissions 

of ODSs and promote the recycling of these substances. 
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The air quality impacts analysis: estimated annual criteria pollutant emissions in tons per year (tpy) for 

construction and O&M activities. HAPs/TAPs concentration impacts were not estimated for construction 

activities but were estimated for the treatment of waste by thermal destruction during O&M. 

Annual criteria air pollutant emissions in tons/year from construction activities were estimated based on 

emission rate data for construction equipment and worker vehicles traveling to and from the work site on 

a daily basis. Annual criteria pollutant emissions in tons/year from waste management activities were 

estimated based on emission rate factors for O&M facilities, thermal destruction of waste, worker vehicles, 

and transportation of waste. 

Criteria air pollutant ambient concentration impacts were estimated based on thermal destruction emission 

rate factors and concentration impact estimates obtained from computer dispersion modeling . The HAPs 

and T APs concentration analysis assumed that the most conservative estimate of impact would be from 

concentrations that the offsite MEI would be subject to in the human health risk assessment. Therefore, the 

HAPs and TAPs air quality impacts analysis for thermal destruction emissions used data on emissions, 

airborne concentrations, and MEI doses assembled for the human health risk assessment. The estimated 

concentrations of criteria air pollutants were compared to the NAAQS, while HAPs and TAPs 

concentrations were compared to applicable EPA or State ambient concentration guidelines . 

The air quality analysis assumed that transportation sources may be an important source of criteria pollutant 

emissions in addition to those from the facilities. Transportation sources were not assumed to contribute 

significantly to hazardous or radioactive airborne contaminants in routine operations. Therefore, for criteria 

air pollutants only, in addition to estimating ambient concentrations from facility sources, the analysis 

estimated local transportation source annual tonnage of criteria air pollutants, intersite transport annual 

tonnage of criteria air pollutants, and a national annual tonnage of criteria air pollutants from all activities 

proposed for each waste type under each alternative. 

The focus of the air quality analysis for proposed onsite waste management activities was on estimating 

potential emissions of criteria air pollutants, HAPs (including radionuclides), and T APs from operating 

treatment facilities, where the treatment facility is a stationary source of those emissions. Because ozone is 

formed photochemically, at a substantial distance downwind from an ozone precursor emission source, the 

analysis of ozone effects from these operations was done separately and used a different estimation 

technique. 
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Airborne concentrations of criteria air pollutants and HAPs from proposed thermal destruction operations 

were estimated by calculating the highest concentration of each substance likely to be emitted at each site 

using the "ISC2" computer dispersion model used in the human health risk assessment. The model estimates 

downwind concentrations of contaminants as they originate from a known source and disperse with the 

wind. The model requires input of appropriate local weather data and important facility data, including stack 

heights, diameters, and discharge rates . 

Emission rate data for waste management facility fuel use were obtained from the most recent version of 

EPA's "Compilation of Air Pollutant Emission Factors, Volume I: Stationary, Point, and Area Sources" 

(EPA, 1985). Fuel use emission estimates were based on emissions for an industrial boiler using either 

gaseous or liquid fuels. Criteria air pollutant emission rate data for thermal destruction were obtained from 

a review of EPA literature. 

Rather than estimating individual radionuclide concentrations downwind from proposed treatment facilities, 

a screening analysis was used to determine whether radionuclides as a group would exceed the overall 

NESHAP dose standard of 10 millirem (rnrem) per year. Annual doses to the offsite MEI were obtained 

from the GENII model for each site and waste management alternative. The dose values were compared to 

the NESHAP annual dose standard and discussed if they exceeded 10 % of the standard. 

The potential impacts of transportation on air quality were estimated. Specifically, the analysis examined: 

• exhaust emissions from on-road vehicle and railroad diesel engines during transport of wastes between 

installations, and 

• increased vehicle traffic at each site based on the total shipments reaching a site and on the privately

owned vehicles used by workers going to and from the waste management facilities . 

Local impacts for truck or rail shipments were based on emissions estimates for that segment of each waste 

shipment within a 50-mile radius of the site. Shipment emission estimates outside the 50-mile radius were 

added to national transportation source emissio~ estimates for each waste management alternative. Worker 

vehicle trips were based on a daily round-trip distance of 40 miles for a work period of 240 days a year. 

A quantitative analysis of the contribution of vehicle exhaust was performed for the exhaust compounds CO, 

NO2 (as NOJ, PM10, and VOC (EPA no longer considers airborne lead to be a problem because unleaded 

fuels are now the norm). NOx and VOC are ozone precursor pollutants and are of particular concern in 
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ozone nonattainment areas. Emission factors for the quantitative analyses were estimated using the most 

recent version of the EPA-approved vehicle emissions model , Mobile5a. 

Criteria air pollutant effects were assessed for each of the six criteria air pollutants based on the air quality 

attainment status of each site's air quality control region. In general, a site's applicable air quality control 

region is in attainment for a particular criteria air pollutant if monitored ambient concentration levels are 

below the NAAQS for that pollutant. The site's applicable air quality control region .is in a nonattainment 

area for a particular criteria air pollutant if ambient concentration levels are equal to or exceed the N AAQS 

for that pollutant. 

Any predicted increases to ambient concentration levels in areas designated as "in attainment" by EPA were 

compared to the NAAQS. If the increased estimated ambient concentrations equaled or exceeded the 

NAAQS, then that alternative and the affected area were identified in the WM PEIS. The annual criteria 

emissions, in tpy, were compared to the allowable increase levels specified in 40 CFR 52 .21, "Regulations 

for the Prevention of Significant Deterioration (PSD) of Ambient Air Quality ." PSD regulations are 

applicable to attainment areas for each of the criteria air pollutants . These allowable increases are referred 

to as PSD increments. PSD increments account for ali stationary source emissions that can be reasonably 

attributed to the action but do not account for emissions from mobile sources. If the estimated annual 

emissions for an alternative are equal to or exceed the allowable PSD increments, then that alternative and 

the affected area were identified in the WM PEIS. 

New major stationary sources or major modifications of existing sources located in attainment and 

nonattainment areas for any criteria air pollutant must conform to New Source Performance Standards. In 

addition, Federal actions that are located in nonattainment areas are required to follow the guidelines of 

EPA's General Conformity Rule (GCR) (40 CFR 93). The conformity rule establishes specified minimal 

levels for criteria air pollutant emissions, in tpy, based on the air quality control region's nonattainment 

designation. Actions producing emissions that are below the minimal levels are considered to conform, 

while those at or above the limits are required to perform a conformity determination as outlined in the 

conformity rule. The conformity rule accounts for all stationary and mobile sources of emissions that can 

reasonably be attributed to the action. 

Ozone pollution can be caused by reactions between VOC and NOx in the presence of sunlight and it 

generally reaches its maximum concentration many miles downwind of the sources of these substances. The 

impacts of the alternatives on ambient ozone levels were assessed by assuming that if emissions and 
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concentrations of VOC and NOx associated with each alternative are within applicable PSD, GCR, or 

NAAQS that ozone production would be minimal. 

Impacts to the stratospheric owne layer due to emissions from Waste management activities were estimated. 

The analysis was performed at the alternative level since emissions of ozone depleting substances is a global 

rather than a site issue. The analysis was performed for waste types where treatment of waste containing 

hazardous constituents occurs (e.g., LLMW, TRUW and HW). The compounds analyzed include the ozone 

depleting substances identified by EPA in 40 CFR 82. Emissions of ozone depleting substances from 

incineration were tallied from information supplied by the health risk assessment. The total emissions from 

each alternative were found to be exceeding) y small for all waste types, and in fact were < 0 .1 pound per 

year for all LLMW alternatives (DOE, 1995). These minor emissions would not be expected to have any 

measurable affect on upper atmosphere ozone levels. Emissions of ozone depleting substances from other 

treatment, storage and disposal operations were assumed to be small due to the nature of these activities, 

and the mandated phase-out of the use of ozone depleting substances. 

Construction activities could affect air quality by causing fugitive dust emissions and contributing vehicle, 

heavy equipment, and mobile power generator exhaust emissions. Estimates of fugitive dust and exhaust 

emissions were made for each site under each alternative. The estimates were based on the extent of land 

clearing required to build the proposed facility, the size of the construction workforce, and the requirements 

for trucks, heavy equipment, and mobile generators. 

5.4.3 WATER RESOURCES IMPACTS 

The analysis evaluated water resource effects based on engineering estimates of expected water use and 

liquid discharges from the waste management activities under each waste type. The analysis quantified water 

quality effects for those waste types for which disposal is proposed at DOE sites under the assumption that 

the disposal facilities would deteriorate after closure and that such disposed wastes might contaminate 

groundwater. Other potential water resources impacts are discussed qualitatively. 

At certain DOE sites, impacts from normal operations to surface water or groundwater or both can be ruled 

out, given the source of water or the receiving body for effluents, as follows: 
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• Municipal water is used as the source of water for RFETS, SNUNM, and WIPP; therefore onsite surface 

and groundwater resources would not be affected by water withdrawals. 

• Groundwater is used as the source of water for the water supply at ANL-E, BNL, FEMP, INEL, LANL, 

LLNL Site-300, NTS, the Pantex Plant, Portsmouth, and SRS; therefore, surface water resources would 

not be affected by water withdrawals at these sites . 

• Surface water is used as the source of water at the Hanford Site, ORR, Paducah, and WVDP; therefore, 

groundwater resources would not be affected by water withdrawals at these sites. 

• Wastewater is discharged to municipal wastewater treatment systems at SNL-NM; therefore, onsite 

surface water resources would not be affected by effluent discharges. 

• Wastewater is not discharged to natural flowing surface water bodies at the Hanford Site, INEL, LANL, 

LLNL Site- 300, NTS, the Pantex Plant and WIPP; therefore, surface water resources would not be 

affected by effluent discharges at these sites. 

Water Availability 

Impacts on water availability were analyzed by comparing the rates of water use and wastewater discharge 

estimated for each site during construction and operation of proposed waste management facilities to 

volumes or use rates for current water sources. For sites that obtain water from surface water sources, a 

comparison was performed for both current use and stream flow. 

For each waste type, water use rates for construction and operation activities at each site under each 

alternative were taken from technical reports prepared for specified alternatives or interpolated from the 

technical reports for the remaining alternatives . Total water use at a site was computed as the sum of water 

use for waste treatment, storage, or disposal operations. 

The analysis assumed that water for the proposed waste management activities would be withdrawn from 

the current water source at each site. The surface, groundwater, or municipal water source at each site is 

part of the water resources affected environment data in Chapter 4. Where surface water is the current 

source, surface flow rate data were also assembled. 
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Water Quality Impacts from Disposal of LLMW and LLW 

Groundwater quality may be affected in the future assuming there is a loss of institutional control at disposal 

sites and subsequent deterioration of disposal facility integrity. Disposed waste contaminants could then 

leach into groundwater and subsequently appear downgradient in well water. Analysis of this possible effect 

used the modeling for the human health risk assessment. The transport and fate of disposed radionuclides, 

and hazardous constituents were estimated using the Disposal Unit Source Term (Dusn and Multimedia 

Environment Pollutant Assessment System (MEPAS) models that tracked the contaminants as they moved 

from the disposal location to the point of exposure for a hypothetical farm family living 300 meters 

downgradient of the disposal facility . 

Input data for the water quality analyses were assembled for LLMW and LLW, the only two waste types 

that will be disposed of at DOE sites under this PEIS. These data were taken from two sources: 

• DUST/MEPAS modeling that estimated human health risks from use of contaminated groundwater for 

drinking and for crop irrigation. 

• Estimated quantities of radionuclides and hazardous chemicals in the waste. 

The water quality impacts analysis applied the radionuclide and hazardous constituent inventory data to the 

health risk modeling results in order to calculate contaminant concentrations in a hypothetical well located 

300 meters downgradient from each disposal unit. The analysis accounted for the degradation of the wastes 

during the time period between disposing of the wastes and loss of containment ( ranging from O to 700 years 

depending on the technology), and for creation of radioactive daughter products from the decay of disposed 

radionuclides (ORNL, 1994b). 

Estimated radionuclide and hazardous constituent concentrations in the hypothetical downgradient well were 

compared to drinking water standards promulgated by EPA in the Primary Drinking Water Regulations ( 40 

CFR 141) and in DOE Order 5400 .5 (DOE, 1990). Where the concentration exceeded 25 % of the standard, 

the potential for a water quality impact was noted . Twenty-five percent of the standard was used as a 

conservative threshold to account for the uncertainty in the modeling as discussed in Appendix D. 

DOE will evaluate the performance of disposal facilities at each site in detail in the DOE's Performance 

Assessment process. If significant groundwater contamination were predicted by the Performance 
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Assessment process, changes in the waste acceptance criteria would be made to limit disposal of the waste 

causing the significant groundwater contamination. These waste would require further treatment prior to 

disposal, would be disposed at another DOE site where the wastes meet the waste acceptance criteria, or 

would be stored until a method was found to treat or dispose of the waste . In no case would DOE knowingly 

dispose of waste in violation of legal requirements . 

Other Water Resources Impacts 

Some impacts on water resources were assumed to be minimal at all sites or at particular sites regardless 

of which waste type and alternative are being considered. In order to focus the analysis on significant 

environmental impacts that could influence the choice of alternatives, these potential minimal effects are 

discussed here and therefore not addressed in the waste type impacts analyses in Chapters 6-10. Further 

evaluations of these potential effects will be conducted as part of site-wide or project-level NEPA 

documents. 

If possible, no new waste management facilities would be located in floodplain areas. The impacts of waste 

management activities on floodplains cannot be estimated at this time because the specific locations of the 

waste management facilities at the DOE sites have not been selected. Therefore, the requirements of 

Executive Order 11988 (Floodplain Management) and 10 CFR 1022 (Compliance with Floodplain/Wetland 

Environmental Review Requirements) are satisfied, and a floodplain and wetland assessment is not required 

in the WM PEIS. Compliance with floodplain and wetland review requirements would be examined in detail 

when specific location are proposed in site-wide or project-level NEPA documents. 

During the construction period, impacts to surface water resources could occur from runoff and 

sedimentation as a result of site clearing. During operations, impacts to water resources could occur through 

increased runoff from buildings, parking lots, and cleared areas . The impacts would generally be 

proportional to the amount of land disturbed during construction and occupied during operations. In all 

cases the impacts would be minimized by implementation of best management practices for stormwater 

runoff and erosion control. These practices include the use of silt fences, run-on and runoff diversion 

ditches, and stonnwater retention and sedimentation ponds. Therefore, impacts from these activities are not 

expected to be major, and should not influence the choice of alternatives. If necessary these impacts would 

be evaluated in site-wide or project-level NEPA documents . 
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During waste management operations, stormwater runoff may be contaminated with materials deposited 

from airborne emissions. Most of the potentially contaminated stormwater runoff would be contained within 

onsite stormwater collection ponds. The stormwater runoff would evaporate or infiltrate into the ground, 

although the ponds may discharge to surface water bodies during high flow conditions. Stormwater runoff 

would be routinely monitored and any discharges would be in compliance with site-specific permit limits. 

Stormwater runoff that is not contained within the stormwater management system may contaminate surface 

waters. This runoff may contain small amounts of contaminants. Impacts from stormwater runoff are 

expected to be minor, but are highly site-specific and would depend on the design of the stormwater 

management system, meteorologic conditions, topography, soil type, and the affected surface water body 

at the site. These impacts should not influence the choice of alternatives, but would be evaluated in site-wide 

or project-level NEPA documents if necessary . 

During normal waste management operations, no untreated sanitary or process wastewater would be 

discharged to surface or groundwater. Wastewater would be treated and recycled to the extent possible and 

then discharged to existing sanitary or process treatment plants, as appropriate. After additional treatment, 

wastewaters would be discharged from these plants in compliance with all NPDES and industrial wastewater 

discharge permits. Onsite surface water resources would not be affected by effluent discharges at SNL-NM, 

because wastewaters are discharged to municipal wastewater treatment systems. Surface water resources 

would not be affected by effluent discharges at the Hanford Site, INEL, LANL, LLNL-Site 300, NTS, the 

Pantex Plant, or WIPP, because generally, wastewaters are discharged to playas or dry streams and not 

natural flowing surface water bodies. Even at sites such as the Hanford Site, ORR and SRS where surface 

waters could be affected by effluent discharge, it is not always possible to determine which water course(s) 

would be affected, since the locations of the waste management facilities have not been selected. 

The majority of new aqueous waste would be sanitary waste generated by the employees needed to operate 

the facilities associated with each alternative. Sanitary wastes by definition are nonhazardous and would be 

discharged to existing sanitary wastewater treatment facilities. After treatment, sanitary wastewaters would 

be recycled or discharged from these plants in compliance with site-specific NPDES or industrial wastewater 

discharge permit limits. The impacts on existing sanitary wastewater treatment facilities are discussed in the 

infrastructure section of this chapter (Section 5 . 4. 9) . 

Although the volume of sanitary wastewater may vary between alternatives, it would remain similar in 

quality. Therefore, current conditions would not change appreciably unless the discharge volume was a 
• 

large percentage of the flow in the receiving water body. The impacts of combined sanitary and process 
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wastewater discharges on surface water volume were evaluated in the WM PEIS and show only minor (less 

than 1 % ) changes in flow. Since the quality of effluent discharges from sanitary wastewater treatment 

facilities would not change, and the flow would not be a significant fraction of the average flow in the major 

receiving water body, current monitoring captures most of the water quality effects of sanitary wastewater 

treatment plant discharges for the alternatives. Therefore, impacts from these activities are not expected to 

be major, and should not influence the choice of alternatives . If necessary these impacts would be evaluated 

in site-wide or project-level NEPA documents . 

Process wastewater (aqueous waste) is wastewater potentially contaminated by hazardous or radioactive 

constituents during treatment, storage, or . disposal activities. Process wastewaters from waste treatment 

facilities would be discharged to existing wastewater treatment facilities , where possible. After treatment, 

wastewaters would be recycled or discharged from these plants in compliance with site-specific DOE, 

NPDES, or industrial wastewater discharge permit limits. 

The aqueous wastewaters that are currently being managed at the sites are not part of the WM PEIS . The 

WM PEIS includes only those aqueous wastes generated by the hypothetical facilities analyzed as part of 

the WM PEIS alternatives . These waste management facilities were assumed to be very efficient in water 

use. Process wastewater would be treated and recycled to the extent practicable with little liquid effluent 

discharge. Therefore there is little process wastewater that would be discharged to surface waters after 

treatment. Since process wastewater treatment would continue at the sites where it presently occurs, and the 

volumes of process wastewater treated at each site would vary only slightly between alternatives, the effects 

of process waste water treatment on surface and groundwater quality are already be accounted for in the 

affected environment section. Therefore, impacts from these activities are not expected to be major, and 

should not influence the choice of alternatives . If necessary these impacts would be evaluated in site-wide 

or project-level NEPA documents. 

Wastewater released by sanitary wastewater treatment plants may enter small onsite water courses before 

entering the major surface water body near the site. Additional effluents in these small streams may cause 

erosion and/or sedimentation in the stream channel. Water quality may also be affected since the facility 

effluents may form a large fraction of the natural stream flow. The effects of effluent discharge on natural 

surface water bodies would be minimized during the site selection and permitting process. Impacts on small 

onsite water bodies would be evaluated in detail in site-wide or project-level NEPA documents . 
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During normal operations of waste storage facilities, no water (including surface water and groundwater) 

would be allowed to come into contact with the waste. Therefore, surface water or groundwater quality 

would not be affected because there would be no contaminated runoff. During normal operations of waste 

treatment facilities, there would be no releases to groundwater. Therefore, groundwater quality would not 

be affected. 

Withdrawals of groundwater to supply water for waste management facilities could cause detrimental 

movement of existing groundwater contamination plumes. This could occur where water levels are lowered 

by water withdrawals. Since existing wells will be used to the extent possible, and new wells would be 

located to minimize their impact on contaminant plume migration, impacts of this sort are unlikely . 

Potential impacts on existing areas of contamination would be evaluated in detail in site-wide or project

level NEPA documents. 

Seepage of contaminated groundwater from disposal facilities could contaminate surface water. This would 

be expected to occur at sites with shallow groundwater, and surface water bodies that are feed by 

groundwater discharge (springs). Some sites (INEL, NTS, and Pantex) are located above deep groundwater 

such that surface water would not be expected to become contaminated. Other sites (LANL, LLNL, SNL

NM, and WIPP) have a low potential for surface water contamination due to the intermittent nature of most 

of the site streams. Where contaminated groundwater discharges to the surface, dilution in "clean" surface 

waters would cause concentrations of contaminants in surface water to be lower than concentrations in 

groundwater. Therefore, the groundwater pathway was assumed to be the major pathway for movement of 

contaminants beyond the disposal facility boundary, and was the pathway that was examined in detail. 

Routine transportation would involve the inter-site movement of waste by truck or rail , and the travel of 

workers to and from work. Waste materials would not be released during routine transport of wastes, 

therefore impacts from transportation would be limited to the deposition and runoff of vehicle emissions 

to surface waters, and the infiltration of materials deposited on the surface to groundwater. The vehicle 

emissions at any one place from transportation of waste are assumed to be minimal. Therefore, potential 

impacts to surface water and groundwater from routine transportation would be minimal. 

Because the waste would be shipped in NRC or DOT approved containers, impacts to water resources would 

be unlikely unless a ruptured container fell directly into a surface water body. In the unlikely event that 

waste was released from a shipping container, cleanup response to the accident would be swift, and the 

release would be contained and cleaned up as quickly as possible. The spill response and cleanup, and any 
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subsequent remediation, would be conducted in accordance with CERCLA (42 USC 9601 et.seq.), the 

National Oil and Hazardous Substances Pollution Contingency Plan, and DOE emergency response 

requirements. Because cleanup would be swift, no long-term impacts to water quality would be expected. 

For waste transported in Type B NRC certified containers, the probability of container leakage would be 

very low during an accident. In addition, it is unlikely that there would be any significant release of 

radionuclides or hazardous constituents from vitrified waste during an accident. Therefore, it is unlikely 

that transportation accidents involving Type B containers or vitrified wastes would result in impacts to 

surface water or groundwater resources. 

5.4.4 ECOWGICAL RESOURCES IMPACTS 

Waste treatment, storage, disposal, and transportation activities may affect communities of plants and 

animals on and near DOE sites and in the transportation corridors. Three types of impacts were 

quantitatively evaluated: (1) loss or degradation of terrestrial habitats; (2) toxicity resulting from exposure 

to radioactive and hazardous contaminants released from waste treatment facilities; and (3) toxicity resulting 

from spills of radioactive contaminants following transportation accidents . 

Habitat Impacts 

The WM PEIS evaluated the potential for waste management actions to eliminate or disturb portions of 

existing nonsensitive terrestrial habitat as a result of the site clearing and excavation activities required to 

build waste treatment, storage, and disposal facilities. Because the specific location of any proposed facility 

at a given site is not addressed in this PEIS, site-specific impacts on nonsensitive terrestrial habitats at 

individual sites are difficult to predict or evaluate. However, the WM PEIS analysis assumed that the 

severity of these impacts would generally be related to the amount of land disturbed in building waste 

management facilities compared to the overall extent of the range of the plant and animal species that 

constitute these habitats. Site disturbance is expected to be on the order of acres or tens of acres; plant and 

animal ranges are on the order of hundreds or thousands of square miles. These comparisons are made in 

each waste-type impacts chapter. 

The potential for site clearing and excavation to affect nearby sensitive habitats, including wetlands and 

designated critical habitats of Federally- and State-listed endangered and threatened species, was evaluated 

based on the assumption that the potential for such effects would be proportional to waste management 
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acreage requirements compared to the acreage of nonsensitive land on site. The premi,se was that the smaller 

the fraction of available nonsensitive lands that waste management construction required, the greater DOE's 

flexibility in siting the facility to avoid placement that might affect nearby sensitive habitats. The analysis 

therefore compared total waste facility acreage requirements at each site having sensitive habitats with the 

amount of available, nonsensitive land area at each site for each waste type under each alternative. The 

available land area was determined from site development plans and site environmental reports as either land 

specifically designated for waste management facility development or as the amount of land remaining after 

subtracting from the site's total acreage the acreages of wetlands, wildlife management areas, topographic 

features, existing roads and structures, cultural properties, and other areas and features that would make 

development unfeasible. The analysis in each waste-type chapter presents percentage figures for those sites 

and alternatives under which land requirements equal or exceed 1 % of the available land. These are noted 

as those situations that pose the greatest likelihood of effects to nearby sensitive habitats . Site-specific 

analyses, tiered from this PEIS, would be conducted to evaluate the extent and severity of these potential 

impacts. 

Toxicity From Exposure to Contaminants 

The impacts of airborne releases of radionuclides to terrestrial animals living in the vicinity of waste 

treatment facilities was estimated using atmospheric emission/ deposition modeling using the GENII model. 

This modeling, which used the same atmospheric emissions estimates as used in the human health risk 

assessment, provided estimates of doses of radioisotopes deposited downwind on soils close to the source 

and soils distant from the source over a IO-year period. The model also estimated uptake from the soils and 

transfer in a terrestrial food chain leading to exposure of a small mammal used as a model terrestrial 

receptor (ORNL, 1995d). 

Total internal and external doses for the model receptors were compared to a benchmark value of 100 

mrad/day established by the International Atomic Energy Agency (IAEA, 1992). (An mrad-one thousandth 

of a rad-is a unit of measure for small amounts of energy absorbed by a material.) No-observed-effect 

levels (NOELs) were used as benchmarks for exposures to chemicals. The resulting ratio of chemical doses 

to NOELs, the Hazard Index (HI), is used to identify alternatives that may be of concern for potential 

ecotoxicity. When the dose exceeds the benchmark, that is, when the HI is greater than 1 (HI> 1), there is 

a potential concern for the development of adverse effects in terrestrial receptor populations as a result of 

the exposure. 
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Effects on Sensitive Species 

The ecological impacts analysis in this PEIS does not determine the likelihood and severity of effects on 

sensitive species, including Federally- and State-listed endangered and threatened species, because the 

specific proposed waste management facility locations at the various sites are not yet proposed. These 

evaluations would be conducted as part of subsequent site-wide or project-level NEPA analysis . However, 

the WM PEIS analysis does provide information to the decisionmaker concerning the sensitive species that 

may be affected by the proposed waste management facilities at each site. Chapter 4 describes the sensitive 

species at each site and provides a summary table of the Federally- and State-listed species known to occur, 

or with the potential to occur, at the 17 major sites. The waste-type impacts chapters list in tabular form the 

numbers of Federally- and State-listed endangered and threatened species that might be affected at each site 

under each alternative where DOE is proposing to build waste management facilities. 

Toxicity From Transportation Spills 

The ecological impacts of waste transportation accidents were evaluated as consequence assessments that 

estimated the potential impacts of releases of radionuclides or hazardous wastes under certain spill scenarios 

but did not include estimates of the probability of these events occurring. 

The postulated transportation accident scenario involves a rail shipment spill of waste directly into surface 

waters of different classes. Assessments were performed for stream-size classes ranging from a small second 

order stream (e.g., flow rate of a few meters per second) to a tenth order major continental river (e.g. , the 

Mississippi River). For aquatic biota exposed to contaminants released as a result of waste transportation 

accidents, short-term, acute toxic effects are assumed to occur if the estimated doses exceeded the maximum 

safe dose of 1 rad per day (rad/day) recommended by the National Council on Radiation Protection and 

Measurements (NCRP, 1991). Spills of hazardous chemicals were not assessed quantitatively due to the 

extreme variability in the types and amounts of chemicals that would be shipped. Although, it is unlikely 

than an accident involving wastes with hazardous constituents (LLMW, TRUW, HLW and HW) would 

involve releases into a surface water body or wetland area, this type of accident could cause adverse impacts 

to aquatic organisms. The severity of the impact would depend largely on the type of waste involved, the 

amount of waste released, .and the characteristics of the surface water body affected. 

Accidents involving wastes contaminated by metals would be unlikely to cause major impacts due to their 

generally low acute toxicity, and low solubility of most metals in natural surface waters. Clean-up efforts 

mandated by EPA and DOE regulations would reduce the possibility of any long-term effects . Accidents 
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involving wastes contaminated by low concentrations of organic chemicals would be unlikely to cause major 

impacts due to the small amount of contaminants present, and the volatile nature of many of these 

compounds. Accidents involving large releases of liquid organic compounds (e.g. , spent solvents) are likely 

to cause significantly mortality of aquatic organisms due to acute effects. Chronic effects are less likely due 

to mandated clean-up efforts. These impacts would also vary with the amount of dilution provided by the 

surface water body; large rivers would provide more dilution than small streams or stagnant marshlands. 

Toxicity From Facility Accidents 

Toxicity impacts due to facility accidents on terrestrial and aquatic ecosystems on and near the sites were 

not specifically evaluated. DOE assumes that facility accidents would affect all or portions of these 

ecosystems potentially causing acute and chronic effects to exposed communities . The human health risk 

assessment of facility accidents provides information on the predicted frequency of occurrence and severity 

of these accidents. That analysis indicated that for the more severe, lower frequency accidents, human health 

effects, including acute and chronic illnesses and death would result. Effects on ecosystems exposed during 

these accidents would likely be of the same severity, at least on a local basis. Emergency response 

procedures should limit the areal extent of severe effects, especially chronic effects. 

5.4.5 ECONOMIC IMPACTS 

The economic impacts analysis used changes in disposable income, output (monetary value of industry 

sales), job-years, and employment. In addition, baseline data were available for disposable income and 

employment, so percent changes in the baseline income and employment were analyzed at both the regional 

and national levels. 

Economic Impacts in the Host Communities 

Expenditures for labor and materials to build and operate waste management facilities were evaluated for 

effects in terms of job creation, changes in personal income, and changes in economic output in the regional 

economy at each of the 17 major sites. For these sites, the region of influence (ROI) for economic effects 

was determined based on the residence patterns of the site employees. In addition to the host county, 

counties were included in the ROI if they contained 5 % or more of the current site workforce. If the total 

represented by these counties did not represent at least 90 % of the total site workforce, counties with 
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progressively lower percentages of site workforce were included until the 90 % threshold was met. 

Contiguous counties were included by exception (DOE, 1993c). 

To determine the total regionally based economic effects across all the waste management sites, a parallel 

analysis was conducted for the minor sites, although these sites are not addressed individually in the impacts 

chapters. To minimize data and analysis requirements, the ROI for the minor sites consisted of the host and 

contiguous counties. 

Impacts in the National Economy 

Changes in National employment, personal income, and economic output were calculated based on complex

wide exp~nditures for labor and materials required to construct and operate all waste management facilities 

for each waste type under each alternative. National level economic impacts were also estimated on the basis 

of total expenditures for intersite transportation and (where applicable) commercial treatment and disposal 

of waste. 

Economic Impacts Evaluation 

The economic impact analysis assumed that direct expenditures on labor and materials for constructing and 

operating waste management facilities would lead to subsequent cycles of spending. An initial expenditure 

by DOE becomes income to the recipient, who in turn spends a portion of the money, thereby increasing 

income in the economy for the second time. This process of multiple rounds of spending continues until all 

the money is used for savings, taxes, or the purchase of imported goods. 

The first step in the analysis was to determine how responsive the various regional economies and national 

economy were to changes in the level of expenditures. This level of responsiveness was quantified by an 

economic multiplier reflecting the change in employment, personal income, or industry output per unit input 

of money. Each site ROI and each industry within an ROI had a unique degree of responsiveness to changes 

in the level of expenditures. 

Multipliers for employment, personal income, and economic output were developed for 80 industries for 

the site ROis and the national economy (DOC, 1992d). A simplifying assumption was made that the average 

(mean) multiplier was an unbiased and efficient estimator of the 80 separate industry multipliers. 
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A set of behavioral assumptions was applied in the calculation of multipliers. A national savings rate of 5 % 

of personal income was deducted from the first cycle expenditures. An additional 32.1 % was deducted for 

taxes and benefits. The full economic consequences of waste management activities (construction phase and 

operations phase) were assumed to continue for an additional 5-year period beyond the end of each phase 

(Cuthbertson and Nitzsche, 1994). 

Economic Impacts Data 

The baseline data come from the U.S. Department of Commerce, Bureau of Economic Analysis. The 

Bureau's "Regional Economic Information System" provides historical data on employment and personal 

income (DOC, 1992a). 

5.4.6 POPULATION IMPACTS 

The population impacts analysis evaluated effects associated with any large-scale industrial or public works 

project, such as the introduction of new workers to the surrounding region or increased demand on services. 

5.4.6.1 Population Impacts Evaluation 

The ROI for population impacts was the same as the ROI defined for the economic impacts analysis. 

Estimates of worker in-migration were derived from predicted labor requirements for the treatment, storage, 

or disposal facilities proposed under each alternative for each site. Total in-migration to the region 

surrounding each site was calculated based on the average household size of worker families; calculations 

for both construction and operations phases were made. The potential for impact on community 

characteristics and the provision of social services, were derived by comparing the size of potential in

migrating populations with the current regional population (Cantor, 1977) (Halstead, et al., 1984). 

Sites experiencing an estimated in-migration greater than 1 % of the total 1990 ROI population were 

considered to have a significant potential for creating change to the social environment. These sites were 

identified for the analysis of each alternative under each waste type. Additionally, sites with estimated 

population increases over 0.5 % were assumed to have a potential for minor impact to social characteristics 

and social services and are noted in the waste-type impacts discussions where appropriate. Where labor 
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requirements during construction and operations were insufficient to stimulate a large in-migration to the 

ROI (less than 0.5 % ), associated impacts were considered to be unlikely to affect the local social 

environment. 

The analysis assumes that the in-migrating workforce will be distributed throughout the ROI in the same 

proportions and densities as the current ROI population, since the precise location of any new facilities on 

a given site and the likely r~sidence location preferences of the new workers are not available at this time. 

Although this analysis used the 1 % population increase as a general guideline in estimating the potential 

effect of population change on the region as a whole, noticeable effects may occur at much lower levels if 

new in-migrants would be concentrated in one or two communities, rather than distributed throughout the 

ROI. 

5.4.6.2 Population Impacts Analysis Data 

Statistical descriptions of population and demographic characteristics for the ROI were developed from 1990 

U.S. Census data (DOC, 1992a). New workforce estimates were based on the full-time equivalent (FTE) 

labor requirements developed from the engineering analysis of waste management facilities and waste 

management activities required at each site for each alternative. Estimates of worker family size were based 

on 1990 census data for the national average population per household for 1991 , or 2.63 persons. (DOC , 

1992b). The estimate of in-migration was developed by calculating the total number of potential new 

workers (direct, indirect, and induced) from the engineering analysis estimates, and adjusting it for the 

estimated percentage of the workforce that might be drawn from the ROI itself (see Appendix C for a 

discussion of the analytical approach to influences on worker in-migration). Potential in-migration was then 

estimated on the basis of the remaining percentage of the total workforce anticipated to come from outside 

the ROI multiplied by average household size. 

Native Americans: · Since the interests of Native American groups are unique to each site, the analysis 

impacts to these groups and resources is more appropriate to a site-level assessment. This PEIS, however, 

identifies those sites where recognized Native American groups are present in the region. Where Native 

Americans do not comprise a recognized group, but are members of the public at large, they are included 

as a part of the site minority population (See Section 6.10). Known Native American traditional and historic 

properties are also identified in Chapter 4, The Affected Environment. 
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5.4. 7 ENVIRONMENTAL JUSTICE 

In February 1994, Executive Order 12898, titled Federal Actions to Address Environmental Justice in 

Minority Populations and Low-Income Populations (FR 1994), was released to Federal agencies. This order 

directs Federal agencies to incorporate environmental justice as part of their missions. As such, Federal 

agencies are specifically directed to identify and address as appropriate disproportionately high and adverse 

human health or environmental effects of their programs, policies, and activities on minority populations 

and low-income populations. 

5.4.7.1 Status of DOE Guidance on Environmental Justice 

In addition to describing environmental justice goals, Executive Order 12898 directs the Administrator of 

the EPA to convene an interagency Federal Working Group on Environmental Justice (referred to as the 

Working Group). The Working Group is directed to provide guidance to Federal agencies on criteria for 

identifying disproportionately high and adverse human health or environmental effects on minority 

populations and low-income populations. The Working Group is also directed to coordinate with each 

Federal agency to develop an environmental justice strategy, if a strategy is required by the proposed 

activities. At the time of this analysis, the Working Group had not issued final guidance on the approach 

to be used in analyzing environmental justice, as directed by the Executive Order. The Working Group has 

issued draft definitions of terms in the Draft Guidance for Federal Agencies on terms in Executive Order 

12898, dated November 28, 1994. These definitions, with slight modifications, were used in the WM PEIS 

environmental justice analysis. Further, in coordination with the Working Group, DOE is developing 

internal guidance for the implementation of the Executive Order, which has not yet been finalized. Because 

both DOE and the Working Group are still in the process of developing guidance, the approach used in this 

analysis might depart somewhat from whatever guidance is eventually issued. 

5.4.7.2 WM PEIS Analysis of Environmental Justice Impacts 

For the environmental justice assessment, the following effects were evaluated: 

Disproportionately high and adverse human health effects: Adverse health effects are measured in 

risks and rates that could result in latent cancer fatalities, as well as other fatal or nonfatal adverse 
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impacts to human health. Disproportionately high and adverse human health effects occur when the risk 

or rate for a minority population or low-income population from exposure to an environmental hazard 

significantly exceeds the risk or rate to the general population and, where available, to another 

appropriate comparison group . 

Disproportionately high and adverse environmental impacts: An adverse environmental impact is a 

deleterious environmental impact determined to be unacceptable or above generally accepted norms. A 

disproportionately high impact refers to an impact (or risk of an impact) to a low-income or minority 

community that significantly exceeds the same type of impact in the larger community . 

In this assessment, DOE first identified and mapped the distribution of minority and low-income populations 

at the 17 major sites. DOE then reviewed the human health effects and environmental impacts associated 

with alternatives for the five waste types. The review included potential impacts under each of the major 

disciplines evaluated for the waste-type alternatives, including health risk, air quality, water resources, 

ecology, economics, population impacts, land use, infrastructure, and cultural resources impacts, which are 

the sciences pertinent to the identification of the waste-type alternative environmental impacts. Regarding 

health effects, both normal facility operations and accident conditions were examined, with accident 

scenarios evaluated in terms of the risk to the public. Likewise, the examination of transportation included 

both normal and potential accident conditions for both truck and rail transportation of the waste types. 

Special exposure pathways were evaluated with respect to subsistence consumption of fish, game, or native 

plants. 

5.4.7.2.1 Identification and Mapping of Minority and Low-Income Populations 

For each of the 17 major waste management sites, demographic maps were prepared using 1990 census data 

available from the U.S. Bureau of the Census. Appendix C provides the details of the data definitions and 

methods used to develop the maps of community characteristics shown in Appendix I. Figures 1-1 through 

1-17 and Figures 1-18 through 1-34 illustrate census tract distributions for both minority populations and 

low-income populations respectively for areas surrounding the 17 DOE sites being considered for the 

management of the five waste types. These maps are based on an analysis of 1990 United States Bureau of 

the Census Tiger Line files, which contain political boundaries and geographical features, and Summary 

Tape Files 3A (as processed by the U.S. EPA), which contain demographic information (USBC 1992). Data 
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were resolved to the census tract group level. A census tract is an area defined for the purpose of monitoring 

census data that is usually comprised of between 2,500 and 8,000 persons. A minority population is a group 

of people and/or community experiencing common conditions of exposure or impact that consists of persons 

classified by the U.S. Bureau of the Census as Negro/Black/African-American, Hispanic, Asian and Pacific 

Islander, American Indian, Eskimo, Aleut, or other nonwhite, based on self-classification by the people 

according to the race with which they most closely identify. For the purposes of this analysis, a minority 

populations was defined as any census tract within the 50-mile zone of impact where minority individuals 

comprise 50 % or more of the population. A low-income population was defined as a census tract with a 

median income to a family of four equal to or below the national poverty level of $12,674. Census tracts 

were included in the analysis if 50% of the area of the tract fell within the 80-kilometer (50-mile) radius. 

Native American Tribal lands within 50 miles of each site were also identified and mapped and are included 

in Appendix I, where applicable, with the minority distribution maps 1-1 through 1-17. 

5.4. 7 .2.2 Review of High and Adverse Health Risks and Environmental Impacts 

The environmental justice analysis presented in each waste type chapter reviewed the findings of the risk 

assessment for public health effects from proposed waste management activities at each site and from 

transportation of wastes. The analysis focused on risks to the most-exposed individual (MEI) members of 

the offsite population at the sites and in the transportation corridors. The expectation was that the WM PEIS 

human health risk assessment findings would indicate thai: risks to the general population from waste 

management actions at each site would be low. Therefore, only in instances where certain individuals 

identified as MEis are at high risk would there be a potential for disproportionately high and adverse health 

risks to minority or low-income communities. If risks to MEis were also low then no segment of the 

population would experience disproportionately high and adverse health risks including any minority or 

low-income populations. 

The analysis also reviewed environmental impacts, focusing on such effects as air quality impacts that are 

likely to directly affect offsite populations. Special consideration was also given to the potential for effects 

on subsistence hunters and fishermen in terms of contamination of fish or game and in terms of reductions 

in game populations caused by vehicle collisions. As was the case with health risk, if environmental impacts 

in general were low then only in the instance of a specific impact being high at a particular site would there 

be a potential for disproportionately high and adverse impacts to minority or low-income groups. Where 
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risks or environmental impacts were found to be significant, mitigation measures are described that could 

minimize impacts and thus eliminate the potential for disproportionately high impacts to any minority or 

low-income populations that might be affected. 

5.4.8 LAND USE 

The land resources analysis evaluated the potential for waste management alternatives for the five waste 

types to adversely affect land availability and use at the sites. The evaluation was made by comparing the 

amount of land required for proposed waste treatment, storage, or disposal facilities with the amount of land 

designated for future waste management operations in the site development plans for the 17 major sites. If 

these sites did not have a portion of the site specifically designated for waste operations, the land required 

for a waste management facility was compared with an estimated amount of land considered suitable for 

waste management facility development. This estimate was made by subtracting from the total site acreage 

the known or estimated acreage of land in existing structures, sensitive habitats including wetlands, 

topographic and surface water features, and other features such as wildlife management areas and cultural 

resources. 

At sites where the land requirement estimated for the proposed waste management facilities constituted 1 % 

or more of designated or suitable land, a potential for impacts was noted in the waste type impacts 

discussion and the percent required was listed in a summary table for the site/alternative. The 1 % threshold 

was used as a general impact screening level. DOE assumed that, below the 1 % level significant impacts 

were unlikely and thus did not analyze these sites further. For sites above the 1 % threshold, DOE assumed 

that there may be a potential for significant impacts. Additional analysis for sites above the 1 % threshold 

includes the severity of impacts depending on the percentage required of the available land and an indication 

of the likelihood of conflicts with land uses adjacent to the site. If the land requirement for proposed 

facilities exceeded the amount of land designated or suitable, significant land use impacts were considered 

likely . The analysis also indicated whether the description of future uses given in a site's current 

development plans would potentially conflict with the uses proposed under the waste type alternatives. 

The analysis also assumes that, regardless of the site, waste-type, or alternative, waste management facilities 

would not be located in the 100-year floodplain. If it is determined in subsequent site-wide or project-level 

NEPA analyses that the facilities are "critic,\l actions" under the DOE floodplain regulations they would 

not be located in the 500-year floodplain. Compliance with the requirements of Executive Order 11988, 
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Floodplain Management (Executive Order 11988, 1977) and 10 CFR 1022, Compliance with 

Floodplain/Wetlands Environmental Review Requirements, would be examined in detail in these site-wide 

or project-level NEPA documents. 

5.4.9 INFRASTRUCTURE IMPACTS 

The infrastructure impacts analysis evaluated the impacts of the alternatives on onsite and offsite 

infrastructure by comparing the resource requirements of building and operating proposed waste treatment, 

storage, and disposal facilities to existing capacities of onsite infrastructure systems and to current offsite 

demand. The infrastructure resources considered in this evaluation include: (1) water supply (potable and 

process), (2) wastewater treatment facilities (sanitary and process), (3) electrical power supply, and (4) 

onsite transportation infrastructure. The impacts assessment evaluated the separate effects of the construction 

phase and the operations phase of each alternative for each of the waste types. 

Onsite Impacts 

The effects of the alternatives on each site's onsite infrastructure systems (except transportation) were 

assessed quantitatively by comparing the new demand under each alternative to the existing maximum 

capacity of the site's infrastructure. Where onsite maximum capacity information was unavailable, the 

proposed requirement was evaluated as a percentage of current demand for each resource category. 

DOE assumed that new resource requirements less than 5 % of current capacity would have minor or 

negligible impacts. Increases in requirements of 5 % or greater were assumed to have the potential to cause 

moderate or major impacts, and were further evaluated on a site-by-site basis. An increase of 5 % or greater 

that, when added to current use, caused total demand to exceed 90 % of maximum available capacity was 

assumed to have a major impact. These percentages were selected as a conservative approach to alert 

decisionmakers to the potential for significant impacts. 

Onsite transportation impacts were evaluated by comparing new onsite employment to existing site 

employment. New employment totals of less than 5 % of current totals were assumed to have negligible or 

minor impacts. Increases in employment of 5 % or greater were assumed to have the potential to cause 

moderate impacts, and increases of 15 % or greater were assumed to have potentially major impacts. As with 
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the new project demands, these percentages were selected in order to identify the potential for significant 

impacts. 

Offsite Impacts 

New resource requirement demands on offsite infrastructure for each alternative was compared to estimated 

current demand. New offsite demands under the alternatives was based on population increases from the 

social impacts analysis. Similarly, the estimated current demand was based on 1990 regional population data 

from the social impacts analysis. Evaluation of the transportation effects on infrastructure resources was 

based on forecasted increased traffic from employees directly or indirectly associated with the alternatives, 

based on population changes developed by the social impacts analysis . 

New offsite demands of less than 5 % of current demand were assumed to be negligible or to result in minor 

impacts. Increases in demand of 5 % or greater were assumed to have the potential to cause moderate 

impacts, and increases of 15 % or greater were assumed to have potentially major impacts. These 

conservative assumptions allow DOE to identify the potential for significant impacts. 

The following assumptions were made in the evaluation of infrastructure impacts: 

• Wastewater treatment demand was assumed to be equal to water use. Sanitary sewage and industrial 

wastes are derived principally from the water supply (McGhee, 1991), and the amount of water used by 

a city is a good indicator of the amount of sewage that will be generated (Viessman, 1985). Where actual 

data on municipal rates of wastewater were unavailable, water supply records were used to estimate 

wastewater flow (Metcalf & Eddy, 1991). 

• Existing capacity indicates either the capacity of the onsite infrastructure or the allocation to the site by 

an offsite infrastructure system. Where maximum capacity information was not available, it was assumed 

that a comparison of new demand to existing demand is an acceptable indicator of potential impacts. 

• Offsite impacts to infrastructure were assumed to be limited in aerial extent to the ROI used in the 

socioeconomic analyses. 
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5.4.10 CULTURAL RESOURCES 

The cultural resources addressed in the WM PEIS analysis include prehistoric and historic resources, and 

Native American resources. Paleontological resources, though not cultural in origin, are also included 

because of their recognized value and similar need for protection. 

Prehistoric and Historic Properties 

A "historic property" is an archeological site, standing structure, or traditional cultural property that is 

listed or is potentially eligible for listing on the National Register of Historic Places. Requirements for the 

assessment of historic properties actions proposed in this PEIS are met through compliance with Section 106 

of the National Historic Preservation Act of 1966, as amended (16 USC 470 et seq.), and with implementing 

regulations contained in 36 CFR 800. 

Federal agencies are required to determine the effect of proposed actions on significant historic properties 

within the defined area of potential effects. The "area of potential effects," usually comprises the physical 

limits of disturbance or alteration that will result from implementing the proposed actions, such as 

construction or operation of a waste management facility. The presence or absence of historic properties 

within the area of potential effects (36 CFR 800.4) is then determined. 

An adverse effect is assumed whenever the integrity of the cultural resources' property location, design, 

setting, materials, •vorkmanship, feeling, or association may be diminished. Adverse effects on historic 

properties include, but are not limited to: (1) physical destruction, damage, or alteration; (2) isolation of 

the property or alteration of the character of its setting; (3) introduction of visual, audible, or atmospheric 

elements that are out of character; (4) neglect resulting in deterioration or destruction; and (5) transfer, 

lease, or sale of the property (36 CFR 800. 9.b.1-5). If no cultural resources are identified that are eligible 

or potentially eligible for the National Register of Historic Places, it is assumed that the project will have 

no effect on historic properties and the action may proceed. 

Native American Resources 

Native American resources refer to structures, regional locations, natural features, native plants, objects, 

and other materials considered to be of value to contemporary Native American groups for traditional, 

religious, or ceremonial purposes. Examples of these resources include burial grounds, sacred sites and 

areas, materials for producing sacred objects and traditional implements, and botanical, biological, and 
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geological resources ofritual importance. Impacts to these areas include both direct physical impacts (e .g., 

destruction, loss of access) and indirect social and economic effects. Several laws and regulations are 

specifically applicable to the protection of Native American resources, including the American Indian 

Religious Freedom Act of 1978 (42 USC 1996 et seq.) and the Native American Graves Protection and 

Repatriation Act of 1990 (25 USC 3001 et seq.) . Determination of potential impact to these sites is similar 

to that for other historic properties. 

Paleontological Resources 

Paleontological materials and features are the physical remains of life forms (fossils) from a former geologic 

age. These include the remains of animals, plants, or trace fossils, such as impressions, burrows or tracks. 

Although paleontological resources are not treated with the same level of specificity as archeological or 

historic properties, they are addressed in several Federal statutes, such as the Archeological Resources 

Protection Act of 1979 (16 USC470 et seq.) and the Federal Land Management Policy Act of 1976 

(43USC1701 et seq.). 

Cultural Resources Analysis Approach 

Because the specific locations of proposed waste treatment, storage, or disposal facilities at any of the DOE 

sites are not known, thorough analysis of cultural resources impacts could not be accomplished in this 

programmatic document. The evaluation of potential impacts in this PEIS was limited to providing the 

decision maker with relevant information on existing cultural resources identified at the sites (see Chapter 

4, Affected Environment) and an estimate of the extent to which potential new site surveys would be 

required (see the Cultural Impacts sections in the waste-type Chapters 6 through 10). 

Chapter 4 identifies the extent to which sites have been surveyed for cultural resources and lists registered 

cultural properties. Chapters 6 through 10 display estimated acreage requirements for treatment, storage, 

or disposal facility construction which may therefore require a cultural resource survey. Acreages are given 

by site and by alternative. In general, the smaller the acreage required at a site, the lower the likelihood that 

National Register eligible properties will be affected by new facility construction. Thus, for most impacts 

analyses, the waste management alternative that generally minimizes acreages at each site would be the 

preferred alternative from a cultural resource perspective. DOE will evaluate the potential impacts to 

cultural resources when site-wide or project-specific NEPA documents are prepared to determine where on 

a particular site a waste management facility should be located. 
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5.4.11 GEOWGY AND Sons 

As indicated in Chapter 4, Affected Environment, DOE's review of the geology and soils at the 17 major 

sites indicated that there were no programmatic issues that would affect the selection of alternatives for any 

waste type. For this reason, the impacts analysis in the waste-type chapters do not address geology and soils. 

While geology and soil characteristics are important determinants of where on a particular site a facility 

could be located, such determinations are not being made at this time. The exact location of waste 

management facilities at selected sites will be the subject of future site-wide or project-level NEPA 

documents. For the DOE sites that are candidates to host waste management facilities, the land use impacts 

analysis detennined whether there is sufficient acreage available to allow a choice among several locations. 

Most of the DOE sites are in stable geologic areas. However, seismic characteristics of the sites being 

considered for waste management facilities were taken into account in the health risk assessment by 

evaluating potential accident scenarios in which exposure to chemical or radiological constituents of the 

waste might occur. 

An analysis of soil erosion is necessarily site-specific and can be mitigated by site-specific selection 

processes. Similarly, the assessment of the potential to deny access to mineral resources will be deferred 

until site-wide or project-level NEPA documents are prepared. 

5.4.12 NOISE 

Noise from the construction and operation of waste management facilities, and increased vehicle traffic may 

cause adverse impacts. Because waste management facilities will be placed on industrial type sites and added 

traffic will be on high-volume highway corridors, these activities should not substantially increase the 

general ambient noise levels. In certain cases however, sensitive receptors may be affected. These localized 

effects were not evaluated in this PEIS because the specific locations of any new activities relative to the 

locations of sensitive noise receptors at the sites cannot be accurately predicted. These considerations will 

be addressed in subsequent site-wide or project-level NEPA documents. 
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5.4.13 CUMULATIVE IMPACTS 

In addition to the environmental impacts associated with each alternative under each waste-type, this 

document analyzes the cumulative impacts of siting one or more waste management facilities for one or 

more waste types at specific sites. These cumulative impacts include not only the impacts of potentially 

managing more than one waste type at a site, but also the "past, present, and reasonably foreseeable future 

actions" at that site (40 CFR 1508.7). 

Considering five waste types, the four alternative categories comprising 41 alternatives, and 17 potential 

sites, numerous combinations of possible alternatives cumulative impacts could be analyzed. Performing 

all possible cumulative impact analyses and including those analyses in the WM PEIS is neither warranted 

nor desirable. 

In order to accomplish a reasonable analysis framework, DOE displays "minimum" and "maximum" impact 

alternatives for each DOE site. The WM PEIS indicates which combination of alternatives would impose 

the least cumulative impacts on that site and which would impose the most cumulative impacts. All other 

combinations of alternatives applicable to that site would fall somewhere between the minimum and 

maximum impacts. Impacts not addressed in the WM PEIS that have occurred, are occurring, or will occur 

at the sites are also included in the cumulative impact analyses (these non-WM PEIS activities are assumed 

to be constant for all the combinations applicable to a specific site). 

In addition, quantitative information regarding the impacts from each alternative for each waste type at a 

particular site is available from tables included in Volume II of the WM PEIS . From those tables, it is 

possible to quantitatively estimate the cumulative impacts of any particular combination of alternatives. 

Guidance for performing that calculation is provided in Chapter 11. 

After receipt of public comments on the draft WM PEIS, DOE will proceed through the normal agency 

process identifying the preferred alternatives for the final WM PEIS document (40 CFR 1502.15(e)). The 

cumulative impacts analysis of the preferred alternatives will be included in the final WM PEIS . 
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CHAPrER6 

Impacts of the Management of Low-Level Mixed Waste 

Chapter 6 describes the environmental consequences associated with the no action, decentralized, 
regionalized, and centralized alternatives for low-level mixed waste ([LMW). This chapter provides 
information on existing and anticipated UMW volumes, and existing and planned facilities available 
at DOE sites. This is followed by an overview of the analysis and assumptions relating to UMW 
characteristics, the treatment and disposal technologies considered, and the rationale for selecting 
the specific sites analyzed under each alternative. The chapter discusses the health risk, environmental 
impacts, and costs of the alternatives, and provides a comparison of the alternatives. 

The methods used to evaluate impacts are outlined in Chapter 5. Impacts tables for each major DOE 
site are contained in Volume II. Details of the UMW analysis are contained in the Technical Repon 
entitled "Low-Level Mixed Waste Inventory, Characteristics, Generation, and Facility Assessment for 
Treatment, Storage, and Disposal Alternatives Considered in the U.S. Depanment of Energy Waste 
Management Programmatic Environmental Impact Statement," (ANL, 1995a). Additional information 
can be found in the complete list of appendices and technical repons provided at the end of Volume 
I. 

6.1 Background 

6.1.1 DEFINITION AND ORIGIN OF LLMW 

Low-level mixed waste contains Resource 

Conservation and Recovery Act (42 USC 6901 et 

seq.) (RCRA)-controlled substances and is 

radioactive. It is managed according to RCRA 

requirements because of its RCRA hazardous waste 

characteristics and according to the Atomic energy 

Act (AEA) (42 USC 2011 et seq.) because of its 

radioactive components. LLMW has been 

generated by DOE as a result of research, 

development, and production of nuclear weapons; 

• UMW contains both radioactive and 
hazardous components. 

• LLMW is generated, projected to be 
generated, or stored, at 37 DOE sites as a 
result of research, development, and 
production of nuclear weapons. 

• Waste management activities will require 
management of an estimated 226,000 cubic 
meters of UMW over the next 20 years. 

• DOE must select treatment and disposal sites 
forUMW. 

however, LLMW generation from nuclear weapons production and nuclear research is declining . 
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6.1.2 VOLUMES AND LoCATIONS 

LLMW is generated, projected to be generated, or stored at 37 DOE sites . According to DOE estimates, 

waste management activities will require management of approximately 226,000 cubic meters of LLMW 

over the next 20 years. Additional LLMW generated by environmental restoration activities are discussed 

in Section 6.15 . 

Table 6.1- 1 presents the estimated total volume of LLMW from waste management activities at each of the 

37 LLMW sites. Both existing wastes (inventoried) and 20-year projected wastes (1994-2013) are provided. 

The current inventory and annual generation rates were obtained from the 1994 Mixed Waste Inventory 

Report (MWIR) (DOE, 1994)1
• Where MWIR totals were provided for only 5 years, waste volumes were 

extrapolated to provide waste totals for the 20-year analysis period. 

This WM PEIS analyzed the impacts of managing LLMW at 16 major sites (WIPP, another major site, will 

not have LLMW). In general, the remaining 21 LLMW sites have very small existing and projected volumes 

and therefore were not considered major sites. Figure 6.1- 1 presents the total LLMW volumes at the 16 

major sites considered under the LLMW alternatives. 

'The WM PEIS impacts analysis at ANL-E was based on projected LLMW volumes of 8,410 m3• 

Updated data from ANL-E reduced the total inventory and 20-year projected generation of LLMW at ANL-E to 
140 m3

; therefore the WM PEIS impact results at ANL-E may be potentially overstated by as much as a factor of 
60. 
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Table 6.1-1. Low-Level Mixed Waste Volumes 
(cubic meters) 

20 Year 
Site Inventory Projected 

Generation 

1. Ames Laboratory 0.3 0.1 

2. Argonne National Laboratory-East 110 8,300 

3. Battelle Columbus Laboratories 0 0.1 

4. Bettis Atomic Power Laboratory 33 15 

5. Brookhaven National Laboratory 85 110 

6. Charleston Naval Shipyard 0.3 3 

7. Energy Technology Engineering Center 3.7 0 

8. Fernald Environmental Management Project 2,600 48 

9. General Atomics 43 0.4 

10. Grand Junction Project Office 0.6 0.9 

11. Hanforda 3,100 33,000 

12. Idaho National Engineering Laboratory 25,000 9,600 

13. Kansas City Plant 0.8 0 

14. Knolls Atomic Power Laboratory 3.2 290 

15. Laboratory for Energy-Related Health Research 4 3 

16. Lawrence Berkeley Laboratory 6 270 

17. Lawrence Livermore National Laboratory 230 4,100 

18. Los Alamos National Laboratory 670 2,100 

19. Mare Island Naval Shipyard 10 42 

20. Mound Plant 76 4 

21. Nevada Test Site 0.3 0.1 

22. Norfolk Naval Shipyard 0 6 

23. Oak Ridge Reservation 
b 

26,000 33,000 

24. Paducah Gaseous Diffusion Plant 600 0 

25. Pantex 130 560 

26. Pearl Harbor Naval Shipyard 2 4 

27 . Pinellas 0.01 0.01 

28 . Portsmouth Gaseous Diffusion Plant 7,500 25 ,000 

Chapter 6 

Estimated 
Inventory Plus 20 
Years Generation 

0.4 

8,400 

0.1 

48 

190 

3 

4 

2,600 

43 

1.5 

36,000 

35,000 

0.8 

290 

7 

280 

4,300 

2,800 

52 

80 

0.4 

6 

59,000 

600 

690 

6 

0.02 

33 ,000 
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29. Portsmouth Naval Shipyard 0.4 0.8 1 

30. Princeton Plasma Physics Laboratory 0 0.01 0.01 

31. Puget Sound Naval Shipyard 62 170 230 

32. RMI Titanium Company 22 7 30 

33. Rocky Flats Environmental Technology Site 8,300 13,000 22,000 

34. Sandia National Laboratory-New Mexico 69 33 100 

35. Savannah River Site 6,600 13 ,000 20,000 

36. University of Missouri 0.4 1.7 2 

37. West Valley Demonstration Project 23 32 55 

Total Complex 82,100 144,000 226,000 

Note: Volume data are rounded from field estimates and columns do not add. Waste projections above, used for the WM PEIS 
analysis, are based on 1994 data and may vary from latest site estimates. Variances include reduced LLMW projected at ANL-E 
(40 m3 inventory and 100 m3 projected generation versus the 110 m3 and 8300 m3 shown above) and BNL (10 m3 inventory and 
30 m3 projected generation versus the 85 m3 and 110 m3 shown above). 

: Total volume excludes 114,600 ml of wastewater to be generated and managed under the high-level waste (HLW) program. 
Total volume excludes 16,000 ml of grouted pond sludge that is being shipped to commercial disposal. 

Source: DOE 1994. 
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6.1.3 EXISTING AND PLANNED FACILITIES AVAILABLE AT DOE SITES 

DOE identified existing and planned LLMW facilities to establish the baseline capacities for LLMW 

treatment and disposal at major sites, and to determine the need for new or expanded facilities. Some 

facilities that are not currently operating were considered to be in existence for the analysis, based on the 

assumption that they could become operational if required. Planned facilities include only those facilities 

for which a conceptual design has been completed. 

Analysis in the WM PEIS assumes use of existing and planned facilities until their capacities are met. If 

additional capacity is needed, use of new conceptual facilities is assumed. These conceptual facilities provide 

the difference in treatment, storage, and disposal capacity between the base! ine reported in Table 6 .1-2 and 

what is necessary1 to manage the source term which a given site would receive under any given alternative. 

Conceptual facilities are based on generic designs with set impacts (e.g., cost, performance/efficiency). 

Where necessary for analysis, an assumption was made that the impact of existing facilities essentially 

reflects the impact of conceptual facilities . 

Table 6.1-2 lists the LLMW existing and planed facility capacities at major sites considered in the WM 

PEIS analysis (INEL, 1995). Wastewater treatment is the most prevalent treatment capability for LLMW; 

however, some capabilities for grout solidification, incineration, mercury separation, lead recovery, and 

reactive metals recovery exist at a limited number of sites. As the table illustrates, two principle methods 

of disposal are shallow land burial and disposal in engineered facilities , such as concrete vaults . Both types 

of LLMW disposal facilities assumed in the WM PEIS were designed to meet all applicable RCRA disposal 

requirements. 
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Table 6.1-2. Capacities of Existing and Planned LLMW Facilities at Major LLMW Sites 

TREATMENT STORAGE 

Site 
(m3/yr) (total m3

) 

Aqueous Grout 
Incineration 

MW Container 
Treatment Solidification Storage 

ANL-Ea 47 IOI 
BNL NIA 335 
FEMP 24,627 

Hanford0 120 15,360 24,837 
100,000* 

INEL 47,472 2,765 2,300 226,240 
3921* 

LANLC 28,541 
LLNL 6,822 2,555 

147,000* 

NTS 3,000 3,000 

ORR 202,808 5,000 13,500 42,890 

Pantex 175 651 

PGDP 156 2,719 

PORTS 7,781,620 7,370 
84,528* 

RFETS 82,785 27,178 17,695 

SNL-NM NIA I 4, l01 

SRS 501,500 40,000 8,200* 13 ,760 
208* 

* Indicates planned capacity. 
NI A indicates sites that do not have onsite wastewater or wastewater treatment. 
a Onsite reactive metals recovery capacity is 40 m3/yr. 

DISPOSAL 
(m3/yr) 

Engineered Shallow 
Disposal Land 

1,000<1 

12,648* 

6,800 

b Onsite reactive metals recovery capacity is 690 m3/yr. 
c Onsite lead recovery capacity is 100 m3/yr. 
d Original disposal rate was estimated by dividing the planned total capacity of 10,000 cubic meters by 10 years of treatment 
operations. Trenches 31 and 34 have been constructed with an estimated total capacity of 42,000 cubic meters. 

Source: INEL, 1995. 
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6.2 Analytical Methods and Assumptions 

Reported LLMW volumes and facilities were used to analyze the human health risk, environmental and 

socioeconomic impacts, and costs associated with each of the LLMW alternatives. In addition to examining 

the total waste volumes and existing LLMW capabilities, DOE identified the chemical and radiological 

characteristics of LLMW to define treatment and disposal requirements . The LLMW characteristics were 

used in determining the LLMW alternatives, including location and treatment methods, and in forming the 

basis for the risk and impacts analyses. The specific LLMW assumptions relating to facilities, treatment and 

disposal technologies, and transportation are discussed below. 

6.2.1 CHARACTERISTICS 

6.2.1.1 Physical/Chemical 

The challenge in managing LLMW arises from its dual nature: it contains RCRA-classified hazardous 

components (or characteristics) and it is radioactive. The various physical states (e.g., solids, liquids) of 

the waste and the presence of friable asbestos fibers and polychlorinated biphenyls (PCBs) pose additional 

challenges. The MWIR categorized more than 2,000 individual DOE LLMW streams. To define required 

treatment and disposal technologies, DOE categorized the waste streams into treatment groups, and further 

condensed those groups based on common physical/chemical characteristics. These characteristics dictate 

what type of treatment are necessary at each site. Further, emissions from selected treatment technologies 

are a function of input wastes, their quantities and characteristics, as well as the selected technologies. 

Thus, for purposes of analysis, DOE examined six LLMW treatment groups: wastewater, organic liquids, 

solid process residues, soils, debris wastes, and special wastes. Figure 6.2-1 illustrates the general treatment 

flow for each physical waste form (ANL, 1995a). Additionally, DOE assigned consistent chemical profiles 

to identify the composition and concentration of the RCRA-hazardous chemical constituents expected to be 

present in the waste. This was accomplished by subdividing the treatment groups into 32 subcategories and 

assigning 16 of the most prevalent RCRA-hazardous constituents to these 32 waste forms. 
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Waste 
Treatment Front End 

Pre-Treat Primary Treatment 
Secondary Final 

Form Handling Treatment Form ' 

Solids Neutralize Evaporate Water 
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Separation Treatment in Stack Gas Burner 
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Wastes Desor lion 

Debris w/o organic 

Figure 6.2-1. WM PEIS LLMW Flow Diagram 

6.2.1.2 Radiological Profiles 

Because LLMW is both hazardous and radioactive, DOE also identified the radiological characteristics that 

impose special treatment and handling requirements and, ultimately, help determine emissions, risks, and 

impacts. Although the MWIR did not provide detailed data on radiological concentration8 within the LLMW 

streams, radiological profiles were assigned based on waste origin. After categorizing the waste into the 

physical/chemical treatability groups, a site radiological profile was determined and assigned to each 

treatability group at the site, using an appropriate mix of radionuclides from six distinct radiological 

categories. The six radiological categories are presented in Table 6.2-1 (ANL, 1995a; DOE,1992). 
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Table 6.2-1. Six LLMW Radiological Profiles 

Category Description 

Uranium/thorium Waste material primarily containing the naturally occurring radioactive elements of 
uranium or thorium. 

Fission products Waste containing radioactive isotopes (e.g., cesium-137 and strontium-90) that result 
when a heavy nucleus is split. 

Induced activity Waste that contains elements that were initially not radioactive, but became radioactive 
as a result of absorbing neutrons (e.g., cobalt-60). 

Tritium Waste material containing trace amounts of tritium (a synthetically produced radioactive 
isotope of hydrogen). 

Alpha Waste materials contaminated with alpha-emitting (helium nuclei) radionuclides not 
listed under uranium/thorium or low levels (less than 100 nCi/g) of transuranic isotopes. 

Other Waste material that is combined or undefined. 

DOE used the radiological categories to identify the radionuclides at each site that might present a risk to 

human health or the environment. For example, waste classified as a fission product would contain 

radionuclides such as cesium-137 or strontium-90, whereas cobalt-60 is commonly associated with waste 

generated from induced activity (from a reactor) and would most likely occur only at sites handling induced 

activity wastes, such as nuclear reactor components. Additionally, each radionuclide has a different decay 

rate (or half-life) that dictates the persistence of the radioactivity for a specific waste stream at a given site. 

Over time, radioactive decay reduces the level of radioactivity of a material. For the WM PEIS analysis, 

decay rates were considered and levels of activity were adjusted to reflect more accurately the expected 

radiological profiles and doses at the time of treatment. 

After the radiological categories of the waste streams were identified, LLMW had to be categorized as either 

contact-handled (CH) or remote-handled (RH), based on the level and type of radioactivity emitted. These 

handling categories determine the required level of protective shielding necessary to store and process the 

waste safely. CH waste containers can be handled directly by humans, whereas RH waste requires extra 

shielding and sometimes the use of robotics. DOE analyzed CH and RH LLMW separately in the WM PEIS 

to account for their different treatment and disposal requirements. 

DOE further categorized LLMW by the type of radiation it emits. Radioactive materials emit alpha, beta, 

and gamma radiation. The LLMW analysis separately analyzed alpha-emitting waste, which contains 

significant quantities of plutonium and other elements whose atomic weights exceed that of uranium. These 
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wastes require special containment and management because of the health threat posed by alpha particles 

if inhaled. 

6.2.2 TECHNOWGIES AND TREATMENT PROCESSES 

DOE designed LLMW treatment systems based on the physical, chemical, and radiological characteristics 

of each treatment group. An approved treatment method recognized by the U.S. Environmental Potection 

Agency (EPA) was selected to process each treatability group. Most treatment facilities were assumed to 

be fixed facilities for LLMW. However, DOE also considered the use of mobile treatment facilities that 

could be moved from site to site to treat the small amounts of waste that exist at most of the 37 LLMW sites . 

LLMW is treated by one or more treatment processes (or "modules"). Individual modules were linked 

together to form a complete treatment flow process for each treatability group and adjusted for the chemical 

and physical type of waste . The emissions and impacts were calculated from each module and then added 

to help determine the overall impacts from each treatment process at a site . In general, each waste stream 

receives some front-end handling (e.g., sorting), pre-treatment (e.g ., separation) , primary treatment (e.g. , 

organic destruction and wastewater treatment), and secondary treatment, which transforms the waste into 

a final form suitable for disposal . Identical treatment flowsheets were used for each site to compare impacts, 

varying only the waste composition, throughput (based on volume), and site-specific environment. 

DOE considered a variety of treatment methods and processes for LLMW. For the difficult-to-treat LLMW 

containing organic material, two thermal treatment methods were analyzed: incineration, which EPA 

considers the best demonstrated available technology for organic waste, and thermal desorption, which 

bakes the wastes at temperatures lower than those used in incineration. A non-flame treatment process that 

replaces thermal treatment (incineration and thermal desorption) with washing technologies is currently 

being analyzed and will be made available in a separate technical report. Table 6.2- 2 presents the standard 

treatment steps assumed for both LLMW thermal and non-flame technologies (ANL, 1995a). 
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Table 6.2-2. Treatment Steps for LLMW Thennal and Non-Flame Technologies 

Treatment Steps Base Technology Option (Thermal) 
Nonflame Technology Option 

(Washing) 

FRONT-END Receive, sort, & transfer Receive, sort, & transfer 

l 
PRE-TREATMENT Separate solids from liquids Separate solids from liquids 

PROCESS 

l 
PRIMARY Neutralize and evaporate aqueous Neutralize and evaporate aqueous 

TREATMENT liquids, with wet oxidation of solids; liquids, with wet oxidation of solids; 
PROCESS thermally treat combustible liquids, organic destruction process for organic 

l 
solids, & off-gases; non-combustible liquids; separate wash modules for 
solids, including ash, and solids from sludges, soil, and debris; special 
soils and debris are solidified; special treatments for recovery of mercury and 
treatments for recovery of mercury and lead, and for inherently hazardous 
lead, and for inherently hazardous materials 
materials 

SECONDARY Recycle water from evaporation; treat Recycle water from evaporation; treat 
TREATMENT off-gases before discharge; oxides from off-gases before discharge; recycle 

l 
special treatment solidified solvents, including water, from washing 

of solids 

STABILIZATION OF Grout solids from treatment; stabilize in Grout solids from treatment; stabilize in 
SOLIDS polymer salts not suitable for grouting polymer salts not suitable for grouting 

l 
BACK-END Prepare stabilized solid waste for Prepare stabilized solid waste for 
HANDLING shipment for storage and/or disposal; shipment for storage and/or disposal; 

l 
hold recovered metal and mercury for hold recovered mercury for reuse 
reuse 

TO DISPOSAL 

The WM PEIS treatment steps may not reflect the treatment flow for specific waste streams at individual 

sites. Rather, DOE used generic treatment processes that have broad applicability to the LLMW sites, could 

provide consistent analysis among the sites, and could bound the impacts resulting from activities proposed 

in site-specific reports or in the site treatment plans (STPs) (and the equivalent "Report on the Hanford Site 
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Land Disposal Restrictions for Mixed Waste" document for the Hanford Site) developed under the Federal 

Facility Compliance Act (FFCAct). 

For both technologies, two types of disposal were considered: engineered disposal and shallow land burial. 

Engineered disposal facilities for LLMW are concrete structures with collection systems to prevent leaks 

into the environment. They are usually located above the natural grade of the land. Shallow land burial 

facilities are generally shallow earthen ditches . 

6.2.3 WM PEIS Assumptions: Facilities, Treatment, and Disposal 

Although DOE used LLMW volumes and existing facilities from well-documented data sources, the analysis 

of the alternatives required DOE to make additional assumptions . In addition to the estimating and 

extrapolating techniques used to identify the radiological and chemical characteristics of LLMW, the 

following general assumptions relating to LLMW facilities, treatment, and disposal , helped further define 

specific actions and operating parameters under each alternative. 

Facilities 

• All LLMW facilities are designed to treat waste to meet RCRA requirements. 

• New facilities will be constructed to be fully operational after a IO-year period . 

• LLMW currently in inventory (sometimes referred to as "legacy waste") plus annually generated waste 

during the period of construction will be treated during the IO-year period after construction (called a 

"work-off" period). After the designated work-off period, LLMW is assumed to be treated as it is 

generated on an annual basis; however, this was not analyzed in the WM PEIS. 

• In the LLMW analysis , each site is assumed to build and operate facilities with capacities sufficient to 

handle only LLMW. This avoids linking the results of one waste type to decisions not yet made in 

another and results in conservative estimates of risk, cost, and impacts. However, the alternatives were 

structured to accomodate locating LLMW and LLW facilities at the same site to more accurately reflect 

the reality of coordinated treatment and disposal. Chapter 11 discusses the cumulative effects for sites 

hosting more than one waste type facility. 

Treatment 

• Wastewater treatment activities continue at every site for every alternative, since wastewater is difficult 

to transport but not to treat. However, residues resulting from wastewater treatment were assumed to be 

shipped for final treatment under all alternatives, except No Action. (Under the No Action Alternative, 

the residues are placed in storage for the 20-year analysis period . Sites with no wastewater treatment 
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facilities, such as the Pantex Plant and LANL, are assumed to grout the aqueous waste and place it in 

onsite storage for the remainder of the analysis period) . 

• Under all alternatives, facilities are assumed to be designed to treat LLMW to meet land disposal 

restrictions (LDRs) using similar treatment modules at all sites. In addition, DOE scaled the treatment 

facilities to the smallest size appropriate for treating all LLMW within the l0~year work-off period. 

Mobile treatment units are used for small waste streams under certain volume levels. 

Disposal 

• Two types of disposal were analyzed in the WM PEIS: engineered disposal and shallow land burial. 

However, when disposing of smaller quantities of waste (i.e., less than 700 cubic meters per year), above 

ground silos were assumed. Both types of LLMW disposal facilities assumed in the WM PEIS were 

designed to meet all applicable RCRA disposal requirements. 

• To conduct the risk analysis, DOE chose either an existing facility location when one was identified or 

a central location at the site. DOE used actual environmental settings for the analysis at each candidate 

site. 

• No waste acceptance criteria limitations are imposed at disposal sites. That is , disposal sites can 

accomodate all waste targeted to them. In siting a disposal facility location on a site, a performance 

assessment analysis will be conducted to select a site location and define waste acceptance criteria . 

6.2.4 TRANSPORTATION ANALYSIS AND ASSUMPTIONS 

DOE analyzed transportation impacts associated with each LLMW alternative. Both truck and rail 

transportation were analyzed using computerized routing models following the general principle of 

minimizing distance and transportation time. Transportation routes were selected to be consistent with 

DOE's current routing practices and all applicable Department of Transportation (DOT)routing regulations 

(49 CFR 173). 

In general, the risk to populations or individuals from the transportation of radioactive materials is related 

to the external dose rate, which is the amount of radiation potentially emitted from the shipment. For 

analytical purposes, DOE assumed that the average dose rate of each shipment would not exceed 1 millirem 

per hour at 1 meter from the shipping container (consistent with DOE's historical practices), although DOT 

regulations allow a higher dose rate of 10 millirem per hour at 2 meters from the container (49 CFR 173). 

The shipment of the hazardous components of LLMW is regulated by the DOT as a means to protect the 

public from harm in the event of a potential release. DOE assumed that the shipment of LLMW would meet 
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the numerous packaging and containment regulatory standards based on the hazardous components and 

characteristics of the waste. 

6.3 Low-Level Mixed Waste Alternatives 

DOE analyzed seven alternatives for CH, non-alpha LLMW within the four broad categories of alternatives: 

no action, decentralized, regionalized, and centralized. Treatment and disposal activities vary by alternative 

and by site . The foldout table at the end of the chapter shows the sites at which LLMW would be treated 

and disposed of under each alterative. This foldout table is designed to be used as a quick reference when 

reading the LLMW impact sections. 

The LLMW analysis considered treatment and disposal separately, first focusing on treatment and then using 

treatment residues as inputs for the disposal analysis. Each alternative was developed in order to assess 

environmental impacts, human health risks, and costs associated with the range of LLMW treatment and 

disposal options, and to provide input for programmatic decisions about where to locate LLMW treatment 

and disposal facilities. 

Remote-handled waste requires special handling facilities for treatment and disposal. Under all alternatives, 

RH waste is treated and disposed of at the same four sites which house the majority of RH waste: the 

Hanford Site, INEL, ORR, and SRS. 

Alpha LLMW requires special handling and treatment because of the adverse health effects that can occur 

as a result of inhalation or ingestion of alpha particles . Alpha LLMW exists at 10 sites. Sites where alpha 

wastes are treated or disposed of are indicated in each of the alternative tables by the alpha symbol (ex). 

6.3.1 NO ACTION ALTERNATIVE 

The No Action Alternative provides a baseline for the analysis by considering treatment of LLMW at 

facilities that are currently capable of treating to meet LDRs, and indefinite storage of the waste onsite at 

all LLMW sites. Three sites are currently capable of treating to meet LDRs: INEL, ORR, and SRS. Other 

sites may experience impacts from the construction of expanded storage, onsite shipping, or certification 

facilities (where the waste would be examined, characterized, and certified for shipment). These storage 

impacts are included in the WM PEIS in totals listed under treatment for the No Action Alternative. Under 

this alternative, no new treatment facilities would be built. Figure 6.3- 1 and Table 6.3-1 illustrate the No 

Action Alternative. The No Action Alternative would not comply with RCRA because all the waste would 

not be treated to meet LDRs and would be placed in indefinite storage rather than in disposal facilities . 

6-15 



Chapter 6 Low-Level Mixed Waste 

LLMW No Action Alternative-(Treat at 3 Sites; Store at 37) 

O Treatment & Storage Sites 

Note: Maps display CH LLMW. RH LLMW is treated and disposed of onsite at Hanford, INEL, ORR, and SRS . 

Figure 6.3-1 . LLMW No Action Alternative 

Generating Sites 

INEL ORR SRS ANL-E, Ames, BCL, Bettis, BNL, 
Charleston, ETEC, FEMP,GA, GJPO, 
Hanford, KAPL, KCP, LANL LBL, LEHR, 
LLNL, Mare Is, Mound , Norfo lk, NTS, 
Pantex, .Pearl H. ,PGDP, Pinellas, Ports 
Nav, Ports, PPPL, Puget So, RFETS, RMI , 
SNL-NM , UotM , WVDP 

Treat INEL ORR SRS Onsite wastewater treatment only, as required 
(% Rec'd 

(0) (0) (0) from Offsite) 

Store INEL ORR SRS Onsite 
(% Rec'd 
from Offsite) (0) (0) (0) 

Note: Percentage of waste a site would receive from off site is indicated in parentheses . 

Table 6.3-1. LLMW No Action Alternative 

6- 16 



9513387,. 1 l\09 
Low-Level Mixed Waste Chapter 6 

6.3.2 DECENTRALIZED ALTERNATIVE 

The Decentralized Alternative considers treatment of waste to meet RCRA requirements at all 37 LLMW 

sites. For purposes of analysis, DOE examined the impacts from treatment at the 16 major sites. Two of the 

16 sites (BNL and SNL-NM) have relatively small amounts of LLMW (less then 200 m\ DOE assumed 

that the impacts at these sites could be used to estimate the health and environmental impacts at the other 

21 sites, all of which likewise have less than 200 m3 of LLMW. However, costs were calculated using data 

from all 37 sites. Figure 6.3-2 and Table 6.3- 2 illustrate the Decentralized Alternative. 

6.3.3 REGIONALIZED ALTERNATIVES 

The regionalized alternatives consider the consolidaiion of waste for treatment and disposal. Four LLMW 

regionalized alternatives were analyzed. The regionalized alternatives were developed to bound a reasonable 

range of intermediate variations for treatment and disposal. 

Regionalized Alternative 1 considers treatment at 11 sites and disposal at 12 (those same 11 sites plus NTS). 

Regionalized Alternative 2 analyzes the impacts of treatment at seven sites with disposal at six sites . Under 

this alternative, two of the treatment sites (RFETS and PORTS) are not considered for disposal, but NTS 

is added for disposal only. Regionalized Alternative 3 analyzes the same seven treatment sites as 

Regionalized Alternative 2, but considers disposal at only one site, NTS. Regionalized Alternative 4 

considers treatment and disposal at four sites-Hanford, INEL, ORR, and SRS, and disposal at six sites (the 

four treatment sites, plus LANL and NTS). Figures 6.3-3 to 6.3-6 and Tables 6.3- 3 to 6.3-6 illustrate the 

regionalized alternatives. 
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LLMW Decentralized Alternative-(Treat at 37 Sites; Dispose at 16) 

<!) 

V'-: ... 
PearlH v) 

'v Tl'Ntment SttN 

i::l Tl'Ntment & Olapoaal stt .. 

Note: Maps display CH LLMW. RH LLMW is treated and disposed of onsite at Hanford, INEL, ORR, and SAS. 

Figure 6.3-2. LLMW Decentralized Alternative 

Generating Sites 

ANL-E BCL BNL Bettis"' ETEC GJPO FEMP Hanford, INEL 

AMES Bettis Charleston GA RFETS Pearl H INEL"' 
KAPL Mound"' LBL RFETS"' Puget So 

Mound Norfolk LEHR 

Ports Nav Pinellas LLNL 

Ports SRS,SRS"' Mare Is 

PPPL UofMo .. 

RMI wvop .. 

TREAT ONSITE TREATMENT AT GENERATING SITES 
(% Rec'd from 

Offsite) 

DISPOSE ANL-E Ports BNL SRS LLNL RFETS FEMP Hanford INEL 
(% Rec'd from (<I) (2) (0) (I) (11 ) (<I) (0) ( <I ) (0) 
Offsite) 

Generating Sites 

SNL-NM KCP LANL ORR Pantex WVDP NTS LLNL"' 
PGDP LANL"' LBL"' 

: UofMo : SNL-NM"' : : : 

TREAT ONSITE TREATMENT AT GENERA TING SITES I LLNL 
(% Rec'd from Offsite) 

DISPOSE SNL-NM PGDP I LANL I ORR I Pantex I WVDP 

I 
NTS 

(% Rec'd from Offsite) (0) ( < 1) (0) (0) (0) (0) ( > 99) 

"' = Contact-handled alpha LLMW. Note: Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 6.3-2. LLMW Decentralized Alternatives 
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LLMW Regionalized Alternative 1-(Treat at 11 Sites; Dispose at 12) 

• Disposal Site 

Q Treatment & Disposal Sites 

Note: Maps display CH LLMW. RH LLMW is treated and disposed of onsite at Hanford, INEL, ORR, and SRS. 

Figure 6.3-3. LLMW Regionalized Alternative 1 

Generating Sites 

BCL ANL-E FEMP Bettisa ETEC LBLa GJPO Hanford INEL KCP LANL ORR Pantex 

BNL Ames Charleston GA LLNLa RFETS Pearl H INELa PGDP LANLa 

Bettis Mound Mounda LBL RFETSa Puget So NTS UofMo SNL-NM 

KAPL Norfolk LEHR SNL-NMa 

Ports Pinellas LLNL 

Nav SRS Mare ls. 

Ports SRSa 

PPPL UofMoa 

RMI WVDPa 

WVDP 

Treat POR FEMP SRS LLNL RFETS Hanford INEL PGOP LANL ORR Pantex 

(% 
Rec'd 

(2) (76) ( ! ) ( I ) ( < ! ) ( < ! ) (< I) ( < ! ) (4) (0) (0) 
from 
Offsite) 

Dispose PORTS FEMP SRS LLNL NTS RFETS Hanford INEL PGDP LANL ORR Pantex 

(% 
Rec'd 

(46) (0) ( I) (11 ) (100) ( <I ) ( <I) ( <I ) ( <I ) (2) (0) (0) 
from 

Offsite) 

a = Contact-handled alpha LLMW. 
Note: Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 6.3-3. LLMW Regionalized Alternative 1 
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LLMW Regionalized Alternative 2-(Treat at 7 Sites; Dispose at 6) 

"v Treatment Sites 

• Disposal Site 

a Treatment & Disposal Sites 

Note: Maps display CH LLMW. RH LLMW is treated and disposed of onsite at Hanford, INEL, ORR, and SAS. 

Figure 6.3-4. LLMW Regionalized Alternative 2 

Generating Sites 

ANL-E ORR BeUisa ETEC GJPO LANL HS 

Ames PGDP Charleston GA KCP LANLa LBL 

BCL UofMo Mounda INEL RFETS Pantex LEHR 
BNL Norfolk INELa RFETSa SNL-NM LLNL 

Bettis Pinellas LBLa SNL-NMa Mare Is. 

FEMP SRS LLNLa Pearl H 
KAPL SRSa NTS Puget So. 
Mound UofMoa 

Ports Nav WVDPa 

Ports 

PPPL 

RMI 

WVDP 

Treat PORTS ORR SRS INEL RFETS LANL Hanford 

(% Rec 'd from (34) (I) (I) (6) (<I) (22) (7) 

Offsite) 

Dispose 
(% Rec'd from ORR SRS INEL LANL Hanford 

Offsite) (35) ()) (9) (97) (7) 

a = Contact-handled alpha LLMW . 

Note : Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 6.3-4. LLMW Regionalized Alternative 2 
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LLMW Regionalized Alternative 3-(Treat at 7 Sites; Dispose at' 1) 

'v Treatment Sites 

• Disposal Site 

Note: Maps display CH LLMW. RH LLMW is treated and disposed of onsite at Hanford, INEL, ORR, and SAS. 

Figure 6.3-5. LLMW Regionalized Alternative 3 

Generating Sites 

ANL-E Bettis~ ORR ETEC GJPO Hanford LANL 
Ames Charleston PGDP GA KCP LBL LANL~ 

BCL Mound~ UofMo INEL RFETS LEHR Pantex 
BNL Norfolk INEL~ RFETS~ LLNL SNL-NM 

Bettis Pinellas LBL~ Mare Is SNL-NM~ 

FEMP SRS LLNL~ Pearl H 
KAPL SRS~ NTS Puget So 
Mound UofMo~ 
Ports Nav WVDP~ 

Ports 
PPPL 
RMI 
WVDP 

Treat 
PORTS SRS ORR INEL RFETS Hanford LANL 

(% Rec'd from 
(34) (I) (1) (6) (<I) (7) (22) 

Offsite) 

Dispose 
NTS 

(% Rec'd from 
(JOO) 

Offsite) 

~ = Contact-handled alpha LLMW. 

Note: Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 6.3-5. LLMW Regionalized Alternative 3 
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LLMW Regionalized Alternative 4-(Treat at 4 Sites; Dispose at 6) 

• Disposal Sites 

~ Treatment & Disposal Sites 

Note: Maps display CH LLMW. RH LLMW is treated and disposed of onsite at Hanford, INEL, ORR, and SAS. 

Figure 6.3-6. LLMW Regionalized Alternative 4 

Generating Sites - . 
Bettir cx ANL-E, Ames ETEC, GA , GJPO , Hanford, LBL, 
Charleston BCL, BNL INEL,INELcx LEHR, LLNL, 
Moundcx Bettis , FEMP LANL, LANLcx , Mare Is, Pearl H, 
Norfolk, KAPL, KCP LBLcx , LLNLcx , Puget So 
Pinellas Mound, ORR, NTS, Pantex, 
SRS PGDP, Ports Nav, RFETS , RFETScx 
SRScx Ports , PPPL, RMI, SNL-NM, 
UotMocx WVDP, UotMo SNL-NMcx 
WVDPcx 

Treat 
SRS ORR INEL Hanford 

(% Rec'd from 
(1) (43) (44) (7) 

Offsite) 

Dispose 
NTS SRS ORR INEL LANL Hanford 

(% Rec'd from 
(0) (1) (35) (76) (0) (7) 

Offsite) 

"' = Contact-handled alpha LLMW. 
Note: Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 6.3-6. LLMW Regionalized Alternative 4 
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6.3.4 CENTRALIZED ALTERNATIVE 

The Centralized Alternative considers LLMW treatment and disposal at a single site within the complex, 

the Hanford Site. Regionalized Alternative 3 also considers disposal at a single ·site, NTS, to provide an 

alternative to centralized disposal at the Hanford Site. Other sites may experience impacts from the 

construction of facilities where the waste would be examined, characterized, certified, and prepared for 

shipment. Figure 6.3-7 and Table 6.3-7 illustrate the Centralized Alternative. 

6.3.5 RATIONALE FOR SELECTING TREATMENT AND DISPOSAL SITES 

How were the treatment sites selected? 

The seven LLMW treatment alternatives were developed to cover the range of reasonable alternatives. One 

to 37 sites are available for treatment (the centralized and decentralized alternatives respectively). DOE 

selected four intermediate alternatives treating LLMW at 4 to 11 sites (the regionalized alternatives). To 

select the variations of the regionalized alternative DOE focused on the sites where the largest volumes of 

LLMW are located and transportation would be minimized. Alpha and RH LLMW would be sent to the 

closest facility capable of treating those wastes . For all alternatives, DOE assumed that some treatment 

would be practical at every site. This practical treatment would include initial treatment of aqueous liquids 

at the site of generation using techniques such as evaporation, neutralization, precipitation, filtration, 

coagulation, or limited solidification. 

The regionalized alternatives consider the impacts of treatment to meet LDRs at selected waste consolidation 

sites. Regionalized Alternative 1 considers treatment at 11 sites. This alternative was developed by 

identifying the location of most of the DOE LLMW and looking for logical site groupings. Eleven sites have 

20-year projected levels of LLMW that exceed 1,000 cubic meters. Although ANL-E has a projected level 

of 8,000 cubic meters, it was not considered for a regional treatment facility because the potential volume 

will result from environmental restoration activities and is speculative at this time. The next largest site 

contains approximately half as much waste, and the other small sites follow with decreasing amounts . 

Under Regionalized Alternative 2, seven sites are considered as potential treatment locations. DOE chose 

the six sites with the highest waste volumes, and added LANL because it has a larger volume of transuranic 

waste (TRUW) that eventually may be reclassified as alpha LLMW due to its radionuclide content. 

Regionalized Alternative 3 consists of the sites with the three highest volumes (Hanford, INEL, and ORR), 

as well as SRS, which is the sixth largest in terms of volume. SRS was chosen because of its high volumes 

of alpha LLMWand TRUW, some of which eventually may be reclassified as LLMW. In addition, SRS has 

under construction an incinerator with an annual LLMW treatment capacity of 8,200 cubic meters . 
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LLMW Centralized Alternative-(1 Site Treats and Disposes) 

i1 Treatment & Disposal Site 

Note: Maps display CH LLMW. RH LLMW is treated and disposed of onsite at Hanford, INEL, ORR, and SRS. 

Figure 6.3-7. LLMW Centralized Alternative 

Generating Sites 

Bettis ex , Charleston, ANL-E, Ames, BCL, ETEC, GA, GJPO, Hanford, LBL, 
Moundcx , Norfolk, BNL, Bettis, FEMP, INEL, LANL, LEHR, LLNL, 
Pinellas, SRS, SRScx , KAPL, KCP, Mound, LANLcx , LBLcx , Mare Is, Pearl H, 
UofMo cx , WVDPcx ORR, PGDP, LLNLoc , NTS, Pantex, Puget So 

Ports Nav, Ports , RFETS,RFETS oc 
PPPL, RMI, WVDP, SNL-NM, SNL--NMcx 
UofMo : 

Treat 
Hanford 

(% Rec'd from 
Offsite) 

(83) 

Dispose 
Hanford 

(% Rec'd from 
(86) 

Offsite) 

~ = Contact-handled alpha LLMW. 
Note: Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 6.3-7. LLMW Centralized Alternative 
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In the Centralized Alternative, all LLMW would be shipped to the Hanford Site for treatment, The Hanford 

Site currently has the second largest volume of LLMW. However, as Hanford's HLW is treated, a 

substantial portion of that waste will be separated and thereafter managed as LLMW, thereby making the 

Hanford Site the largest LLMW site. 

How were disposal sites selected? 

Candidate disposal sites were selected to reflect a reasonable range of alternatives. However, unlike the 

treatment analysis, the disposal analysis did not evaluate every site for disposal. Instead, 16 candidate sites 

were selected as the reasonable upper bound based on screening performed by DOE in coordination with 

the States under the FFCAct. 

To narrow the number of possible LLMW disposal sites, DOE applied three exclusionary criteria to the 37 

sites with LLMW: (1) sites could not be within a designated 100-year floodplain, (2) sites could not be 

within 200 feet of a seismic fault, and (3) sites were required to have sufficient area for a JOO-meter buffer 

zone between the disposal structure and the site boundary. 

Using the three criteria, DOE reduced the number of reasonable sites to 22 locations. Three additional sites 

(General Atomics, Pinellas Plant, and ETEC) were removed with the concurrence of the States for technical 

and practical considerations, leaving 19 sites for disposal consideration . 

DOE eliminated three other sites based on the following rationales: (1) KAPL is a Navy site and thus was 

not considered as a DOE disposal site, (2) Mound was not considered because it is relatively small and some 

of its land is being returned to the State, and (3) Bettis was not considered because of sloping terrain and 

unstable geologic conditions . 

The Decentralized Alternative looked at disposal at the remaining 16 sites and the Centralized Alternative 

looked at disposal at one site-the Hanford Site . The Hanford Site was analyzed because it is expected to 

have the largest volume of LLMW. In addition, NTS was analyzed as the only disposal site under 

Regionalized Alternative 3. 

DOE selected two intermediate alternatives, disposing at 12 and 6 sites (under the regionalized alternatives). 

To select these regionalized alternatives, DOE focused on the 11 sites with the largest volume of LLMW 

and added NTS because it has a LLMW disposal facility that has a pending permit application . The next 

logical consolidation point for LLMW disposal was a 6-site alternative, to be consistent with the six 

currently operating LLW disposal facilities-the Hanford Site, INEL, LANL, NTS, ORR, and SRS. NTS 

was considered in Regionalized Alternative 3 to provide a comparison and an alternative to the single 

disposal location selected under the Centralized Alternative. The Centralized Alternative coupled the 

selection of a treatment and disposal site at the Hanford Site because of the anticipated onsite large volumes 

ofLLMW. 
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6.4 Health Risks 

"I The number of worker fatalities is about three times higher than for other receptor groups, driven ~£ 
by physical injury hazards. As the number of sites decrease, facilities become larger and program- ~ 
wide physical injuries decrease, reflecting an economy of scale and fewer workers. The most ·=1 
important influence on ojfsite population risk is ILNL treatment of tritium in the Decentralized and i 
Regionalized 1 Alternatives. There are no other notable trends for ojfsite population risks. For i,,'!,._,,: _ _ .': 

disposal, concentrations of radionuclides and chemicals in the groundwater near disposal facilities -~ 
exceed applicable standards at several sites, demonstrating the need for peiformance-based waste Ii 
accept~nce criteria. More extensive p:etrea~ment of chem_icals than assumed for the WM PEIS :,_:,~,_;,,_' 
analysis and careful management of radionuclide concentrations and waste forms would be required 

•:❖ 

to assure acceptable water quality and human health risks. Transportation risks are low in all ] 
alternatives, reflecting low vehicle miles. Rail transport is slightly better than truck transport from i\lj 

a risk perspective. Iii 
"•''•. '•s '•'' ',' .. !:{,t:.:'.-.~i.i:.:.'.❖:::❖::,:;._._;;.;_;.~:$.$.:::foi.;&❖i:i.¾i«:i:>.«::!:O:,'.::.:::♦❖O:O:».::&Q.,+.i;~~&❖~:&O:❖:❖:O:♦:K«::KO:♦:KO::&❖!'o!o!❖~».:❖:;Q.❖❖'-o!O:-!k♦:❖'!K•❖~::❖:O:&❖~i,.;W.-1:❖!:o!"-:'-❖!❖!o!'-❖•.::❖:O:O:o!;;.:;;_;:w.::❖!&O:O:!:O:O❖ofO❖.->.o!&O:❖:&;.->.:WA;:,!;,!&Ofo!,!,:!'O::J] 

Health risk impacts can result from exposure to radiation and chemicals and from physical trauma 

associated with constructing and operating 

treatment and disposal facil i6es or transporting 

waste. Health effects resulting from radiation and 

chemical exposure, whether from sources external 

or internal to the body, can affect either the 

exposed individual (known as "somatic" effects) or 

descendants of the exposed individual (known as 

"genetic" effects). This section discusses the 

estimated adverse health impacts resulting from 

radiation and chemical exposures as well as from 

physical hazards for each LLMW treatment and 

disposal alternative. Details of the LLMW results 

are contained in Appendices D, E, and F. 

Methodology details are contained in Chapter 5, 

The following sections present the impacts ['_1_· __ , 

for the LLMW Alternatives: i 

ill 
] 

~:1 ;:,a~~~f~~mpacts Ill 
~: ~ ::::gf ::r::.::u~:!at::pacts I 
6. 8 Economic Impacts il 
6. 9 Population Impacts Ill 

~: ~ ~ z:~~o;;t1:;~~~:tice Concerns Ill 
6.12 Infrastructure Impacts iJ 

6.13 Cultural Resources Impacts !Ill 

6.14 Costs lill 
6.15 Environmental Restoration Analysis :•=i 

6.16 Comparison of Alternatives Summary Ii 
L !,; ~ r=·. ):!·•·t-: . .-.❖....:......:: ;···z« .. :n,, < _ ;,:::❖'.:"•:k: _•; ____ .<!-.~...: -·~--·~;;.1 _ . .vx: ,.;:;.❖:.:.: ::.:.:.:-:.:.•·•·•·•·..:.,x-:...:~••·•·•·J 

Appendix D, and in ORNL technical reports (ORNL, 1995a; 1995b; 1995c). 
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Potential health risks to a number of receptor populations and individuals are presented including: 

• The offsite population-those individuals living within a 50-mile radius of the site, as well as along 

transportation routes; 

• Noninvolved workers population-the workers on DOE sites who are not involved directly in waste 

management activities; 

• Waste management workers population (or "waste management workers")-onsite employees in a site's 

waste management facilities, including workers involved in the waste management process, construction 

workers who build the waste management 

facilities, and those operating the trucks and 

trains that transport the waste; 

• Maximally exposed individuals (MEI) for the 

offsite population-hypothetical individual in 

the offsite population who would receive the 

highest total lifetime multimedia dose; 

• MEI for the noninvolved worker 

i Maximally Exposed Individual J 
] 

In keeping with standard risk assessment ll 
methodology, DOE analyzed the impacts to a iii 
"maximally exposed individual." The MEI is the ] 
hypothetical person within the receptor group II 
who has the highest exposure. This individual is il 
assumed to be located at the point of maximum (I 
concentration of contaminants 24 hours a day, 7 ,iJ 

days a week, for the 10-year period of treatment iii 

;;,:~,::::~:::~,:«:::~~~~w.==~~1=~%@»=;~.-~J 
population-hypothetical individual in the noninvolved worker population who would receive the highest 

total lifetime multimedia dose; 

• Farm family most exposed lifetime MEI-hypothetical individual in the most exposed lifetime of the 

farm family who would receive the highest dose from disposal of LLMW; 

• Hypothetical intruder-an individual who would experience potential future risks from disposal of 

LLMW upon the loss of institutional control ; and 

• Most exposed waste management worker-an individual who would experience potential noncancer 

effects, as estimated using the Exposure Index, following exposure of LLMW. 
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The impacts evaluated were: 

• Fatalities from physical hazards; 

• Cancer fatalities from radiation exposure; 

• Cancer incidences from radiation or chemical exposure; 

• Genetic effects from radiation exposure; and 

• Noncancer effects from chemical exposure (e.g., headaches, nasal irritation, liver or kidney toxicity , 

neurotoxicity, immunotoxicity, and reproductive and developmental toxicity). 

Interpreting the results of health risk analyses involves consideration of both uncertainties and appropriate 

standards. See Section 5 .4. I and Appendix D for further discussion of these issues. 

Understanding Scientific Notation 

Scientific notation is used in this WM PEIS to express numbers that are so large or so small that they can 
be difficult to read or write. Scientific notation is based on the use of positive and negative powers (or 
exponents) of 10. A number written in scientific 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 JO include: 

Positive Powers of 10 
J(j = JOx 1 = JO 
J(f = ]0 X ]0=100 
and so on, therefore, 
J(f = 1,000,000 (or 1 million), etc. 

Negative Powers of 10 
10-1 = 1110 = 0.1 
10-2 = 1/100 = 0.01 
and so on, therefore, 
10-6 = 0.000001 (or 1 in 1 million), etc. 

I 
~i 
~I 
:::1 

II 
:;:i 

Iii 

i 
l!I 

A power of JO is also commonly expressed as "E", where "E" means "x 10". For example, 3 x Uf can Ii 
also be written as 3E+05, and 3 x U15 is equivalent to 3E-05. Therefore, 3E+05=300,000 and 3E- !!I 
05=0.00003. . .. 

The health risk data tables in this section use "E" notation with negative exponents. Ill 

Probability is expressed as a number between 0 and 1. The notation 3E-06 can be read 0. 000003, which i.t.! 

means that there are three chances in 1,000,000 that the associated result (e.g ., fatal cancer) will occur ,~ 

b:::=:~::=~s:.,:~.: .. :~~::u ... ,:..:.u.&.:.:.,.,;:,;,;.;>;; • ....,,;....;.,..,::/4.w:,....;.w ..... wfu¢,,..,,,,,,,.M.Jbi.£&..-:d-,,;,i:.;:G......,;;.,...:&.uuk:.v ••'············· .•• J 
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6.4.1 ROUTINE OPERATION IMPACTS 

Treatment: For operations involving LLMW treatment, health effects were evaluated for the offsite 

population, the onsite worker population not involved in LLMW treatment ("noninvolved workers"), and 

waste management workers directly involved in treatment activities. Impacts were quantified using two 

approaches: analysis of population health risk impacts and analysis of individual health risk impacts. 

Population impacts focus on the total number of people in each receptor population who would experience 

adverse health impacts if a particular alternative is implemented. 

The sizes of the offsite populations and waste management treatment worker populations used in the health 

risk analyses are presented in Table 6. 4-1. The waste management treatment worker numbers are derived 

from generic baselines which established the number of personnel required to operate treatment facilities 

needed to manage a given amount of source term (defined by the respective alternative) . 

Individual impacts focus on the probability that the "maximally exposed individual" (MEI) within each 

receptor population would experience an adverse health impact. Because the focus is on the MEI , the risk 

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

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

DOE analyzed effects of exposure to both radionuclides and chemicals on the receptor groups. The 

pathways of exposure analyzed were inhalation, ingestion of plants and animals, direct gamma radiation, 

and absorption of tritium through the skin. 
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Table 6.4-1. OJ/site Populations and Waste Management Treatment Worker Populations 

Offsite WM Treatment Worker Population by Altemative8 

Site 
Population NA D R-1 R-2 R-3 R-4 C 

ANL-Eb 7,939,785 484 886 200 200 200 200 200 

BNL 10,453,402 39 62 16 16 16 16 16 

FEMP 2,764,589 268 533 1,233 269 269 269 269 

Hanford 377,645 585 2,196 2,065 2,132 2,132 2,268 6,706 

INEL 153,061 1,156 1,588 1,587 2,010 2,010 3,281 278 

LANL 159,152 221 590 597 679 679 146 146 

LLNL 6,324,234 329 831 915 136 136 136 136 

NTS 14,266 0 0 1 0 0 0 0 

ORR 881,652 3,072 2,530 2,162 2,177 2,177 3,116 490 

PGDP 500,502 89 144 144 48 48 48 48 

Pantex 265 ,185 74 145 145 48 48 48 48 

PORTS 639,602 534 1,853 1,353 1,951 1,951 405 405 

RFETS 2,171,877 3,337 2,305 2,307 3,506 3,506 1,972 1,972 

SNL-NM 610,714 12 20 5 5 5 5 5 

SRS 620,618 1,358 1,289 1,290 1,290 1,290 1,291 207 

WVDP 1,698 ,391 15 11 10 10 10 11 11 

3 NA = No Action, D=Decentralized, Rl-R4=Regionalized, C=Centralized. Waste Management worker population estimates 
represent full-time equivalent (FTEs) over the entire construction and operation period. 
b ANL-E values are higher than expected; see footnote, Section 6 .1.2. 

Worker risks associated with physical hazards were evaluated for 20 years: a 10-year period of 

construction of treatment and disposal facilities, and a subsequent 10-year period of operation. However, 

worker and public risks from exposure to radionuclides or chemicals (received during the 10-year operation 

period) were evaluated for an entire lifetime (70 years) , because health impacts from airborne contaminants 

or direct radiation could occur throughout the lifetime of the exposed individual. Table 6 .4- 2 provides an 

overview of the health risk endpoints, receptor groups, hazard sources, pathways, and exposure periods 

evaluated for LLMW treatment. 
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Table 6.4-2. LLMW Treatment Health Risk Analysis Components 

LLMW Treatment3 

Endpoints Receptor Source Pathways Exposure 

Number of Trauma WM Workers Physical Physical Hazards 20 years 
Fatalities Hazards 

Number of Cancer Offsite Population Radionuclides Inhalation, Ingestion, 10 years 
Fatalities Direct Radiation 

Noninvolved Inhalation, Direct 
Workers Radiation 

WM Workers Inhalation, Direct 
Radiation 

Number of Cancer Offsite Population Radionuclides Inhalation, Ingestion, 10 years 
Incidences Direct Radiation 

Chemicals Inhalation, Ingestion 

Noninvolved Radionuclides Inhalation, Direct 
Workers Radiation 

Chemicals Inhalation 

WM Workers Radionuclides Inhalation, Direct 
Radiation 

Chemicals Inhalation 

Number of Genetic Offsite Population Radionuclides Inhalation, Ingestion, 10 years 
Effects Direct Radiation 

Noninvolved Inhalation, Direct 
Workers Radiation 

WM Workers Inhalation, Direct 
Radiation 

Probability of Cancer Offsite MEI Radionuclides Inhalation, Ingestion, 10 years 
Fatality Direct Radiation 

Noninvolved Inhalation, Direct 
Worker MEI Radiation 

Probability of Cancer Offsite MEI Radionuclides Inhalation, Ingestion, 10 years 
Incidence Direct Radiation 

Chemicals Inhalation, Ingestion 

Noninvolved Radionuclides Inhalation, Direct 
Worker MEI Radiation 

Chemicals Inhalation 

Probability of Genetic Offsite MEI Radion ucli des Inhalation, Ingestion, 10 years 
Effects Direct Radiation 

Noninvolved Inhalation, Direct 
Worker MEI Radiation 

Noncancer Risk Offsite MEI Chemicals Inhalation, Ingestion 10 years 

Noninvolved Inhalation 
Worker MEI 

WM Worker Inhalation 

"Treatment risks under the No Action Alternative includes risks from storage of LLMW. 

Chapter 6 

Table 

6.4-4 

6.4-4 

6.4-5 

6.4-5 

6.4-7 
6.4-8 

6.4-9 

6.4-9 

6.4-10 
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Disposal: Health risks resulting from disposal were evaluated for waste management workers handling the 

treated LLMW, for an onsite "hypothetical farm family" located 300 meters from the center of the disposal 

facility, and for a hypothetical "intruder" into the disposal facility after the facility has been closed. 

The waste management workers were assumed to 

be exposed through direct radiation during disposal 

operations. Risks to the WM workers were 

estimated for one lifetime. 

For the farm family and intruder analyses, DOE 

assumed that waste was disposed of in either 

aboveground or belowground disposal units, 

depending on the site, each with a capacity of 

18,000 and 12,000 cubic meters, respectively. 

Additional units were added as needed to dispose 

all of the waste on a site. Each disposal unit was 

assumed to affect a separate farm family and a 

separate intruder. Thus, the effects on the farm 

family (and on the intruder) were assumed to come 

from a single disposal unit, rather than from a 

combination of all the units at a site. 

The exposure pathways for the hypothetical farm 

family were ingestion of groundwater and 

Hypothetical Farm Family and lntmder I 
?ii:1;:E ~:E,"?:ii:£~],!:~~ l,_1,_1,.1,. •_•: 

family engages in farming activities such as 
growing and consuming their own crops and t 

§[I~~fi~~?~Ef§ i_:_I.I_. 

no longer exist. The scenario is analyzed to 
determine potential upper-bound exposures by ilil 
ingestion of contaminated groundwater. i~l 

frif;!;f ~f ;I;~f j~~Ei,iiiI I 
;i~tif ~f :~tJJ:iif tiif; l,_i,_l,_1,_1,_ 

failure of institutional control. This is consistent 

E::~~~J 
ingestion of plants and animals contaminated by irrigation water. The groundwater was assumed to be 

contaminated by a breach in each disposal unit immediately after shallow land burial, 300 years after 

disposal in aboveground vaults, or 750 years after disposal in belowground vaults. The contaminants were 

assumed to leach over time from their solidified waste form to create a plume of contamination. Individual 

contaminated plumes were then assumed to migrate to the receptor wells without mixing with each other. 

The risks to the hypothetical farm family were estimated over a 10,000-year period because the maximum 

exposure would occur in the future when the peak of contaminant concentration passes the well. Results 

of the farm family analyses are presented as the probability of cancer fatality or cancer incidence for an 
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individual during the 70-year lifetime that presents the greatest exposure of the 143 lifetimes (i.e., 10,000 

years) analyzed. 

The exposure pathways for the hypothetical intruder were inhalation of resuspended contaminated soil, 

inadvertent ingestion of contaminated soil, ingestion of plants grown in contaminated soil, and direct 

radiation from contaminated soil. A hypothetical intruder who drills into the disposal facility was assumed 

to be exposed to contaminated wastes that remain at the site . Two hypothetical intrusions were assumed 

to occur: 100 years and 300 years after closure of the disposal facility . The risks to the hypothetical 

intruder were estimated for one lifetime (70 years). 

Table 6.4-3 provides an overview of the health risk endpoints, receptor groups, hazard sources, pathways, 

and exposure periods evaluated for LLMW disposal. 

The health risk impacts associated with the routine operation of LLMW treatment and disposal facilities 

are presented in Tables 6.4-4 through 6.4-15 of this section. The tables show the estimates of human 

health risk for both treatment and disposal of LLMW. Summary tables show program-wide results by 

alternative. The site tables in Volume II present the health risk impacts for the 16 major LLMW sites . 

This human health risk analysis includes evaluation of both the potential numbers of fatal cancers as well 

as the numbers of total cancer incidences induced by exposure to radionuclides and direct radiation. The 

numbers of nonfatal cancers can be derived from the cancer incidence values by subtracting the estimated 

number of fatal cancer cases. Note that both the total cancer incidence and the nonfatal cancer incidence 

values are overestimated by a factor of about two because the estimates contain a relatively large 

component of skin cancers. The internal exposure pathways evaluated in this WM PEIS (e.g. , inhalation 

or ingestion of radionuclides) are not likely to induce large numbers of skin cancer cases . However, the 

International Commission on Radiation Protection (ICRP) dose conversion factor used in this PEIS to 

estimate total cancer incidence values includes incidences of skin cancer. 
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Table 6.4-3. LLMW Disposal Health Risk Analysis Components 

LLMW Disposal 

Source Pathways 
Exposure Table 

Endpoints Receptor Period Reference 

Number of Trauma WM Workers Physical Physical Haz.ards 20 years 6.4-4 
Fatalities Hazards 

Number of Cancer WM Workers Radionuclides Direct Radiation 10 years 6.4-4 
Fatalities 

Number of Cancer WM Workers Radionuclides Direct Radiation 10 years 6.4-6 
Incidences 

Number of Genetic WM Workers Radionuclides Direct Radiation 10 years 6.4-6 
Effects 

Probability of Hypothetical Fann Radionuclides Ingestion 70 years 6.4-11 
Cancer Fatality Family most exposed 

lifetime MEI 

Hypothetical Intruder Inhalation, 6.4-14 
Ingestion, and 6.4-15 
Direct Radiation 

Probability of Hypothetical Farm Chemicals Ingestion 70 years 6.4-12 
Cancer Incidence Family most exposed 

lifetime MEI 

Hypothetical Intruder Radionuclides Inhalation, 6.4-14 
Ingestion, Direct 
Radiation 

Chemicals Inhalation, 
Ingestion 

Probability of Hypothetical Intruder Radionuclides Inhalation, 70 years 6.4-14 
Genetic Effects Ingestion, Direct 

Radiation 

Noncancer Risk Hypothetical Intruder Chemicals Inhalation, 70 years 6.4-14 
Ingestion 

6.4.1.1 Estimated Number of Fatalities 

Program-Wide Treatment and Disposal 

Table 6 .4-4 presents an overview, by alternative, of the total estimated program-wide fatalities associated 

with both treatment and disposal of LLMW. This table presents the estimated number of latent cancer 

fatalities to the offsite population, noninvolved workers, waste management workers and hypothetical farm 

family caused by radiological exposure. In addition, the table shows the estimated number of waste 

management worker deaths resulting from physical hazards during facility construction and operation. 
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Table 6.4-4. LLMW Treatment and Disposal-Estimated Number of Fatalities Program-Wide 

Treatment 

WM Workers Number of 
Number 

Alternative of Sites Number 
of 

Radiation 

T D Cancer 
Fatalities 

No Actiona 3 - 1 

Decentralized 37 16 1 

Regionalized 1 11 12 1 

Regionalized 2 7 6 1 

Regionalized 3 7 1 1 

Regionalized 4 4 6 1 

Centralized 1 1 1 

T = Treatment; D = Disposal. 
"- -" = Action not applicable for the alternative. 
* Greater than O but less than 0.5. 

Offsite 
Number Population 

of Radiation 
Physical Cancer 
Hazard Fatalities 

Fatalities 

2 * 
4 * 
4 * 
3 * 
3 * 
3 * 
3 * 

Number of 
Noninvolved 

Worker 
Radiation 

Cancer 
Fatalities 

* 
* 
* 
* 
* 
* 
* 

"Treatment risks under the No Action Alternative include the risks from storage of LLMW. 

Disposal 

WM Workers 

Number Number 
of of 

Radiation Physical , 
Cancer Hazard 

Fatalities Fatalities 

- - - -

1 * 
1 * 
1 * 
* * 
1 * 
* * 

None of the treatment alternatives results in a fatal cancer to the offsite or noninvolved worker populations. 

For each alternative, there is at least one estimated fatality associated with treatment operations. Most of 

these fatalities occur within the waste management worker population, and result from physical hazards 

involved in construction and operation of LLMW treatment facilities. Waste management workers are the 

only receptor group exposed to these physical hazards, and therefore, have more estimated fatalities than 

other receptor groups. 

Disposal operations show one estimated fatal cancer for waste management workers in all alternatives, 

except where disposal is consolidated at one site. 

For all alternatives, for both treatment and disposal, the estimated number of fatalities in the waste 

management worker population due to physical hazards exceeds estimated radiologically induced cancer 

fatalities in the offsite population and noninvolved workers . In general, fatality risk to waste management 

workers appears to decrease with increased centralization of activities. Fewer fatalities from physical 
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hazards occur because fewer facilities and worker hours are required when waste management activities 

are consolidated at one or a few sites. 

Site-Level 

For all treatment and disposal alternatives, one or more fatalities are estimated only at the Hanford Site in 

the Centralized Alternative within the waste management worker population as a result of physical hazards. 

Site-level results for all alternatives are presented in Appendix D and Volume II. 

6.4.1.2 Estimated Number of Cancer Incidences and Genetic Effects 

Program-Wide Treatment 

Table 6.4-5 presents an overview, by alternative, of the total estimated program-wide cancer incidences 

and genetic effects associated with treatment of LLMW. These impacts result from chemical and radiation 

exposures of the offsite population (treatment related only), noninvolved workers (treatment related only), 

and waste management workers (treatment and disposal). In addition, the table includes radiation dose 

estimates for each receptor group. 

The offsite population and waste management workers are the only receptor groups with estimated cancer 

incidences greater than or equal to one. The estimated number of cancer incidences from radiation exposure 

generally exceed those from chemical exposure for the offsite population and waste management workers. 

For waste management workers, impacts are similar across the alternatives, with two cancer incidences 

in each case (except No Action). For the offsite population, three alternatives (No Action, Decentralized, 

and Regionalized 1) result in l;lt least one cancer incidence. As the table indicates, consolidating treatment 

lowers the number of cancer incidences in the offsite population. This is probably because fewer treatment 

sites result in potential offsite exposure to fewer people. 
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Table 6.4-5. LLMW Treatment-Estimated Number of Cancer Incidences and Genetic Effects Program-Wide 

Number Offsite Population Noninvolved Workers 

of Sites Radionuclide Chemical Radionuclide Chemical 

Alternative Number Number 
Dose Number 

of 
Number Dose Number 

of 
Number 

T D (person- of Cancer 
Genetic 

of Cancer (person- of Cancer 
Genetic 

of Cancer 
rem) Incidences 

Effects 
Incidences rem) Incidences 

Effects 
Incidences 

No Action3 3 - 620 1 * * 25 * * * 

Decentralized 37 16 340 1 * * 5 * * * 

Regionalized 1 11 12 330 1 * * 5 * * * 

Regionalized 2 7 6 40 * * * 1 * * * 

Regionalized 3 7 1 40 * * * 1 * * * 

Regionalized 4 4 6 30 * * * I * * * 

Centralized 1 I 50 * * * 1 * * * 

T = Treatment; D = Disposal. Treatment ri sks under the No Action Alternative include the risks of sites storing LLMW. 
+ Greater than O but less than 0 .5 

"Treatment risks under the No Action Alternative include risks from storage of LLMW. 

WM Workers 

Radiation 

Number 
Dose Number 

of 
(person- of Cancer 

Genetic 
rem) Incidences 

Effects 

2,200 3 * 

1,300 2 * 

1,400 2 * 

1,400 2 * 

1,400 2 * 

1,600 2 * 

1,600 2 * 

~ 

f 
~ -

Chemical ~ ~-
~ 

Number of 
Cancer 

~ 

~ "'-.D c.., 
Incidences - LJi ~ -'-->,I 

* LN 
CD 
-J 

* • -...r:::. 
* -,,o 

* 

* 

* 
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Site-Level Treatment 

Only one site (the Hanford Site) is estimated to exceed one cancer incidence as a result of treatment 

activities. The exceedance occurs in the Centralized Alternative within the waste management worker 

receptor group from radiation exposure. Genetic effects incidence is not estimated to exceed one for any 

site under any alternative. Site-level results for all alternatives are presented in Appendix D and Volume 

II. 

Program-Wule Disposal 

Table 6.4-6 presents an overview, by alternative, of the total estimated program-wide cancer incidences 

and genetic effects associated with disposal of LLMW. These impacts result from exposure of waste 

management workers to direct radiation. Radiation dose estimates are also included in the table . 

Table 6.4-6. LLMW Disposal-Estimated Number of Cancer Incidences and 
Genetic Effects-Program-Wide 

Number of 
Sites 

Alternative 

T D 

No Action 3 -

Decentralized 37 16 

Regionalized 1 11 12 

Regionaliz.ed 2 7 6 

Regionaliz.ed 3 7 1 

Regionalized 4 4 6 

Centralized 1 1 

T = Treatment; D = Disposal . 
"- -" = Action not applicable for the alternative. 
* Greater than O but less than 0.5 . 

WM Workers 

Number of Number of 
Radiation Dose 

Radiation Radiation 
(person-rem) 

Cancer Incidences Genetic Effects 

- - - - - -

1400 2 * 
1400 2 * 
1300 2 * 
900 1 * 
1600 2 * 
900 1 * 

Each of the alternatives results in cancer incidences within the waste management worker receptor group . 

The alternatives involving only one disposal site (Regionalized 3 and Centralized) result in one cancer 
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incidence each; all other alternatives each result in two. Thus, waste consolidation at one disposal site 

decreases the estimated number of cancers for waste management workers . 

As shown in Table 6.4-6 less than one incidence of genetic effects resulting from radiation exposure is 

estimated to occur among the population of waste management workers under each alternative. 

Site-Level Disposal 

Three sites (the Hanford Site, INEL, NTS) pose a risk of cancer incidence greater than one to waste 

management workers as a result of direct radiation exposure. NTS poses risk greater than one to waste 

management workers under Regionalized Alternative 3, INEL under Regionalized Alternative 4, and the 

Hanford Site under the Centralized Alternative . 

6.4.1.3 Probability of MEI Cancer Fatalities 

Table 6.4-7 summarizes, by alternative, the highest estimated probability at any site of fatal cancer from 

exposure to radiation associated with each LLMW alternative. This table presents the probability of cancer 

fatality to the MEI within the offsite and noninvolved worker populations. The numbers in this table are 

the estimated probabilities that the MEI will die of latent cancer from radiation exposure. 

Table 6.4-7. LLMW Treatment-Greatest Probability of Cancer Fatality at Any LLMW Site 

Number of 

Alternative Sites Offsite MEI Cancer Fatality Noninvolved Worker MEI 
Probability Cancer Fatality Probability 

T D 

No Action 3 - 7E-06 9E-06 

Decentralized 37 16 3E-06 7E-07 

Regionalized 1 11 12 3E-06 7E-07 

Regionalized 2 7 6 3E-07 3E-07 

Regionalized 3 7 1 3E-07 3E-07 

Regionalized 4 4 6 3E-07 3E-07 

Centralized 1 1 SE-07 6E-07 

T = Treatment; D = Disposal. Treatment risks under the No Action Alternative include risks from storage of LLMW. 
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The probability of a cancer fatality for the MEI was calculated at each site and the highest value at a single 

site under each alternative is presented in Table 6. 4-7 . The MEI risk is not a combined total of risks across 

all of the sites. 

Two treatment alternatives (Decentralized and Regionalized 1) have estimated probabilities of fatal cancer 

for the offsite MEI that are approximately one order of magnitude higher than the values in the other 

alternatives. 

Table 6.4-8 presents the probability of a fatal cancer from radiological exposure for the offsite MEI for 

all sites by treatment alternative. The data in Table 6 .4- 8 are graphically presented in Figure 6 .4- 1. 

LLNL, under the Decentralized and Regionalized I Alternatives, is the site with the highest estimated 

cancer fatality probability . This risk is due to exposure to tritium that would be released during treatment 

operations if LLNL were used as a treatment site . It should be noted that the estimated releases of 

radionuclides that produce the cancer fatality probability estimates presented in Table 6.4- 8 are based on 

the conceptual thermal treatment of LLMW. Emissions of particulate radionucl ides from thermal treatment 

generally are limited by the use of effective engineering controls (e.g ., HEPA filtration). However, tritium 

in the waste forms water vapor upon thermal treatment and readily escapes in the airborne emissions from 

the process . The largest estimated releases of radionuclides from the treatment of LLMW result from the 

thermal treatment of waste containing tritium. These estimated releases, and the resulting potential health 

risks, illustrate the need to carefully analyze and document risks associated with the use of thermal 

treatment of substantial quantities of tritium. DOE is exploring alternative technologies for treating LLMW 

to deploy where potential health risks from thermal treatment are determined to be unacceptable . 

6.4.1.4 Probability of MEI Cancer Incidence and Genetic Effects 

Table 6.4-9 summarizes, by alternative, the highest estimated probability at any site of cancer incidences 

and genetic effects resulting from chemical and radionuclide exposure. The table presents these estimated 

risks for the MEI of the offsite and the noninvolved worker populations. 
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Table 6.4-8. LLMW Treatment-OJ/site MEI Cancer Fatality Probabilities 

Number ORR 

Alternative of Sites ANL-Ea BNL FEMP Hanford INEL LANL LLNL NTS PGDP Pantex 

T D 

No Action 3 - - - - - - - - - l E-07 - - - - - - 7E-06 - - - -

Decentralized 37 16 7E-09 2E-10 5E-10 3E-08 7E-09 6E-08 3E-06 - - 3E-08 l E-08 3E-09 

Regionalized I 11 12 - - - - IE-08 3E-08 7E-09 6E-08 3E-06 - - 3E-08 I E-08 3E-09 

Regionalized 2 7 6 - - - - - - 3E-07 8E-08 9E-08 - - - - 4E-08 - - - -

Regionalized 3 7 I - - - - - - 3E-07 8E-08 9E-08 - - - - 4E-08 - - - -

Regionalized 4 4 6 - - - - - - 3E-07 8E-08 - - - - - - 5E-08 - - - -

Centralized I I - - - - - - 5E-07 - - - - - - - - - - - - - -

T = Treatment; D = Disposal. Treatment risks under the No Action Alternative include risks from storage of LLMW . 
" - -" = Action not applicable for the alternative. 
3ANL-E values are higher than expected; see footnote, Section 6.1.2. 

RFETS 

- -

l E-09 

IE-09 

IE-09 

I E-09 

- -

- -

SNL-NM SRS WVDP 

- - 3E-08 - -

5E-09 2E-08 4E-12 

- - 2E-08 - -

- - 2E-08 - -

- - 2E-08 - -

- - 2E-08 - -

- - - - - -
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Table 6.4-9. LLMW Treatment-Greatest Probability of Cancer Incidence and 

Genetic Effects at Any LLMW Site 

Chapter 6 

Offsite MEI Noninvolved Worker MEI 

Number 
Radionuclide Chemical Radionuclide Chemical 

Alternative of Sites 
Cancer Genetic Cancer Cancer Genetic Cancer 

Dose Dose 
Incidence Effects Incidence Incidence Effects Incidence 

T D 
(rem) (rem) 

Probability Probability Probability Probability Probability Probability 

No Action 3 - o.oi 2E-05 IE-06 2E-08 0.02 3E-05 2E-06 2E-07 

Decentralized 37 16 0 .005 9E-06 5E-07 lE-09 0.001 2E-06 lE-07 7E-09 

Regionalized I 11 12 0.005 9E-06 5E-07 lE-09 0.001 3E-06 lE-07 6E-09 

Regionalized 2 7 6 0 .005 9E-07 5E-08 lE-09 0.0006 lE-06 6E-08 6E-09 

Regionalized 3 7 1 0 .005 9E-07 5E-08 lE-09 0.0006 lE-06 6E-08 6E-09 

Regionalized 4 4 6 0 .005 9E-07 5E-08 2E-09 0.0006 lE-06 6E-08 9E-09 

Centralized I 1 0.001 2E-06 lE-07 4E-10 0.001 2E-06 IE-07 IE-08 

T = Treatment; D = Disposal. Treatment risks under the No Action Alternative include risks from storage of LLMW. 

*Greater than 0 but less than 0 .5 

The highest radiation cancer incidence probability for the offsite MEI, under each treatment alternative, 

is greater than the highest chemical cancer incidence probability. The same trend can be seen in the cancer 

incidence probabilities for the noninvolved worker MEI. 

Offsite MEI radiation cancer incidence probability is highest at ORR under the No Action Alternative, at 

LLNL under the Decentralized and Regionalized 1 Alternatives, and at the Hanford Site under the 

Centralized Alternative. Uranium-238 is the radionuclide that accounts for most of the risk at ORR under 

the No Action Alternative, whereas tritium is the controlling radionuclide at LLNL under the Decentralized 

and Regionalized 1 Alternatives and at the Hanford Site under the Centralized Alternative . 

Radiation cancer incidence probability for the noninvolved worker MEI followed a similar pattern. Genetic 

effects incidence probability is highest at ORR under the No Action Alternative for the offsite MEI and 

the noninvolved worker MEI. 
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6.4.l.5 MEI Noncancer Risks 

The "Hazard Index" is an EPA standard indicator of potential noncancer chemical health risk. It is derived 

by comparing the estimated exposure •concentrations of noncarcinogenic chemicals to concentrations 

presumed to be protective of human health over an entire lifetime, assuming continuous low-level 

exposure. If the Hazard Index exceeds one, the estimated exposure concentrations exceed the 

concentrations presumed to be without adverse health effects. In this PEIS, the Hazard Index was estimated 

for the offsite MEI, the noninvolved worker MEI and the hypothetical farm family most exposed lifetime 

MEI (Section 6.4.1.6). 

For waste management workers, an "Exposure Index" rather than a Hazard Index was estimated. The 

Exposure Index is derived by comparing the estimated exposure concentrations to appropriate occupational 

exposure limits. The Exposure Index was considered to be a better measure for waste management workers 

because the Hazard Index uses standards designed to protect the health of the general population, including 

sensitive subgroups, such as children. Workers are generally assumed to be healthier than the general 

population, and worker populations do not contain sensitive subgroups. Therefore, the concentrations of 

noncarcinogenic chemicals presumed to be protective of human health are different for these two groups 

of receptors. If the Exposure Index exceeds one, the estimated concentrations exceed the concentrations 

presumed to be without adverse health effects. 

Program-Wule 

Table 6.4-10 summarizes, by alternative, the program-wide noncancer health risks resulting from chemical 

exposures associated with each LLMW alternative. This table presents the greatest noncancer health risks 

(presented as "Hazard Index") to the MEI within the offsite and noninvolved worker receptor groups, and 

to an individual waste management worker (presented as "Exposure Index") across the treatment sites. 
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Table 6.4-10. LLMW Treatment-Greatest Noncancer Health Risks 
From Chemical Exposure at Any LLMW Site 

Number of 

Alternative Sites Offsite MEI Noninvolved Worker WM Worker 
Hazard Index MEI Hazard Index Exposure Index 

T D 

No Action 3 - * * * 
Decentralized 37 16 * * * 
Regionalized 1 11 12 * * * 
Regionalized 2 7 6 * * * 
Regionalized 3 7 1 * * * 
Regionalized 4 4 6 * * * 
Centralized 1 1 * * * 

T = Treatment; D = Disposal. Treatment risks under the No Action Alternative include risks from storage of LLMW. 
* Greater than O but Jess than 1. 

No Hazard or Exposure Index values equal or exceed one as a result of treatment operations, therefore, 

noncancer toxicity is not expected to be of concern for these receptors. 

6.4.1.6 Hypothetical Farm Family Risks 

In addition to the worker disposal risks already presented, disposal risks were evaluated for hypothetical 

receptors, a farm family and an intruder, as defined in Section 6.4 .1. Risks to both the hypothetical farm 

family and the hypothetical intruder (Section 6.4.1. 7) were analyzed in keeping with the requirements of 

DOE Order 5820.2A, "Radioactive Waste Management" (DOE, 1988) . This order requires that site

specific performance assessments be conducted in order to demonstrate that a given disposal practice is in 

compliance with the set of performance objectives quantified in the DOE Order. These objectives specify 

concentrations and dose limits that are intended to be protective of the general public, an inadvertent 

intruder, and groundwater resources. Releases from the disposal facility occur as the result of natural 

causes (e.g., through leaching upon breakdown of the facility) and by inadvertent human intrusion. 

The farm family scenario addresses potential contamination of groundwater resources as well as the 

potential health effect consequences of exposure of the general public to radionuclides and chemicals 

released from the disposal facility . The radionuclides and chemicals are assumed to leach from the disposal 

site through the unsaturated zone to contaminate groundwater that is used by a future farm family as a 
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source of drinking water and irrigation water. See Section 5. 4. 1 for a further discussion of the presentation 

of farm family risk results. 

Although the disposal facility risk analyses conducted in this WM PEIS use scenarios that are similar to 

those used in the performance assessment process, it is important to note that the objectives of the two 

types of analyses are different. The WM PEIS hypothetical farm family and intruder scenario analyses 

assume the use of generic disposal facilities and generic waste forms (e.g., grout or polymers), and that 

the entire inventory of waste will be disposed (i.e. , no exclusion of particular radionuclides or chemicals) . 

The objective of the WM PEIS analyses is to provide a relative comparison of potential risk among LLMW 

management alternatives. The outputs of the analyses are risk estimates for the hypothetical farm family 

and intruder. 

In contrast, the performance assessment analysis process involves the use of more detailed site-specific data 

in the design of a disposal facility at a particular location on a site . The objective of the analysis is to 

design a facility that will satisfy the performance objectives specified in DOE Order 5820.2A. In practice, 

implementation of this latter requirement may involve: ( 1) modifying the engineering design of the disposal 

facility (e.g., addition of a clay liner to increase adsorption or a concrete cap to reduce infiltration); (2) 

modifying the form of the waste to be disposed (such as changing to a vitrified waste form); (3) changing 

the specific location of the waste disposal facility so that it is sited over an area with more favorable 

hydrologic conditions; and ( 4) imposing waste acceptance criteria (i.e., restricting the amounts of 

radionuclides allowed in a given waste disposal facility). The output of the analysis is a set of waste 

disposal facility design criteria. 

As a. result of these differences, the WM PEIS analyses produce estimates of groundwater contamination 

and farm family risk that are higher than those that would be expected upon actual implementation of the 

LLMW disposal alternatives. For example, the generic WM PEIS analysis estimates that radionuclide 

groundwater contamination will exceed existing drinking water quality protection standards at certain sites 

(see Section 6.6.2). However, the drinking water resource protection objectives contained in DOE Order 

5820.2A would require that the waste disposal facility designs developed by the performance assessment 

analyses subsequently conducted at those sites ensure that drinking water standards would not be exceeded 

upon disposal of LLMW. Consequently, the hypothetical farm family risk estimates presented in this 

section have been adjusted to reflect groundwater contamination that does not exceed existing standards. 

That is, radionuclides whose estimated groundwater concentrations exceeded drinking water standards were 
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adjusted to concentrations that represent 100 % of drinking water standards. The unadjusted risk estimates 

from the WM PEIS analysis are presented in the Volume II Site Tables and in Appendix D. 

In addition, the concentrations of hazardous chemicals estimated to be released to groundwater from 

LLMW disposal facilities have been overestimated in the WM PEIS analyses as a result of assumptions 

used concerning the routing of wastes through LLMW treatment systems. Conventional technology 

assumed for pretreatment allowed some wastes containing solvents to bypass the thermal treatment 

processes used, as shown in the LLMW flow diagram (Figure 6.2-1) . Some of the solvents contained in 

the wastes that would be destroyed by treatment instead remained in the disposed waste in concentrations 

that were estimated to produce groundwater contamination in excess of standards. In practice, more 

intensive pretreatment of LLMW would ensure that EPA land disposal restrictions (LDR) were satisfied. 

Therefore, LLMW disposal should not produce major impacts to groundwater quality and subsequently 

to human health. In a manner similar to radionuclides, the WM PEIS analysis estimates of hazardous 

chemical concentrations were adjusted to levels that did not exceed existing water quality standards. 

The results of both the farm family and intruder scenario analyses should be viewed in a manner similar 

to those of the accident analyses. Like the accident analyses, both scenarios provide estimates of future risk 

if successive events were to occur (loss of institutional control, followed by exposure to the waste either 

through inadvertent drilling directly into the disposal facility by an intruder, or by a family establishing 

a farming operation using a well 300 meters from the disposal unit). Results from these analyses should 

be viewed differently from results associated with the routine operation of treatment and storage facilities , 

which reasonably can be expected to occur. The farm family, intruder scenario, and accident analyses 

constitute another set of metrics that may be helpful in differentiating among waste management 

alternatives that have similar risk profiles for routine facility operations. 

The results of the hypothetical farm family analyses are presented below, for the MEI of the most exposed 

lifetime. 

MEI cancer fatality probability estimates for each site that disposes under the various alternatives are 

presented in Table 6.4-11. The results of the WM PEIS analysis indicate that disposal of uranium-238 (U-

238) must be carefully controlled at FEMP (under the Decentralized and Regionalized 1 Alternatives), the 

Hanford Site (under the Decentralized, Regionalized 1, 2, and 4, and Centralized Alternatives), and SRS 

(under the Decentralized, Regionalized 1, 2 and 4 Alternatives). Such controls are likely to result in 
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Table 6.4-11. LLMW Disposal: Hypothetical Farm Family Most Exposed Lifetime 
MEI Cancer Fatality Probabilities 

Alternative 

No Art;nn 

Decentralized 

v .. n;onal ;7ed 1 

Re11ionalized 2 

V,-o;nnalized 3 

Re11ionalized 4 

Centralized 

T = Treatment 
D = Disposal 

Number 
of Sites 

T D 

' -
37 16 

11 12 

7 6 

7 I 

4 6 

1 1 

ANL-E" BNL FEMP 

- - - - - -
9E-05 lE-05 lE-05• 
.. - - 1F-0~• 

. . . - - -
- - . - . -
- - .. . -
- - .. - -

"- -" = Action not applicable for alternative. 

Hanford INEL 

. - . . 

5E-05• - 0 

5F-M• - 0 

5E-05• - 0 
. . . . 

5E-05• - 0 

4E-05• . -

a ANL-E values are higher than expected; see footnote, Section 6.1 .2 . 

Notes: 

LANL LLNL NTS ORR PGDP Pantex PORTS RFETS 

.. - - - - - - - - - - - . - -
- 0 3E-07 - 0 lE-06 2E-06 ?E-07 8E-06 4E-07 

- 0 3F-07 - 0 RF,-07 ?F,0li 7E-07 ?F,05 4F, 07 

- 0 . . .. 6E-07• - - . - - - - -
. . .. - 0 - - - - - - - - - . 

- 0 - - - - 6E-07• - - - - - . .. 
.. - - - . . . . . - . - . - . 

SNL-NM SRS WVDF 

- - - - - . 

5E-06• 4E-06• - . 

- . '1F-06• - . 

- - 4E-06• - -
- - - - - -
- - 4E-06• . -
- . - . - -

*These are adjusted values. They represent the estimated risks when groundwater concentrations of radionuclides are adjusted to 100% of existing 
standards. Radionuclides that drive risks and exceed drinking water standards include uranium-238 at FEMP, the Hanford Site, and SRS technetium-99 at 
ORR, and plutonium-240 at SNL-NM. Unadjusted risk estimates are presented in the Volume II Site Tables and in Appendix D. 

At ORR, groundwater concentrations of radionuclides must be adjusted to meet existing standards for disposal of RH LLMW. This occurs under all 
alternatives except No Action. The cancer fatality probability values for RH-LLMW at ORR are 2E-06 for all disposal alternatives except No Action. These 
are adjusted values based on plutonium-239 as the risk driver. Cancer fatality probability values for disposal of RH-LLMW at INEL, the Hanford Site and 
SRS are near zero, 6E-08, and 5E-07, respectively . 
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additional costs and potentially to increased impacts in other resource areas. If the amount or form of U-

238 is not controlled as previously described, the groundwater concentrations of the radionuclide at these 

sites are estimated to exceed drinking water standards. These elevated groundwater concentrations would 

produce cancer fatality probability estimates that are about four (at FEMP) to 10 (at the Hanford Site, SRS) 

times higher than those presented in Table 6.4-11 (see Volume II Site Tables and Appendix D). In a 

similar manner, the disposal of plutonium-240 (Pu-240) at SNL-NM and technetium-99 (Tc-99) at ORR 

would require careful control. The estimated times of maximum future radionuclide exposure at these sites 

are as follows: 

• FEMP-U-238 at 4,010 years 

• the Hanford Site-U-238 at 1,260 years 

• ORR-Tc-99 at 1,840 years 

• SNL-NM-Pu-240 at 6,440 years 

• SRS-U-238 at 11,460 years 

The results of this analysis, graphically presented in Figure 6.4-2, also indicate that, on the basis of 

estimated MEI cancer fatality probability, disposal of LLMW at ANL-E, BNL, INEL, LANL, LLNL, 

NTS, PGDP, the Pantex Plant, Portsmouth, and RFETS could be accomplished for WM PEIS-assumed 

wastes without additional radionuclide constraints. Of these sites, INEL, LANL, and NTS had the lowest 

(near zero) estimated cancer fatality probabilities. 

Table 6 .4-12 presents site-specific estimates of the most exposed lifetime MEI chemical cancer incidence 

probability. The data in Table 6 .4-12 are graphically presented in Figure 6 .4- 3. The data indicate that, 

on the basis of chemical cancer incidence probability, 1, 2-dichloroethane disposal would need to be 

controlled at ANL-E, LANL, NTS, ORR, and the Hanford Site (under the Centralized Alternative), and 

that carbon tetrachloride disposal would need to be controlled at the Hanford Site (under all other 

alternatives), RFETS, and SRS. The risk estimates presented for these sites in Table 6.4-12 have been 

adjusted to 100 % of drinking water standards for these contaminants . The unadjusted risk estimates are 
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two to 10 times higher at all sites, except ORR, where the risks are about two orders of magnitude higher. 

As previously described, these unadjusted values overestimate potential chemical cancer incidence 

probability because the treatment process stream used in this PEIS allows some solvents to remain in the 

buried waste, which would not occur upon compliance with EPA LDR requirements . Sites that do not 

require control of the chemical components of LLMW prior to disposal include BNL, FEMP, INEL, 

LLNL, PGDP, the Pantex Plant, and SNL-NM. 
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Table 6.4-12. LLMW Disposal-Chemical Cancer Incidence Probability for 
Hypothetical Fann Family Most Exposed Lifetime MEI . _ 

Alternative 

~o A,-tion 

hecentralized 
Ren:~--1:7.,1 1 

Reuionalized 2 

Ren:~-• "7•d 3 

Re11ionalized 4 

i::entralized 

T = Treatment 
D = Disposal 

Number 
of Sites 

T D 

3 -
37 16 

11 12 

7 6 

7 1 

4 6 

1 1 

ANL-Ea BNL FEMP 

- - - - - -

lE-05• 8E-06 lE-05 

- - - - !E-05 

- - - - - -

- - - - - -

- - - - - -
- - - - - -

"- -" = Action not applicable for alternative. 

Hanford INEL LANL 

- - - - - -

2E-05• 7E-06 2E-05• 

2E-05• 7E-06 ?F-05• 

2E-05• 8E-06 2E-05• 

- - - - - -
2E-05• 4E-06 lE-07 

lE-05• - - - -

a ANL-E values are higher than expected; see footnote, Section 6.1.2. 
Notes : 

LLNL NTS ORR PGDP Pantex PORTS RFETS 

- - - - - - - - - - - - - -
8E-07 12E-05• lE-05• 3E-07 lE-06 lE-05• 2E-05• 

8E-07 l?FAl'i• 1F.Q5• 3E-07 lE-06 lE-05• I ?F.05• 

- - - - lE-05• - - - - - - - -

- - l?F-05• - - - - - - - - - -
- - - - lE-05• - - - - - - - -
- - - - - - - - - - - - - -

$NL-NM SRS IWVDJ 

- - - - - -. . 
lE-06 2.E-05• - -

- - ?F.Q5• - -
- - 2E-05• - -

- - - - - -

- - 2E-05• - -
- - - - - -

*These are adjusted values . They represent the risks when groundwater concentrations of carcinogenic chemicals are adjusted to 100% of existing standards. 
Chemicals that drive risks and exceed drinking water standards include 1,2-dichloroethane at ANL-E, LANL, NTS, ORR, Portsmouth, and the Hanford Site (under 
Centralized) and carbon tetrachloride at the Hanford Site (all other alternatives), RFETS, and SRS. Unadjusted risk estimates are presented in the Volume II Site 
Tables and in Appendix D. 

The values for NTS overestimate potential risks at that site, since travel time through the vadose zone to the aquifer has been estimated from field-measured 
properties to be over 2 million years (Sully et al. , 1995) . 
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Chapter 6 Low-Level Mixed Waste 

Noncancer adverse health risks from exposure to chemical contaminants in groundwater were also 

evaluated. They are of concern under the Decentralized and Regionalized Alternatives. Under Regionalized 

Alternatives 2 and 4, noncancer health risks are estimated to occur at ORR as a result of exposure to 

acetone. The acetone groundwater concentrations, like those of the other solvents, could be reduced to 

acceptable levels by providing more intensive treatment. Therefore, the noncancer risks at ORR under 

these alternatives could be mitigated. Under the Decentralized and Regionalized 1 Alternatives, noncancer 

risks occur at Portsmouth as a result of exposure to arsenic. Adjusting chemical contaminant concentrations 

to comply with drinking water quality standards is necessary to ensure that noncancer risks are not a 

concern at the Hanford Site (under all alternatives), RFETS (under Decentralized and Regionalized 1 

Alternatives), and SRS (under Decentralized and Regionalized 1,2, and 4 Alternatives) . The chemicals that 

are estimated to drive the noncancer risks at these sites if groundwater concentrations are not adjusted 

include silver (at the Hanford Site) and carbon tetrachloride (at RFETS and SRS). 

Number of Disposal Units 

The hypothetical farm family risks discussed above result from the use of water at a single well 

downgradient from a single disposal unit at a site. The analysis divided the total waste disposal at a site 

into disposal facilities of 12,000 or 18,000 cubic meters capacity, and assumed that the contamination from 

each unit did not mix with that from neighboring units. Thus, there is a well for each disposal unit and each 

well has equal concentrations of contaminants at any point in time. The estimated numbers of disposal units 

required by site and waste management alternative are presented in Table 6 .4-13 . These estimates were 

based solely on the projected volumes of waste and the sizes of the generic disposal units; they do not 

include consideration of DOE Order 5820.2A performance objectives. 

6.4.1.7 Disposal Intruder Scenario Risks 

Table 6 .4-14 presents an overview, by alternative, of the greatest program-wide risks to a hypothetical 

intruder 100 and 300 years after the disposal facility has closed. Because the focus is on an individual 

intruder, the risks are presented as the probability of that individual experiencing an adverse health impact 

rather than a total number of impacts for a selected population. Note that the intruder scenario risks were 

not estimated for all alternatives. Regionalized Alternative 2 was selected to be representative of the 

regionalized alternatives with disposal at six sites. 
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Table 6.4-13. Number of LLMW Disposal Units by Site and Alternative 

Site 
Waste Management Number of 

Alternative Disposal Units 

ANL-E Decentralized 1 

BNL Decentralized 1 

FEMP Decentralized 0 

Re2ionalized 1 0 

Regionalized 2 0 

Hanford Decentralized 2 

Re2ionalized 1 2 

Re2ionalized 2 2 

Re2ionalized 4 2 
Centralized 8 

INEL Decentralized 1 

Re11ionalized 1 1 

Re2ionalized 2 1 
Re2ionalized 4 1 

LANL Decentralized 1 

Re2ionalized 1 1 

Re11ionalized 2 3 

Re2ionalized 4 3 

LLNL Decentralized 1 

Re2ionalized 1 1 

NTS Decentralized 1 
!1 0 . 1 1 

RePionalized ?. 1 

R on;nnq J;~o,l 3 9 

Regionalized 4 1 

ORR Decentralized 2 

Re2ionalized 1 2 

Re2ionalized 2 2 

Regionalized 4 2 

PGDP Decentralized 1 

Regionalized 1 1 

Pantex Decentralized 1 

Re2ionalized 1 1 

Regionalized 2 1 

RFETS Decentralized 2 

Regionalized 1 2 

SNL-NM Decentralized 1 

SRS Decentralized 1 

Re2ionalized 1 1 

Re2ionalized 2 1 

Regionalized 4 1 

I WVDP I Decentralized I 0 I 
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For both the I 00-year and 300-year scenarios, each of the evaluated alternatives is estimated to result in 

relatively high maximum probabilities of cancer fatality, cancer incidence, and genetic effects from 

radionuclide and direct radiation exposure. Chemical exposures are much lower, resulting in lower risks 

of cancer incidence or adverse noncancer health effects. 

Table 6 .4-15 presents the cancer fatality probabilities by site for each of the alternatives evaluated 100 

years and 300 years after the disposal facility has closed. The data in Table 6.4-15 are graphically 

presented in Figure 6.4-4. Under the Decentralized Alternative, cancer fatality probability values span a 

range of about four orders of magnitude. Cancer fatality probabilities generally are lower for the 300-year 

scenario by one to two orders of magnitude (i.e., 10-100 times) under all alternatives, which suggests that 

risks decrease as radionuclides decay. Strontium-90 (half-life 29 years) was the main radionuclide risk 

driver at 100 years, under each of the alternatives evaluated, whereas, thorium-232 (half-life IElO years) , 

nickel-63 (half-life 96 years), and americium-241 (half-life 432 years) were the main risk drivers at 300 

years . There is no general trend in intruder risk among the disposal alternatives evaluated. 

The estimated doses presented in Tables 6.4-15 exceed the DOE Order 5820.2A performance assessment 

objective limits for intruders of 100 mrem/year for continuous exposure at the Hanford Site and INEL 

under the Decentralized and Regionalized 2 Alternatives and 500 mrem/year for acute exposure at ORR 

for RH-LLMW. Similar to the discussion in Section 6.4 .1.6, site-specific considerations during design, 

construction, and operation would be expected to mitigate this exceedence. 

Table 6.4-14 LLMW Disposal: Summary Risks to Hypothetical Intruders at LLMW Sites 

Alternative 

Decentralized 

Re!!ionalized 2 

Centralized 

RH-LLMW 

Decentralized 

Re!!ionalized 2 

Centralized 
RH-LLMW 

T = Treatment. 
D = Disposal. 

T 

37 

7 

1 

4 

37 

7 

1 
4 

D Dose 
(rem) 

16 34 

6 33 

1 7 .1 

4 68 

16 0.7 

6 0.6 

1 0.2 
4 2.2 

Radionuclide 

Cancer Cancer Genetic 
Fatality Incidence Effects 

Probability Probability Probability 

100 Years After Disnosal Facilitv Closure 
2E-02 6E-02 3E-03 

2E-02 6E-02 3E-03 

4E-03 lE-02 7E-04 

3E-02 lE-01 7E-03 

300 Years After Disoosal Facilitv Closure 
4E-04 lE-03 7E-05 

3E-04 lE-03 6E-05 

7E-05 3E-04 2E-05 
lE-03 4E-03 2E-04 

3 Maximum of values for each site evaluated under the alternative . 
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Chemical 

Cancer Hazard 
Incidence Indexa 

Probability 

2E-13 lE-07 

2E-13 lE-07 

SE-14 lE-07 

lE-14 9E-09 

2E-13 lE-07 

2E-13 lE-07 

SE-14 lE-07 
lE-14 9E-09 
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Table 6.4-15 LLMW Disposal: Hypothetical Intruder Cancer Fatality Probabilities 
100 and 300 Years after Facility Closure 

Decentralized Alternative Regionalized Alternative 2 Centralized Alternative 

100 years 300 years 100 years 300 years 100 years 300 years 
Sites 

Cancer Radiation Cancer Radiation Cancer Radiation Cancer Radiation Cancer Radiatiom Cancer Radiation 
Fatality Dose Fatality Dose Fatality Dose Fatality Dose Fatality Dose Fatality Dose 

Probability (rem) Probability (rem) !Probability (rem) l>robability (rem) Probability (rem) Probability (rem) 

ANf _p• 1P-lld (l /;/; 1 F.-0.'i 0 ll?1 -- -- -- -- -- -- -- --
BNL 7E-06 0.015 3E-07 0 .0005 -- -- -- -- -- -- -- --
FEMP 7E-07 0.001 7E-07 0.0014 -- -- -- -- -- -- -- --
Hanford 9E-03 19 8E-05 0.15 9E-03 19 7E-05 0 .14 4E-03 7.1 7E-05 0 .15 

INEL 4E-03 7.5 lE-04 0.25 4E-03 7.9 lE-04 0 .26 -- -- -- --
·-

LANL 3E-05 0 .052 9E-07 0.0019 2E-05 0.046 7E-06 0 .014 -- -- -- --
LLNL 2E-04 0 .32 5E-06 0 .0093 -- -- -- -- -- -- -- --
NTS 2E-05 0 .049 2E-06 0 .0031 7E-08 0.0001 2E-08 0 .0003 -- -- -- --

ORR lE-03 2.6 4E-05 0 .085 lE-03 2.5 7E-05 0 .15 -- -- -- --
PGDP 6E-05 0 .13 6E-05 0 .13 -- -- -- -- -- -- -- --
Pantex 9E-06 0.019 9E-08 0 .0002 -- -- -- -- -- -- -- --
Ports 2E-04 0.48 3E-06 0 .006 -- -- -- -- -- -- -- --

RFETS 8E-06 0 .016 6E-06 0 .011 -- -- -- -- -- -- -- --
SNL-NM 6E-06 0.011 8E-08 0 .0002 -- -- -- -- -- -- -- --
.C::RC:: ?P- ll1 1 1 -, p_(l~ lllld" '>C.(11 1 1 ,,.,, n~ ll lld" -- -- -- --

" - -" = Action not applicable for alternative 
•ANL-E values are higher than expected, see footnote , Section 6 .1.2 . 

Note : Remote-Handled LLMW results (all alternatives) are shown in the table below: 

100 Years 300 Years 
Sites Cancer Fatality Cancer Fatality 

Probability 
Dose (rem) 

Probability 
Dose (rem) 

Hanford 3E-06 0 .006 2E-08 0 .00005 

INEL 6E-03 13 lE-04 0 .28 

ORR 3E-02 55 lE-03 1.9 

SRS 4E-05 0 .07 5E-07 0 .001 

Q 
$::) ... 
~ ..,, 
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6.4.2 TRANSPORTATION-RELATED IMPACTS 

Transporting LLMW for treatment and disposal may affect the health of the truck or rail crew and the 

public along the transportation route. These impacts are the result of radiation exposure during normal 

operations, accidents in which the waste containers are assumed to be opened, exposure to vehicle exhaust 

during transport, and physical injury from vehicle accidents. In the No Action Alternative, no wastes are 

shipped between sites. For all other alternatives, shipments were assumed to occur uniformly over a 10-

year period. 

The methods used to estimate transportation risk and the risks to various MEI along the transportation 

routes are described in Appendix E. Tables 6.4-16 and 6.4-17 present the total number of estimated 

fatalities associated with truck and rail transportation of LLMW, respectively . The total number of 

estimated fatalities resulting from radiation exposure and from nonradiological causes (i.e., vehicle 

exhaust-induced cancers and physical injury resulting from accidents) are less than one when LLMW is 

transported by rail (Table 6 .4-17). The , total number of radiological fatalities for truck transportation is 

also estimated to be less than one (Table 6.4- 16). However, the number of fatalities for truck 

transportation are estimated to be approximately one for Regionalized Alternative 3 and the Centralized 

Alternative as a result of physical injuries received during traffic accidents. 

The health impacts associated with exposure to the hazardous chemical components of LLMW that are 

released during transportation accidents are presented in Appendix E. 
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Table 6.4-16. LLMW Trock Transportation-Estimated Fatalities From Vehicular 
Accidents and Exposure to Radiation and Fuel Emissions 

Number Estimated Number of Estimated Number of 
of Sites Radiological Fatalities Nonradiological Fataliti~ 

Alternative Number Shipment Normal Normal Injury From 
Fuel 

T D of Miles Operations Operations 
Emission 

Traffic 
Shipments (in Millions) Population Crew Accidents 

No Action 3 - 0 0 0 0 0 0 

Decentralized 37 16 490 0.2 * * * * 
Regionalized 1 11 12 1820 0 .6 * * * * 
Regionalized 2 7 6 5560 3 * * * * 
Regionalized 3 7 1 10990 15 * * * 1 

Regionalized 4 4 6 4250 3 * * * * 
Centralized 1 1 7520 14 * * * 1 

T = Treatment; D= Disposal. 
• Greater than O but less than O .5 

Table 6.4-17. LLMW Rail Transportation-Estimated Fatalities From Rail Accidents 
and Exposure to Radiation and Fuel Emissions 

Number Estimated Number of Estimated Number of 
of Sites Radiological Fatalities Nonradiological Fatalities 

Alternative Shipment Normal Normal Injury From 
Number of Fuel 

T D 
Shipments 

Miles Operations Operations 
Emission 

Traffic 
(in Millions) Population Crew Accidents 

No Action 3 - 0 0 0 0 0 0 

Decentralized 37 16 360 0 .2 * * * * 
Regionalized 1 11 12 1030 0.5 * * * * 
Regionalized 2 7 6 2490 1.4 * * * * 
Regionalized 3 7 1 4540 6.8 * * * * 
Regionalized 4 4 6 2050 1.5 * * * * 
Centralized 1 1 3340 6.5 * * * * 

T = Treatment; D= Disposal. 
• Greater than O but less than O .5 
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6.4.3 FACILITY ACCIDENT IMPACTS 

Storage Facility Accidents 

Accidents and source terms for current storage were not analyzed because the results will not help to 

discriminate among alternatives. This results from the underlying assumption used in the WM PEIS 

analysis that all sites will accumulate or at least not reduce these inventories for roughly ten years at which 

time complex-wide treatment will begin. Thus all sites will achieve their maximum inventories (leading 

to maximum potential releases during a storage facility accident) independent of alternative. However, 

recent DOE safety analysis reports (SARs) and NEPA information provide guidance on the potential risk 

impacts applicable to LLMW and TRUW storage facility accidents. 

Information in these current SARs and DOE site EISs can be used as valid indicators of the predicted 

consequences for a range of waste storage facility accidents of varying frequency. A brief summary of 

some of the key accidents and assumptions used by the sites in preparing these analyses, and the related 

health effects results are shown in Appendix F. Examples of results applicable to LLMW storage facilities 

include accidents ranging from violent single drum breaches to large fires in centralized facilities. The 

recent SARs and EISs that are relevant focus on TRUW accidents more than LLMW due to TRUW's 

higher radioactivity. However, the accident scenarios, estimates of airborne material releases due to the 

accidents, and atmospheric dispersion and health effects calculations are analogous. As a result, LLMW 

storage facility accident results can be directly related to TRUW facility analyses. 

The most relevant recent analyses dealing with postulated accidents for LLMW and TRUW storage 

facilities were reviewed. Numerous accident scenarios were analyzed (e.g., fires, earthquakes, explosions, 

etc.). Predicted radiological doses to the MEI ranged from about 10 mrems per accident to about 3 rems 

for a severe TRUW facility accident (the effects of the latter accident exceeded those from all LLMW 

facility accidents). When multiplied by the risk conversion factor of 0.0005 latent cancer fatalities per 

person-rem (ICRP, 1990), the resultant estimated incremental cancer fatality risk to the MEI would range 

from about 5E-06 to 2E-03. The accident frequencies in the reviewed documents ranged from greater than 

1 E-02 per year for the lower consequence accidents to less than 1 E-06 per year for the high consequence 

accidents. Given these frequencies, the actual incremental cancer risk to the MEI would be predicted to 

be less than lE-07 per year. Although there is considerable variation in the assumptions used by the various 
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DOE sites in these recent studies to develop accident scenarios and predicted impacts, public risk from 

LLMW storage accidents should be very low. 

Treatment Facility Accidents 

Although there are many processes used for treating LLMW, to date, thermal treatment technologies have 

been most effective in destroying the combustible hazardous constituents contained in LLMW. Since 

significant incineration data are available, public interest is heightened, and results achieved through 

incineration are representative and bounding of other thermal treatment processes, this risk analysis focused 

on incineration. Like other LLMW treatment processes, incineration operations/accidents can result in 

airborne releases of radionuclides. Potential treatment facility accidents identified for all LLMW 

alternatives include: (1) incineration facility fires or explosions initiated from internal causes; (2) an 

earthquake or tornado that causes damage and possible fires in the facility; and (3) the crash of a large or 

small aircraft into the facility resulting in fire and possible explosion. All these accidents can involve 

release of the radioactive contents of the kiln, the stored ash byproduct of the incineration process, or the 

trapped contents of the filtration systems in the facility . The accident with the highest potential consequence 

at each site was evaluated. 

The radiological risk and chemical health effects calculations were based upon conservative assumptions. 

Table 6 .4- 18 summarizes the estimated doses and cancer fatalities resulting from radiation exposures 

associated with potential treatment facility accidents . This table contains cancer fatality estimates for 

accidents with the worst scenario consequences at each site and the estimated frequency of those accidents 

occurring in any one year. The doses indicated are a function of the severity of the accident and the size 

and distribution of the population affected. The indicated probabilities of an excess cancer are based on the 

assumption that the accident occurs. It is important to note that the fatalities included in this table result 

only from latent cancers associated with radiation exposure; this table does not include fatalities resulting 

from physical hazards directly associated with the accident. 
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Table 6.4-18. LLMW Facility Accidents-Radiation-Induced Cancer Fatalities 
from Worst Potential Treatment Facility Accidents 

Annual Offsite Offsite Population Offsite 
Accident MEI MEI Radiation Population 

Site Accident Type Frequency Radiation Cancer Dose Number 
Dose Fatality (person- of Cancer 
(rem) Probability rem) Fatalities 

No Action 
INEL Non-alpha Natural Phenomena vu 0.0004 2E-07 2 .. 
ORR Non-aloha Natural Phenomena vu 0.02 lE-05 400 .. 
SRS Nnn-alnh• Natu,.,.J Phenomena vu o 001 liE-07 40 .. 

Decentralized Alternative 

ANL-E8 Non-alpha Natural Phenomena vu 0.004 2E-06 120 .. 
BNL Non-alpha, Natural Phenomena vu 0.002 9E-07 20 .. 
FEMP Non-alpha Natural Phenomena vu 0.000008 4E-09 0.04 .. 
Hanford Non-aloha Natural Phenomena vu 0.01 6E-06 600 .. 
INEL Alpha Natural Phenomena vu 0 .0004 2E-07 4 .. 
LANL Aloha Natural Phenomena vu 0.0008 4E-07 2 .. 
LLNL Non-alpha Natural Phenomena vu 0.004 2E-06 20 .. 
ORR Non-alpha. Natural Phenomena vu 0.02 IE-05 400 .. 
Pantex Non-aloha Natural Phenomena vu 0.0001 6E-08 I .. 
PGDP Non-alpha. Natural Phenomena vu 0.02 9E-06 60 .. 
RFETS Aloha Natural Phenomena vu 0.0004 2E-07 12 .. 
SRS Non-alpha, Natural Phenomena vu 0.001 6E-07 40 .. 

Reeionalized Alternative 1 
INEL Aloha Natural Phenomena vu 0.0004 2E-07 4 .. 
LANL Aloha. Natural Phenomena vu 0.0008 4E-07 2 .. 
LLNL Non-aloha Natural Phenomena vu 0.004 2E-06 20 .. 
RFETS Alpha Natural Phenomena vu 0.0004 2E-07 12 .. 
SRS Non-aloha Natural Phenomena vu 0.01 5E-08 4 .. 

Re2ionalized Alternatives 2 & 3 
Hanford Non-aloha Natural Phenomena vu 0.01 6E-06 600 .. 
INEL Aloha Natural Phenomena vu 0.0004 2E-07 4 .. 
LANL Aloha. Natural Phenomena vu 0.0008 4E-07 2 .. 
rroo 11'.!nn_alnha 1'.!ahoral Ph~nnmena vu 0.04 ?P.-0~ 400 .. 
RFETS I A lnh• NAhir•I nL vu 0.000.i. ?P.07 12 .. 
SRS Non-aloha Natural Phenomena vu 0.001 6E-07 40 .. 

Resrionalized Alternative 4 
Hanford Non-aloha Natural Phenomena vu 0.01 6E-06 600 .. 
INEL Aloha Natural Phenomena vu 0.0004 2E-07 4 .. 
ORR Non-aloha Natural Phenomena vu 0.04 2E-05 400 .. 
SRS Non-aloha Natural Phenomena vu 0.001 6E-07 40 .. 

Centralized Alternative 

Hanford Non-alpha, Natural Phenomena vu 0.02 9E-06 800 • 

VU= Very Unlikely; probability of greater than IE-06 to IE-04. 
Note: Natural Phenomena refer to accidents initiated either by earthquake or by high wind or tornado, 
depending on the site and the associated recurrence frequencies. 
• = Greater than 0 but less than 0 .5 . 

• ANL-E values are higher than expected , see footnote Section 6.1.2. 
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Assuming that the accident occurs, none of the alternatives is estimated to result in a cancer fatality at any 

site to members of offsite populations or workers. Each of the alternatives poses a cancer fatality 
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probability of greater than one-in-one million for the offsite MEI. Under the No Action Alternative, the 

cancer fatality probability is estimated to be greater than one-in-one million for the indicated accident 

affecting the offsite MEI at ORR. Under Regionalized Alternatives 2, 3 and 4, an offsite MEI cancer 

fatality probability of greater than one-in-one million is estimated for accidents at the Hanford Site and 

ORR. Under the Decentralized Alternative, 5 sites (ANL-E, the Hanford Site, LLNL, ORR and PGDP) 

are estimated to have offsite MEI cancer fatality risks greater than one-in-one million . The Regionalized 

Alternative 1 is expected to have an offsite MEI cancer fatality probability of greater than one-in-one 

million for the assumed accident at LLNL. The Hanford Site and ORR have the highest offsite MEI cancer 

fatality risk under each of the alternatives, with the exception of the Regionalized Alternative 1. However, 

when the frequencies of the accidents are considered, none of the alternatives pose an offsite MEI cancer 

risk of greater than one-in-one million . 

Table 6 .4-19 summarizes the estimated cancer incidences and noncancer risks resulting from chemical 

exposures associated with potential treatment facility accidents. This table contains cancer incidence and 

noncancer risk estimates for a worst scenario at each site and the estimated annual accident frequency. As 

with the previous tables, only the cancer incidence and noncancer risks from chemical exposures are 

presented; fatalities resulting from physical hazards directly associated with the accident are not included. 

The overall risk from these potential chemical exposures, when the frequency of the assumed accidents is 

considered, is very small. 

None of the alternatives is estimated to result in cancer incidence equal to or greater than one within the 

offsite population as a result of chemical exposures. For the offsite MEI, cancer incidence probability is 

not estimated to exceed one-in-one million for any site. None of the alternatives is estimated to result in 

cancer incidence equal to or greater than one within the waste management worker population as a result 

of chemical exposure. Each of the alternatives has noncancer risks above acceptable levels for the most 

exposed waste management worker with IDLH (Immediately Dangerous to Life and Health) Index values 

equal to or greater than one for all sites. Accidents at ORR and Portsmouth also result in noncancer risks 

to the offsite MEI. 

It is also important to note that use of the latest safety analysis documentation ( described in the preceding 

section on storage facility accidents) would reduce all predicted impacts. In addition, the consequences and 

risks provided here assume no mitigation of the accident and take no credit for emergency response actions . 

The reduction in impacts due to these mitigation actions would be significant. 
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Table 6.4-19. LLMW Facility Accidents-Chemical-Re/,ated Health Risks 
from Worst Potential Treatment Facility Accidents 

Annual 
Accident 

Site Accident Type Frequency 

INEL Non-aloha, Facility Fire A 
ORR Non-aloha Facility Fire A 

SRS Non-aloha Facility Fire A 

ANL-Eb Non-aloha Facility Fire A 
BNL Non-aloha Facility Fire A 
FEMP Non-aloha Facility Fire A 

Hanford Non-alpha Facility Fire A 

INEL Aloha Facility Fire A 
LANL Alpha Facility Fire A 
LLNL Non-aloha Facility Fire A 
ORR Non-aloha Facilitv Fire A 
Pantex Non-aloha. Facility Fire A 
i:>r.n1> I 1'lnn_.Jnh• FAr,ilitv c;.~ A 

Ports Non-aloha Facility Fire A 
RFETS Aloha FacilitY Fire A 
SNL-NM Non-alpha. Facility Fire A 
SRS Non-aloha. Facility Fire A 

FEMP Non-aloha. Facility Fire A 
Hanford Non-aloha FacilitY Fire A 

INEL Aloha Facility Fire A 

LANL Aloha FacilitY Fire A 
LLNL Non-alpha, Facility Fire A 

ORR Non-aloha. Facility Fire A 
Pantex Non-alpha, Facility Fire A 
PGDP Non-aloha Facility Fire A 

Ports Non-alpha Facility Fire A 
RFETS Aloha Facility Fire A 

SRS Non-aloha Facility Fire A 

Hanford Non-aloha Facility Fire A 

INEL Aloha Facility Fire A 
LANL Aloha Facilitv Fire A 
ORR '1'lnn_olnho Forifov FirP A 

Ports Non-aloha Facilitv Fire A 
RFETS Aloha FacilitY Fire A 
SRS Non-alpha Facility Fire A 

Hanford Non-aloha Facilitv Fire A 

INEL Aloha Facility Fire A 

ORR Non-alpha Facility Fire A 

SRS Non-aloha FacilitY Fire A 

Uanf'nr,l I 1'lnn_.Jnl.a c.~;1;h, FirP A 

A = Anticipated; probability of greater than 1 in 100. 
+ = Greater than O but less than 0.5. 

Offsite Offsite MEI 
Population Probability of 
Number of Cancer 

Cancer Incidence 
Incidences 

No Action .. 2E-10 .. 5E-07 .. 5E-09 

Decentralized Alternative .. 2E-10 .. 6E-10 .. IE-08 .. 2E-09 .. SE-09 .. SE-09 .. 2E-08 .. 6E-07 .. 5E-10 .. ?F-0R 
.. SE-08 .. IE-08 .. IE-09 .. 5E-09 

Rei?ionalized Alternative 1 .. IE-08 .. 2E-09 .. SE-09 .. SE-09 .. 3E-08 .. 6E-07 .. 5E-10 .. 2E-08 .. SE-08 .. lE-08 .. 5E-09 

Re!!ionalized Alternatives 2 & 3 .. 3E-09 .. lE-08 .. SE-09 .. i;i:,_07 
.. 9E-08 .. IE-08 .. 5E-09 

Rei?ionalized Alternative 4 .. 3E-09 .. 2E-08 .. 7E-07 .. 5E-09 

Centralized Alternative .. 1F-08 

•1mmediately Dangerous to Life and Health 
b ANL-E values are higher than expected, see footnote Section 6.1.2. 

WM Workers Offsite MEI 
Number of Hazard 

Cancer Index 
Incidences 

.. 0 .004 .. 8 .. 0 .08 

.. 0.004 .. 0.01 .. 0 .2 .. 0,03 .. 0 .1 .. 0 .1 .. 0.4 .. 9 .. 0 .007 .. 01 

.. I .. 0 .2 .. 0 .02 .. 0 .09 

.. 0 .2 .. 0,03 .. 0 .1 .. 0 .1 .. 0.4 .. 9 .. 0 .007 .. 0 .3 .. 1 .. 0 .2 .. 0 .09 

.. 0 .04 .. 0 .2 .. 0 .1 

.. 9 

.. 2 .. 0 .2 .. 0.09 

.. 0 .04 .. 0.3 .. 0 .1 .. 0.09 

.. 0.4 
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3 

36 
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36 
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2 
14 

8 
6 
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36 

II 
2 

14 

8 

9 

46 

14 

68 
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6.5 Air Quality Impacts 

The management of ILMW does not affect the air quality at most sites. However, centralization of 
treatment at the Hanford site and disposal at NFS could cause adverse air quality impacts requiring 
special emission control measures for criteria air pollutants. Emissions at RFETS and ANL-E could 
result in adverse air quality impacts if the large amounts of mzste at these sites are treated or 
disposed of onsite. Emissions of hazardous air pollutants, including radionuclides, were estimated 
to be below the applicable standards at any site. 

As illustrated in Table 6.5- 1, DOE evaluated air quality impacts at each proposed LLMW treatment and 

disposal site based on estimated increases in emissions of the six criteria air pollutants, hazardous air 

pollutants (which include radionuclides), and toxic air pollutants. Pollutant emission estimates were made 

for the construction, and operations and maintenance (O&M) activities of LLMW facilities. 

Table 6.5-1. Air Quality Impacts Evaluated for LLMW Alternatives 

Period of Activities for Which Impacts Impacts 
Location of 

Impacts Assessed Impacts 
Analysis are Assessed Measure 

Assessment 

Criteria Air Pollutant Construction Estimated for construction equipment and Percent of Table 6.5-2 
Emissions worker vehicles standard 

Operations Estimated for incinerators, for fuel use by Percent of Table 6.5-3 
all other LLMW facilities , for worker standard 
vehicles, and for waste shipment vehicles 

Radionuclide Operations For all LLMW treatment and disposal Percent of Text 
Emissions facilities standard discussion 

only 

Haz.ardous and Toxic Operations For all LLMW treatment and disposal Percent of Text 
Air Pollutant facilities standard discussion 
Emissions only 

The Clean Air Act (42 USC 7401 et seq.) regulates emissions of air pollutants. In those areas where air 

pollution standards are not met (known as "nonattainment areas"), activities that introduce new sources of 

emissions from both "stationary" (e.g., treatment and storage facilities) and mobile (e.g., vehicles and 

construction equipment) sources are regulated under the "General Conformity Rule ." In this rule, EPA has 

established limits for each criteria air pollutant for nonattainment areas. An entity which seeks to engage 
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in an activity that will result in emissions equal to or greater than those limits in a nonattainment area must 

first obtain a permit. 

In "attainment areas" (where air pollution standards are met), only new sources of emissions from stationary 

sources are regulated. In these areas, regulations for the Prevention of Significant Deterioration (PSD) of 

ambient air quality apply. Allowable emission increases are known as PSD increments . A permit is required 

for a new stationary source that equals or exceeds the allowable increase. However , a permit is not required 

for criteria pollutant emissions from mobile sources. 

6.5.1 CRITERIA AIR POLLUTANT 

EMISSIONS FROM CONSTRUCTION 

Criteria air pollutants can be emitted from 

construction equipment and from vehicles that 

workers use to drive to the construction site. Both 

are considered to be "mobile sources." 

For purposes of analysis, DOE identified sites in 

nonattainment areas where construction activities 

under all the LLMW alternatives would result in 

emissions that would equal or exceed IO% of the 

allowable limit of a particular criteria air pollutant. 

Major Types of Air Pollutants 

Criteria Air Pollutants: carbon monoxide (CO), 
sulfur dioxide (SO,), nitrogen dioxide (NO,), 
lead (Pb) , ozone (03) , and paniculate matter 
less than or equal to JO micrometers in diameter 
(PMJ() 

Hazardous Air Pollutants: 189 hazardous 
substances (including radionuclides) whose 
emissions are regulated by the Clean Air Act 

Toxic Air Pollutants: Other toxic compounds 
regulated by EPA and state or local 
governments 

Table 6.5-2 lists those sites. DOE chose the IO% threshold to highlight those sites where criteria air 

pollutant emissions could result in adverse air quality impacts. 

As indicated in Table 6.5-2, six of the 16 major proposed LLMW sites are located in nonattainment areas 

and, as a result of LLMW construction activities, would have emissions that equal or exceed IO% of the 

allowable limit for a particular criteria air pollutant. All six sites would exceed the IO% threshold in the 

Decentralized Alternative. Under the Regionalized 2, Regionalized 4, and Centralized Alternatives, only 

RFETS would exceed the 10% threshold. 
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Table 6.5-2. Percent of Sites' Allowable Air Emissions Discharged During Constrnction
LLMW Sites Equaling or Exceeding 10% of Standard in Nonattainment Regions0 

Criteria Pollutants - Constructionb 
Number of Sites 

Alternative ANL-E BNL FEMP 

T D voe NO2 NO2 voe NO2 co 
. 

No Action 3 - 20 (13/7) 142 (131/11) 22 (20/2) 52 (29/23) 

Decentralized 37 16 30 (4/26) 79 (35/44) 14 (5/9) 11 (3/8) 22 (16/6) 39(7/32) 

Regionalized 1 11 12 16 (4/12) 30 (20/10) 79(7/72) 

Regionalized 2 7 6 

Regionalized 3 7 1 

Regionalized 4 4 6 

Centralized 1 1 

Number of Criteria Pollutants - Constructionb 

Alternative Sites RFETS 

T D co NO2 voe 
No Action 3 - 95 (31/64) 94 (81/13) 31 (16/15) 

Decentralized 37 16 169 (33/136) 114 (87/27) 50 (17/33) 

Regionalized 1 11 12 169 (33/136) 114 (87/27) 50 (17/33) 

Regionalized 2 7 6 107 (5/102) 32 (12/20) 27 (2/25) 

Regionalized 3 7 1 107 (5/102) 32 (12/20) 27 (2/25) 

Regionalized 4 4 6 48 (3/45) 16 (7/9) 12 (1/11) 

Centralized 1 1 48 (3/45) 16 (7/9) 12 (1/11) 

8 
Pollutants : CO=Carbon monoxide; SO2 =Sulfur dioxide; PM10 = Particulate matter less than or equal to 10 micrometers in diameter, 

!;lO2 =Nitrogen dioxide; VOC=Volatile organic compounds. 
Sites which exceed 10% of the limit specified by the General Conformity Rule; total % of limit (% equipment/ % worker vehicles). 

LLNL 

voe 
20 (15/5) 

11 (3/8) 

21 (4/17) 

NTS 

NO2 co 
81 (76/5) 

24 (18/6) 20 (12/8) 

33 (19/14) 23 (12/11) 

- 99 (7/92) 
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DOE estimates that emissions from construction activities at ANL-E and RFETS could exceed the allowable 

level; thus, those sites would need to obtain a Clean Air Act permit. In addition, construction activities at 

NTS would result in emissions at approximately 99 % of the allowable limit. 

6.5.2 CRITERIA AIR POLLUTANT EMISSIONS FROM OPERATION AND MAINTENANCE 

Criteria air pollutants are also emitted during operation and maintenance of LLMW facilities (stationary 

sources) and by vehicles that are driven by workers to the facility or used to transport waste (mobile 

sources). DOE evaluated air quality impacts for these pollutants at each site by comparing estimated 

increases in tons per year to the allowable emission limits (General Conformity Rules in nonattainment areas 

or PSD increments in attainment areas). 

Ten of the 16 major proposed LLMW sites would equal or exceed 10 % of applicable air pollutant emission 

standards (Table 6 .5-3). Of these, four sites are located in nonattainment areas; six sites are in attainment 

areas. As many as eight sites would have pollutant standards that equal or exceed 10 % of the levels under 

an alternative . Only the Hanford site is estimated to exceed the standard: particulates would be 

approximately 50 % above the standard in the Centralized Alternative primarily from thermal destruction 

emissions. 

The most stringent PSD requirements are for Class I areas (40 CFR 52 .21). Class I areas are regions of 

special concern because of the proximity of a national park, monument, seashore, wildlife refuge, or 

wilderness area. A proposed action may affect air quality in a PSD Class I area if it will emit more than the 

allowable PSD increment of a criteria air pollutant and will be located within 100 km (62 miles) of a PSD 

Class I area. Eight sites proposed for LLMW activities under the alternatives are located within 100 km of 

a PSD area: FEMP, INEL, LANL, LLNL, NTS, ORR, RFETS, and SNL-NM . None of these would have 

sufficient quantities of emissions to affect a PSD Class I area . 

Estimated concentrations resulting from criteria air pollutant emissions from facilities were also compared 

to the National Ambient Air Quality Standards (NAAQS) (40 CFR 50). No site was estimated to equal or 

exceed 10 % of the standards, except PM 10 and S02 at ORR, and S02 at Portsmouth. No site exceeded the 

NAAQS. 
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6.5.3 HAZARDOUS AND TOXIC AIR POLLUTANT EMISSIONS 

Thermal treatment of LLMW will result in emission of small quantities of hazardous and toxic air 

pollutants. Hazardous air pollutants, other than radionuclides, and toxic air pollutants were evaluated by 

comparing estimated ambient concentrations to EPA and State guidelines. Radionuclides from air emissions 

were evaluated by comparing the annual radiation dose to the MEI to the National Emissions Standard for 

Hazardous Air Pollutants (NESHAP)- IO millirems per year (mrem/yr) (40 CPR 61). 

Doses from airborne radionuclides were estimated not to equal or exceed IO% of the dose standard at any 

site. In addition, nonradiological hazardous or toxic air pollutant concentrations at the treatment sites were 

estimated to be below IO% of the applicable guidelines or standards. 
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Alternative 

No Action 

Decentralized 

Regionalized 1 

Regionalized 2 

Table 6.5-3. Percent of Sites' Allowable Air Emissions Discharged during Operations-LLMW 
Sites Equaling or Exceeding 10% of Standartf' 

Number of 
Sites 

FEMP HANFORD INEL LLNL 
T D vocb PM10 

C NO2c PM1oc NO2c SO/ PM1oc cod 

3 - 10 

37 16 16 (0/16) 12 22 15 13 14 (0/14) 

11 12 12 13 23 15 13 33 (0/33) 

7 6 14 25 14 

NTS 

cod 

Regionalized 3 7 1 14 25 14 90 (0/90) 

Regionalized 4 4 6 14 25 25 22 45 
.. 

1 1 ~,, 147 I l-"111 ·J.-1 11 ·1.-.t 

Number of Criteria Pollutants-Oneration and Maintenance 
Sites PSD or General Conformity 

Alternative 
ORR PORTS RFETS SRS 

T D 
NO2c PM10c NO2c PM1oc cod NO2b vocb NO2c PM1oc 

No Action 3 - 19 26 23 (1/22) 13 10 

Decentralized 37 16 33 50 13 81 (1/80) 25 (9/16) 20 (1/19) 10 

Regionalized 1 11 12 33 50 11 15 81 (1/80) 25 (9/16) 20 (1/19) 10 

Regionalized 2 7 6 33 50 13 25 53 (1/52) 17 (6/11) 13 (0/13) 10 

Regionalized 3 7 1 26 46 13 25 53 (1/52) 17 (6/11) 13 (0/13) 

Regionalized 4 4 6 51 77 24 (0/24) 10 

Centralized 1 1 24 (0/24) 

T = treatment. D = disposal. 
+ = ANL-E values are higher than expected , see footnote Section 6 .1.2. 
• Pollutants: CO=Carbon Monoxide; SO2 =Sulfur dioxide; PM 10 =Particulate matter equal to or less than 10 micrometers in diameter; NO2 =nitrogen dioxide; VOC=volatile organic 
compounds. 
b Nonattainment area for the pollutant ozone . NO2 and VOC are ozone precursor pollutants; total % (% stationary-source/ % mobile-source) . 
c Attainment area for this pollutant. PSD regulations applied; total % represents stationary source emissions only . 
d Nonattainment area fo r this pollutant. General Conformity regulations app lied; total % ( % stationary-source/% mobile-source) . 
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6.6 Water Resources Impacts 

Impacts to ¼later availability tend to decrease as the UMW management facilities are centralized. 
Major impacts to ¼!lter availability from increased water use at the sites are unlikely, although there 
is the potential for adverse impacts at UNL Site-300. Modeling indicates that groundwater 
concentration reduction measures may be needed to meet drinldng ¼later standards for radionuclides 
-when disposal occurs at FEMP, the Hanford site, ORR, SNL-NM, and SRS. Concentration reduction 
measures for radionuclides would not be needed when disposal occurs at NTS, even under the 
Regionalized 3 (one disposal site) Alternative. 

As illustrated in Table 6 .6-1, DOE analyzed the impacts on water resources of treatment and disposal 

activities. DOE evaluated the effects on water availability from building and operating treatment, storage 

and disposal facilities. DOE examined the effects of migration of radionuclides and chemicals from disposal 

facilities on groundwater quality. 

Table 6.6-1. Water Resources Impacts Evaluated for LLMW Alternatives 

Impacts Period of Activities for Which 
Location of 

Impacts Measure Impacts 
Assessed Analysis Impacts are Assessed 

Assessment 

Water Construction Estimated for water used: Percent increase in current Table 6.6-2 
Availability • by personnel water use 

• for concrete Percent decrease in stream Text discussion 
• for dust suppression flow only 

Operations Estimated for water used: Percent increase in current Table 6.6-2 
• by personnel water use 
• by treatment and disposal Percent decrease in stream Text discussion 

processes flow only 

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

Groundwater Post-Closure Disposal of LLMW Percent of drinking water Table 6.6-3 
Quality quality standard 

In addition, the following impacts were examined for all waste types collectively, and are discussed in 

Chapter 5, Section 5. 4. 3: 
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• Impacts on surface water caused by floodplain encroachment 

• 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 discharges 

• Impacts on existing areas of groundwater contamination from groundwater withdrawal 

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

accidents. 

6.6.1 WATER AVAILABILITY 

Impacts on surface water and groundwater availability were assessed by comparing current water use rates 

from municipal, surface water, or groundwater sources to projected requirements for construction or 

operation of LLMW facilities. In addition, impacts on surface water were further assessed by examining 

the effect of potential withdrawals from and discharges to the major offsite stream at a given site. 

Table 6.6- 2 identifies sites where projected water usage under any alternative would increase by more than 

1 % . This 1 % threshold is based on the assumption that lesser changes are not likely to have _significant 

impacts. 
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Table 6.6-2. Maximum Percent of Cu"ent Water Use for Construction or Operotions-LLMW 
Sites Predicted to Exceed 1 %0 

Number 

Alternative of Sites ANL-Eb FEMP INEL LANL LLNL NTS RFETS SRS WVDP 

T D 

No Action 3 - 4.7 4.4 1.3 1.7 81 29 4.7 

Decentralized 37 16 1.8 4.4 1.9 20 1.1 35 2 .2 2.8 

Regionalized 1 11 12 5.9 1.9 22 1.1 35 2 .2 

Regionalized 2 7 6 1.5 9 .5 2.2 

Regionalized 3 7 1 1.5 1.2 9 .5 

Regionalized 4 4 6 1.5 4.5 2 .2 

Centralized 1 1 1.5 4 .5 

[=treatment. D= disposal. 
Blank cells are less than or equal to I %. Water sources assumed as follows: Groundwater for ANL-E, FEMP, INEL, LANL. LLNL, NTS and 

SRS; and Municipal water for RFETS. 
"ANL-E values are higher than expected, see footnote •Section 6.1.2. 

Nine of the 16 major sites are predicted to exceed the 1 % threshold . Most exceedences shown are due 

largely to water used during the 2-3 year period for construction of treatment facilities ; however, under the 

No Action Alternative, large quantities of water for concrete would be needed to build storage facilities, 

except at NTS. Although projected water requirements exceed current water use by 1 % or more at ANL-E, 

FEMP, INEL, LANL, NTS, SRS, and WVDP, these seven sites are not likely to experience adverse impacts 

because of sufficient capacities and the relatively small amount of additional water needed (DOE, 1995a). 

Adverse impacts could be experienced at two sites, LLNL and RFETS, which is discussed further below. 

Water use at LLNL would exceed 1 % of current use for all alternatives and approach 81 % under the No 

Action Alternative. This is based on the conservative assumption that water at Site 300, the assumed location 

for proposed WM facilities at LLNL, would be supplied by groundwater. However, most of the water would 

probably be supplied by a new municipal hook-up for Site 300, or the Livermore Valley municipal system 

that serves LLNL. If the water were supplied by the new 500,000 gallons per day municipal hook-up at Site-

300, the maximum water use would be 14% of the capacity of the system. If the water were supplied by the 

municipal system in Livermore Valley, it would be less than 10% of the current water use rate of 717,000 

gallons per day. If water for LLNL is supplied by an offsite municipal system, onsite water resources would 

not be affected. Therefore, adverse impacts to onsite water resources, though possible, are unlikely. Impacts 

on the source of the municipal supply are not within the scope of this PEIS. 
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Water use at RFETS would exceed 1 % of current use for all alternatives. RFETS does not withdraw water 

from any onsite surface water or groundwater body. Instead, water is supplied by the Denver Water Board 

from the South Boulder Creek and Ralston Reservoir via the South Boulder Diversion Canal. Under the 

Decentralized and Regionalized 1 Alternatives, construction of treatment and disposal facilities would 

require an additional 9.4% of the 1,000,000 gallon-per-day capacity of the water supply distribution system. 

The increases in water use results from adding large, new alpha LLMW treatment and disposal facilities. 

However, because water for RFETS is supplied by an offsite municipal system, onsite water resources 

would not be affected. Impacts on the source of the municipal supply are not within the scope of this PEIS. 

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

(Hanford, ORR, PGDP, 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 (ANL-E, BNL, FEMP, ORR, Paducah, Portsmouth, RFETS, SRS, and 

WVDP) , effluent 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 that would not affect surface water levels . 

6.6.2 WATER QUALITY 

DOE evaluated the impacts to groundwater quality caused by the migration of radionuclides and chemicals 

that leach from disposal facilities over time. DOE calculated concentrations of radionuclides and hazardous 

components at a hypothetical well located 300 meters from the center of the disposal facility , and compared 

these to DOE or EPA drinking water standards. For radionuclides, the allowable drinking water 

concentrations equate to a 4 mrem per year effective dose equivalent . 

The drinking water standards are used as comparison criteria for groundwater quality. Although they are 

not enforceable standards, they are often used as goals for contaminated site cleanup actions under the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) (42 USC 9601 et 

seq. ) DOE and EPA established these criteria to protect human heath, therefore groundwater concentrations 

of radionuclides and chemicals at or below these levels are considered to be acceptable. 
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Concentrations in the groundwater that equal or exceed 25 % of the drinking water standard are presented. 

This value was chosen because of the uncertainty of the analysis (as described in Appendix D), and since 

the 4 mrem per year standard is a total dose limit for all radionuclides. 

Radionuclides 

Table 6.6-3 and Table 6.6-4 identify sites where CH- and RH-LLMW would be disposed and where, under 

any alternative, the calculated value for any pollutant would exceed 25 % of the allowable concentrations 

reflected in the drinking water standards for radionuclides. 

Disposal of CH-LLMW at FEMP, Hanford, ORR, SNL-NM, and SRS is predicted to cause 25 % of drinking 

water standards for radionuclides to be exceeded in the groundwater. Only FEMP is located above an EPA

designated sole-source aquifer. Twenty-five percent of standards would not be exceeded when CH-LLMW 

is disposed at ANL-E, INEL, LANL, LLNL, NTS, the Pantex Plant, Paducah, Portsmouth , or RFETS . A 

maximum of five sites would exceed 25 % of drinking water standards under the Decentralized Alternative. 

Only under the Regionalized 3 Alternative (disposal of all CH-LLMW at NTS) are 25 % of drinking water 

standards not exceeded. 

Radionuclides that would exceed 25 % of the drinking water standards are plutonium-239, plutonium-240, 

technetium-99, uranium-234 and uranium-238. These are all long half-life radionuclides, with the minimum 

half-life being 6,537 years for plutonium-240. Shorter half-life radionuclides (e.g ., cesium-137, strontium-

90) tend to decay to acceptable levels before reaching the 300-meter well . 

For radionuclides with long half-lives, disposal inventory, infiltration rate, depth to groundwater, and the 

character of the media through which the water flows, are some of the primary factors that determine the 

concentration in the groundwater. The infiltration rate is related to rainfall, such that sites in arid regions 

generally perform better than sites in humid regions because of their smaller infiltration rate. Sites with a 

large depth to groundwater are generally better due to longer travel times. Sites located over areas with 

large percentages of materials that retard the movement of radionuclides (e .g., clays and organic materials) 

generally perform better than sites located over areas devoid of these materials. 
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Table 6.6-3. Percent of Drinking Water Starulards for Radionuclides in Grourulwater from 
Disposal of CH LLMW 

Sites Exceeding 25% of Starulard a 

Number 
FEMP Hanford ORR 

SNL-
SRS 

Alternative of Sites NM 

T D U-238 Tc-99 U-234 U-238 Pu-239 Pu-240 Tc-99 Pu-240 U-238 

No Action 3 - -- -- -- -- -- -- -- -- --
Decentralized 37 16 100• 100 • 50 30 40 100 • JOO• 

Regionalized 1 II 12 JOO• 100 • 40 30 -- 100 • 

Regionalized 2 7 6 -- 100 • 40 30 100 • -- 100 • 

Regionalized 3 7 1 -- -- -- -- -- -- -- -- --
Regionalized 4 4 6 -- 100 • 50 30 100 "' -- 100 • 

Centralized I I -- 40 40 100"' -- -- -- -- --

T = treatment. D=disposal. · 
a Only radionuclides equal to or above 25 % of drinking water standards are li sted . Blanks indicate concentrations less than 25 % of standards. 
See Appendix C for a li st of the drinking water standards. 
" --" Indicates that there is no disposal at this site under this alternative . 
• = WM PEIS modeling indicates that a reduction in the estimated concentration in the groundwater would be necessary to meet drinking water 
standards. See Volume n tables for the value of the exceedance. 

Table 6. 6-4. Percent of Drinking Water Starulards for Radionuclides in Groundwater from 
Dispusal of RH LLMW 

Sites Exceeding 25% of Starulard a 

Number of 
ORR 

Alternative Sites 

T Db NP-237 Pu-239 Pu-240 Tc-99 U-238 

No Action 3 - -- -- -- -- --

Decentralized 37 16 30 100 * 100 * 100 * 100 * 

Regionalized 1 11 12 30 100 * 100 * 100 * 100 * 

Regionalized 2 7 6 30 100 * 100 * 100 * 100 * 

Regionalized 3 7 1 30 100 * 100 * 100 * 100 * 

Regionalized 4 4 6 30 100 * 100 * 100 * 100 * 

Centralized 1 1 30 100 * 100 * 100 * 100 * 

T = treatment. D=disposal. 
a Only radionuclides equal to or above 25 % of drinking water standards are listed. See Appendix C for a list of the drinking water standards. 
0 Number of disposal sites includes those disposing CH-LLMW; disposal of RH-LLMW occurs at four sites (the Hanford site, INEL, ORR and 
SRS) for all alternatives (except No Action, for which there is no disposal). 
" --" Indicates that there is no disposal at this site under this alternative. 
• = WM PEIS modeling indicates that a reduction in the estimated concentration in the groundwater would be necessary to meet drinking water 
standards. See Volume U tables for the value of the exceedance . 
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For CH-LLMW, uranium-238 is the most problematic radionuclide, exceeding 100% of the standard at 

three sites (FEMP, the Hanford site, and SRS). In all of these cases, concentrations in the groundwater 

would have to be reduced to meet drinking water standards. J'echnetium-99 (ORR) and plutonium-240 

(SNL-NM) would also have to be reduced to meet drinking water standards. 

Disposal of RH-LLMW at ORR is predicted to cause 25 % of the drinking water standards to be exceeded 

for neptunium-237, plutonium-239, plutonium-240, technetium-99 and uranium-238. Drinking water 

standards would be exceeded for all alternatives except No Action, when all LLMW would be stored. 

Concentrations of plutonium-239, plutonium-240, and technetium-99 would have to be reduced to meet 

drinking water standards. Disposal of RH-LLMW at Hanford, INEL, or SRS would not exceed 25 % of 

standards. 

Measures that could be used to reduce the estimated concentration of radionuclides in the groundwater 

include: 

• Performing a more rigorous radionuclide transport analysis 

• Modifying the engineering design of the disposal facility (e.g., addition of a clay liner to increase 

adsorption or a concrete cap to reduce infiltration) 

• Modifying the form of the waste to be disposed to reduce the release rate (e.g., changing to a vitrified 

waste form) 

• Changing the specific location of the disposal facility so it is sited over an area with more favorable 

hydrologic conditions 

• Imposing waste acceptance criteria (i.e., restricting the amount of the radionuclide allowed in the 

disposal facility) 

The performance of disposal facilities at a specific site would be evaluated in greater detail in DOE's 

Performance Assessment process under DOE Order 5820.2A (DOE, 1988). This process would help to 

ensure that all regulatory requirements ;are met and significant contamination of groundwater would not 

occur. 
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Hazardous Constituents 

The concentrations of hazardous constituents 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 

(Figure 6.2-1), some wastes containing solvents were assumed to bypass the thermal treatment processes . 

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 problems when 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 result from wastes treated to 

EPA standards, the results are still useful in showing the relative suitability of the sites . Even with the 

conservative assumptions used in the WM PEIS, drinking water standards were not exceeded at some sites. 

This may indicate that these sites are better for LLMW disposal than other sites. 

As shown in Table 6.6-5, the WM PEIS analysis indicates that disposal of CH-LLMW at ANL-E, BNL, 

FEMP, the Hanford site, LANL, NTS, ORR, Portsmouth, RFETS, and SRS would cause 25 % of drinking 

water standards for hazardous constituents to be exceeded in the groundwater. A maximum of 12 sites would 

exceed 25 % of drinking water standards under the Decentralized Alternative. Disposal of CH-LLMW at 

INEL, LLNL, the Pantex Plant, Paducah, and SNL-NM would not exceed 25 % of drinking water standards 

for hazardous constituents . 

Hazardous constituents that exceed 25 % of drinking water standards in the WM PEIS analysis include 

arsenic, benzene, carbon tetrachloride, chromium, 1,2-dichloroethane, methylene chloride, selenium, and 

silver. Only arsenic would not require reduction of concentrations to meet standards. Of these constituents, 

the solvents appear to be the most problematic, with benzene requiring reductions at nine sites, and 1,2-

dichloroethane and methylene chloride r_equiring reductions at eight sites. 

Measures that could be used to reduce the concentration of hazardous constituents in the groundwater 

include those described for radionuclides. In addition, more rigorous treatment could be used to provide 

a greater removal/destruction efficiency than that assumed in the WM PEIS analysis. 

Disposal of CH-LLMW at SRS is predicted to cause 30 % of the drinking water standard for methylene 

chloride to be exceeded in the groundwater. Disposal of CH-LLMW at the Hanford site, INEL, and ORR 
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would not exceed 25 % of drinking water standards. Reductions of groundwater concentrations of hazardous 

constituents would not be required for disposal of RH-LLMW. 

Table 6. 6-5. Percent of Drinking Water Standards for Hazardous Constituents in 
Groundwater from Disposal of CH LLMW 

Sites Exceeding 25% of Standard a 

# of ANL-Eb BNL FEMP 
Alternative Sites 

T D B CT DCA MC Se B DCA MC Se B CT Cr DCA MC Se 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Decentralized 37 16 100• 100• 100• 100• 60 100• 70 70 30 100• 90 90 70 80 40 

Regionalized 
11 12 - - - - - - - - - - - - - - - - - - 100• 90 90 70 80 40 

I 

Regionalized 
7 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 

Regionalized 
7 I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3 

Regionalized 4 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
4 

Centralized I 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

# of 
Hanford INEL LANL NTS 

Alternative Sites 

T D 8 CT DCA MC Ag CT DCA MC DCA MC 8 DCA 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - -

Decentralized 37 16 100• 100• JOO• 100• 100• 80 40 JOO 100• 100• 40 100• 

Regionalized I JI 12 100• 100• 100• 100• 100• 80 40 100 100• 100• 40 100• 

Regionalized 2 7 6 100• 100• 100• 100• JOO• 80 40 100 100• 100• - - - -

Regionalized 3 7 1 - - - - - - - - - - - - - - - - - - - - JOO* 100• 

Regionalized 4 4 6 100• 100• 100• JOO• 100• 40 50 - - - - - - - -

Centralized 1 1 100• JOO• 100• 100• 100• - - - - - - - - - - - - - -

Number of 
ORR Pantex PORTS 

Alternative Sites 
T D 8 DCA MC MC As 8 CT DCA MC 

No Action 3 - - - - - - - - - - - - - - - - - - -

Decentralized 37 16 100• 100• 100• 30 100• 90 100• JOO• 

Regionalized I 11 12 100• 100• 100• 30 30 100• 100 100• JOO• 

Regionalized 2 7 6 100• 100• 100• - - - - - - - - - - - -
Regionalized 3 7 I - - - - - - - - - - - - - - - - - -

Regionalized 4 4 6 100• 100• 100• - - - - - - - - - - - -

Centralized 1 1 - - - - - - - - - - - - - - - - - -
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100 
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Table 6. 6-5. Percent of Drinking Water Standards for Hazardous Constituents in 
Groundwater from Disposal of CH LLMW 

Sites Exceeding 25% of Standard a -Continued 

# of RFETS SRS 
Alternative Sites 

T D As B CT DCA MC Se As B Cr CT DCA MC Se 

No Action 3 - - - - - - - - - - - - - - - - - - - - - - - - - - -

Decentralized 37 16 30 100• 100• 100• 100• 100 30 100• 100• 100• 100• 100• 100• 

Regionalized I 11 12 30 100• 100• 100• 100• 100 30 100• 100• 100• 100• 100• 100• 

Regionalized 2 7 6 - - - - - - - - - - - - 30 100• 100• 100• 100• 100• 100• 

Regionalized 3 7 I - - - - - - - - - - - - - - - - - - - - - - - - - -

Regionalized 4 4 6 - - - - - - - - - - - - 30 100+ 100+ 100+ 100+ 100+ 100+ 

Centralized I I - - - - - - - - - - - - - - - - - - - - - - - - - -

Ag 

- -

100 

100 

100 

- -

100 

- -

T=treatrnent. D=disposal. 
8 

Only hazardous constituents equal to or above 25 % of drinking water standards are listed . Blanks indicate concentrations less than 25 % of the 
standards. As = arsenic. Ag = silver. B = benzene. Cr = chromium. CT = carbon tetrachloride. DCA = 1,2-dichloroethane. MC = methylene 
chloride. Se = selenium. 
•ANL-E values are higher than expected ; see footnote Section 6.1 .2. 
"--" Indicates that there is no disposal at this site unde~ this alternative . 
• = WM PEIS modeling indicates that a reduction in the estimated concentration in the groundwater would be necessary to meet drinking water 
standards. See Volume II tables for the value of the exceedance. 
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6.7 Ecological Resources Impacts 

Loss of limited acreages of habitat at some sites during construction of UMW facilities would not 
significantly affect populations of nonsensitive plant and animal species because these species habitats 
are ¾'ell established regionally. DOE should be able to locate new UMW facilities to avoid impacts 
to· nearby ¾'etlands and other sensitive habitats because construction site acreages are small compared 
to the total acreage at each site suitable for waste operations. A screening level risk assessment of 
facility airborne emissions indicated that terrestrial wildlife species are not likely to be affected. 
Transponation accidents leading to spills of UMW into aquatic environments would have serious 
shon and long term consequences; however, the probability of such accidents is low but would 
increase with increased m.zste shipping. 

As illustrated by Table 6.7- 1, DOE analyzed the effects of construction site clearing to build LLMW 

treatment and disposal facilities, and the operation of treatment facilities on ecological resources at 

representative sites. DOE also considered the effects of accidental spills of LLMW in transportation 

extrapolating the results from an assessment conducted for LLW. 

Table 6. 7-1. Ecological Resources Impacts Analyzed for LLMW Alternatives 

Ecological Affected Ecological 
Analysis Method 

Presentation 
Impact Analyzed Resource of Results 

Non-sensitive Terrestrial plants and Comparison of habitat loss at LLMW Text discussion 
Habitat Effects animals construction sites to general habitat range only 

Terrestrial Species Terrestrial animal species Comparison of estimated radiation dose of Text discussion 
Exposures representative species with toxicity standard only 

Sensitive Habitat Nearby wetlands and Likelihood of impacts to nearby sensitive Text discussion 
Effects other sensitive habitats habitats based by comparing construction only 

acreage to available acreage of nonsensitive 
habitats 

Sensitive Species Federally and State- listed Numbers of Federally and State-listed species Table 6.7- 2 
Concerns endangered and displayed by site/alternative where LLMW 

threatened species actions may affect 

Effects of Aquatic species in Results of scenario-based modeling analysis of Text discussion 
Transportation streams crossing accidental spill effects on fish in various size only 
Accidents transportation corridors streams 

Although DOE intends to select sites for waste management activities, the agency will not select the specific 

location for a waste management facility at a site . Specific locations will be selected on the basis of 
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subsequent site-wide or project-level NEPA documents. Potential impacts to sensitive species or habitats 

at particular locations within a site wfll be analyzed in subsequent site-wide or project-level NEPA 

documents. 

6.7.1 GENERAL IMPACTS OF SITE CLEARING 

None of the alternatives would require extensive site clearing for construction of LLMW facilities. No more 

than 55 acres would be disturbed at any site, for any alternative. These acreage requirements are small 

compared to the available habitat for nonsensitive species represented at the sites . Although site clearing 

would destroy individual plants and would kill or displace individual animals (particularly small mammals 

and song birds with limited home ranges), no significant effects to populations of these species are expected 

from implementation of any proposed LLMW alternatives because nonsensitive species habitats are well 

established regionally. 

6.7.2 SITE CLEARING EFFECTS ON SENSITIVE HABITATS 

For those sites that contain sensitive habitats, the degree to which these habitats may be affected by noise 

or vibration disturbance, human presence, vehicle or equipment emissions, runoff, or encroachment by 

nearby LLMW construction activities depends on DOE's ability to avoid siting near those habitats. A 

measure of this ability is the percentage of available land required for facility construction under any 

LLMW alternative would require at a site . Available acreage was estimated from site development plans 

either using land designated for waste operations or subtracting the acreage of existing structures and 

sensitive habitats, such as wetlands and wildlife management areas, from the total site acreage. The analysis 

showed that the percentage of available acreage required for 'the LLMW facilities ranged from 0.001 % at 

NTS under the Decentralized, Regionalized 1, and Centralized Alternatives to 4.4% at FEMP under the 

Regionalized 1 Alternative. Considering these small fractions of land required for LLMW facilities, DOE 

would have a great degree of flexibility in its siting and can employ a range of mitigative measures, so that 

site clearing to implement any of the LLMW alternatives would not affect adjacent sensitive habitats. 

Aquatic resources may be indirectly affected through increased runoff of water and soil to surface waters 

from construction sites. However, proper construction practices would minimize these effects. Direct 

discharges to surface waters from the routine operation of treatment facilities would comply with applicable 

6-83 



Chapter 6 Low-Level Mixed Waste 

regulations and would be limited by the use of accepted engineering techniques . Therefore, the impacts to 

aquatic organisms are expected to be minimal . 

6. 7 .3 EFFECTS OF LLMW TR.EA TMENT FACILITY EMISSIONS 

DOE used atmospheric emissions and deposition modeling to estimate the toxicity to terrestrial animals from 

airborne emissions of radionuclides and hazardous chemicals from treatment facilities. This analysis used 

the same atmospheric emissions estimates as the human health risk assessment and provided estimates of 

radionuclides and hazardous chemicals deposited on surface soils . 

For this analysis, DOE examined those sites with the highest anticipated emissions. Six radionuclides were 

evaluated: tritium, Ni-63 , Cs-137, Pu-241 , Th-234, and U-238. Potential toxicity to terrestrial wildlife was 

analyzed for selected sites for these radionuclides which comprise 80% of the total volume of all 

radionuclides expected to be emitted. The concentrations of these radionuclides were used in calculating 

Hazard Indexes for each selected site/alternative combination as composite ratios between the estimated 

species exposures to each of the contaminants and known , contaminant-specific toxic levels. An Hazard 

Index greater than one would indicate a potential for the combined exposures to adversely affect the health 

of terrestrial species. Nine hazardous chemicals were evaluated- arsenic, barium, cadmium, chromium VI , 

cyanide, lead, mercury, selenium, and silver. The resulting maximum estimated hazard index values for the 

radionuclides and for the ·chemicals were less than 0.01. Therefore, no impacts to terrestrial animal 

populations are expected from LLMW facility airborne emissions. 

6.7.4 CONSIDERATION OF SENSITIVE SPECIES 

For comparison of the LLMW management program's potential to affect sensitive species, Table 6 .7- 2 lists 

the numbers of Federally- and State-listed endangered and threatened species at each LLMW site under each 

alternative. Site-specific analysis would be required for an assessment of sensitive species impacts. That 

analysis would take into account specific locations for the LLMW facilities in relation to the location of 

sensitive habitats and sensitive species at each site, including species listed by the U.S. Fish and Wildlife 

Service as endangered or threatened . 
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6.7.5 EFFECTS OF LLMW TRANSPORTATION ACCIDENTS 

DOE believes that the radiologic effects on aquatic resources from transportation accidents involving 

LLMW would be similar to those estimated for LL W. (See Chapter 7, Section 7. 7 .5) However, because 

LLMW also contains hazardous chemical components, transportation accidents could result in greater 

adverse effects to aquatic resources depending upon the specific chemical constituents contained in the 

waste . The number of expected accidents is related to the total number of miles traveled during LLMW 

shipment. Thus, as fewer shipments of LLMW occur, as in the Decentralized Alternative, the number of 

accidents is expected to decrease. The greatest potential for such accidents is under the Centralized 

Alternative. The toxic effects on acquatic resources from hazardous constituents in LLMW may be severe 

immediately following a spill, depending upon the chemicals involved, but are unlikely to have long-term 

effects due to emergency spill response efforts. 
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Table 6. 7-2. Numbers of Federally-listed and State-listed Endangered and Threatened Species 

at the LLMW Sites by Alternative (Federal/State) 

Number 

Alternative or Sites ANL-E BNL FEMP Hanford INEL LANL LLNL NTS ORR PGDP Pantex PORTS RFETS 

T D 

No Action 3 - 1/0 0/1 1/1 3/11 2/2 2/1 3/4 2/1 1/11 9/12 5/7 1/9 8/6 

Decentralized 37 16 1/0 011 1/1 3/11 2/2 2/1 3/4 2/1 1/11 9/12 5/7 1/9 8/6 

Regionalized l 11 12 -- -- 1/1 3/11 2/2 2/1 3/4 2/1 1/11 9/12 5/7 1/9 8/6 

Regionalized 2 7 6 - - -- 3/11 2/2 2/1 -- 2/1 1/11 - - 1/9 8/6 

Regionalized 3 7 1 -- -- -- 3/11 2/2 2/1 -- 2/1 1/11 -- -- 1/9 8/6 

Regionalized 4 4 6 -- -- -- 3/11 2/2 2/1 -- 2/1 1/11 -- - -- -

Centralized 1 1 -- -- -- 3/11 -- -- -- -- -- -- -- -- --

T = treatment. D= disposal. 
" -- " Indicates no major actions are proposed for the site under the alternative . 

SNL-NM SRS WVDP 

1/8 9/8 1/8 

1/8 9/8 1/8 

- 9/8 -

- 9/8 --

-- 9/8 --

- 9/8 -

- -- --
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6.8 Economic Impacts 

Nationwide, the largest economic effects resulting from ILMW management would be for the 
Decentralized Alternative and generally decrease as the alternatives become more centralized. The 
greatest benefit at any site occurs when ILMW is treated, stored and disposed of at that site. The 
greatest percentage increases in the number of jobs would occur at the Hanford site and INEL. The 
national economy -would not be affected by total project expenditures for the construction, operation, 
or transponation to ILMW facilities under any alternative (DOE, 1995a). 

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

(Table 6 . 8-1). Local economic effects were based on direct expenditures at each site for construction, 

operation and maintenance, and decontamination of treatment and disposal facilities. The socioeconomic 

region-of-influence (ROI), where local effects were evaluated, 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 for the ROI counties. Local 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. 

Table 6.8-1. Economic Impacts Analyzed for LLMW Alternatives 

Economic Impact Affected Aspect of the 
Analysis Method 

Presentation 
Analyzed Economy of Results 

Increased Regional Regional Employment for Proposed site expenditures for LLMW Text discussion 
Employment Direct, Indirect, and Induced management multiplied by regional only 

Jobs employment multiplier at each LLMW 
site 

Increased Regional Regional Personal Income Proposed site expenditures for LLMW Text discussion 
Incomes management multiplied by regional only 

income multiplier at each site 

National Economic National Employment and Proposed site expenditures at all Text discussion 
Effects Personal Income LLMW sites and total transportation only 

expenditures multiplied by national 
employment and income multipliers 

Local economic effects were estimated on an annual basis. The impacts resulting from the construction and 

operation phase expenditures were combined to estimate total project effects at each site. For all 

alternatives, except No Action, the construction phase at any site was assumed to take 4 years; the 
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operations phase was assumed to take 15 years (a 10-year operations and maintenance period and a 5-year 

decontamination period). Under the No Action Alternative, in place of distinct construction and operational 

phases, all costs were assumed to occur in a 20-year work off of all existing waste (plus 5 years for 

decontamination and decommissioning). Five years were added to the operations phase to account for the 

continued effects on employment and income after each project phase ended. Job and personal income 

increases are shown for each site in the Volume II site tables. 

Across the LLMW alternatives, only the Hanford site, INEL, and Portsmouth regions would experience 

greater than a 1 % change in the number of new direct, indirect, and induced jobs as a result of expenditures 

to implement the alternatives. The Hanford region would experience an increase in the number of direct, 

indirect, and induced jobs of 1. 7 % under the Centralized Alternative. Regionalized Alternative 4 would 

result in the greatest increase in the number of regional jobs at INEL which is 2 % . In the Decentralized and 

Regionalized 1, 2 and 3 Alternatives, the INEL region would experience a change ranging from 1.4 % to 

1.6 % in the number of jobs in its ROI. The Portsmouth region would experience an increase in the number 

of new jobs of about 1 % in the Decentralized Alternative and Regionalized Alternatives 1, 2 and 3. No ROis 

would experience a 1 % or greater increase in personal income under any of the alternatives . 

The sum of the new direct, indirect, and induced jobs from the combined weighted construction and O&M 

activities across site ROis for all the alternatives ranges from approximately 3,870 (under the No Action 

Alternative) to 11 ,450 (under the Decentralized Alternative). 

In addition to analyzing the impacts on the regional economy, a comparison of these impacts was made on 

the national economy. None of the LLMW alternatives would substantially affect the national economy. The 

total number of jobs generated in the national economy from combined weighted construction and 

operations phase activities ranges from 5,650 under the No Action Alternative, due to long-term storage 

requirements, to 16,800 jobs under the Decentralized Alternative . Although the number of jobs appears 
I 

large in absolute terms, 16,800 jobs represent only 0.01 % of the 137 million jobs in the national economy . 

There are no substantial changes in personal income for the nation as a whole as 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 LLMW projects rather than a net change in national personal 

income. 

6-88 



Lo Le l M
. d U/ 9513387 .. 1 llllS 

w- ve I.Xe naste Chapter 6 

6.9 Population Impacts 

No major population increases are expected at any site under any alternative, and thus community 
characteristics and the provision of services would not be affected, 

Potential population changes in the ROI at each LLMW site were estimated using the direct labor 

requirement to calculate potential worker in-migration. These estimates were used to evaluate the likelihood 

that population changes would cause effects, such as changes in community size and diversity, and effects 

on the provision of necessary services. 

No site would experience I% or greater increases in the ROI population. Regions containing two 

sites-INEL under Regionalized Alternative 4 and the Hanford site under the Centralized 

Alternative-would experience an estimated population increase of more than one-half of I % , which may 

marginally affect community characteristics and services. 
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6.10 Environmental Justice Concerns 

Assessment of potential environmental justice impacts from management of ILMW indicated that 
minority and low-income populations at the UMW sites would not experience disproponionately high 
and adverse health risks or environmental impacts under any of the ILMW alternatives. 

Analysis of environmental justice impacts from management of LLMW was based on a review of the 

impacts reported in this chapter regarding the LLMW alternatives . This analysis was performed to identify 

any disproportionately high and adverse human health or environmental impacts on minority populations 

or low-income populations surrounding each of the 16 major LLMW sites. Chapter 5 summarizes the 

methods and Appendix C provides the details of how this analysis was done. Appendix I provides maps 

illustrating the distribution of minority and low-income populations within 50 miles of each LLMW site. 

6.10.1 DEFINITIONS 

For the environmental justice assessment, the following definitions were used: 

Disproportionately high and adverse human health effects would occur when the risk or rate for a 

minority population or low-income population from exposure to an environmental hazard significantly 

exceeds the risk or rate to the general population and, where available, to another appropriate 

comparison group. 

An adverse environmental impact is a deleterious environmental impact determined to be unacceptable 

or above generally accepted norms. A disproportionately high and adverse environmental impact 

refers to an impact (or risk of an impact) to a low-income or minority community that significantly 

exceeds the same type of impact in the larger community. 

A minority population is a group of people and/or community experiencing common conditions of 

exposure or impact that consists of persons classified by the U.S. Bureau of the Census as 

Negro/Black/ African-American, Hispanic, Asian and Pacific Islander, American Indian, Eskimo, 

Aleut, or other nonwhite, based on self-classification by the people according to the race with which 

they most closely identify . For this analysis, a minority population was defined as any census tract 
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within the 50-mile zone of impact where minority individuals comprise 50 % or more of the 

population. 

A low-income population was defined as any census tract where the median income of a family of four 

is equal to or below the national poveny level of $12,674. Census tracts were included in the 

determination of minority and low-income populations at each site if 50 % of the tract area of the tract 

fell within the 50-mile radius. 

6.10.2 RESULTS 

The potential for adverse human health effects from exposures to radionuclide emissions from LLMW 

treatment facility operations and from reasonably foreseeable accidents is low for all LLMW management 

alternatives for all LLMW sites. Likewise, the number of potential fatalities due to both radiological and 

nonradiological exposures to truck or rail transponation of LLMW is small. There is also little probability 

of adverse impacts because of subsistence consumption of fish , game, or native plants . 

6.10.2.1 LLMW Facility Operations 

This PEIS considers impacts from operation of both existing and new LLMW treatment facilities on a site

by-site basis as appropriate for programmatic decisionmaking. Site-specific implementation of the 

programmatic strategy for the management of LLMW will be subject to additional NEPA review, as 

appropriate on a site-specific and project-level basis. Both incident-free LLMW treatment facility operations 

and reasonably foreseeable accidents were analyzed in terms of risk to workers and the public. Incident-free 

operations and reasonably foreseeable accidents present no significant risk and do not constitute a reasonably 

foreseeable adverse impact to the surrounding population as discussed below. Therefore, no 

disproponionately high and adverse health effects would be expected for any panicular segment of the 

population, minority populations and low-income populations included. 
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6.10.2.1.1 Incident Free Operations 

Table 6.4-3 in the health risk section of this chapter indicates that under all the alternatives, the estimated 

number of offsite population cancer fatalities across all LLMW sites from the normal operation of DOE 

LLMW treatment facilities would be less than 0.5 during the conduct of the entire LLMW program. 

Therefore, no disproportionately high and adverse human health effects would be expected for any 

particular segment of the population at any LLMW site, minority populations and low-income populations 

included. 

6.10.2.1.2 Reasonably Foreseeable Accidents 

As discussed in section 6.4.3, the risk to the public from facility accidents is a function of both the potential 

accident consequences and the probability of occurrence. The calculated risk of cancer fatalities associated 

with reasonably foreseeable facility accidents is small for radionuclide-related cancer (Table 6 .4-18) and 

for chemically-induced cancer incidences (Table 6 .4-19) under all LLMW alternatives. Furthermore, it is 

very unlikely that any of the accidents leading to those health consequences would occur. Therefore, 

disproportionately high and adverse health effects to any segment of the population from facility accidents 

are not expected to occur. Impacts from high-consequence, low-probability accident scenarios would be 

adverse should they occur; however, the impacts to specific population locations would be subject to 

meteorological conditions on the day of the accident. Whether or not such impacts would have 

disproportionately high and adverse effects with respect to any particular segment of the population, 

minority and low-income populations included, would be subject to random meteorological factors. 

6.10.2.1.3 Meteorological Factors 

Offsite adverse health effects from LLMW treatment facility operations and reasonably foreseeable accidents 

are propagated by meteorological conditions. Impacts of incident-free operations are dominated by 

prevailing wind patterns, whereas the impacts of an accident, should one occur, would be random based on 

the meteorological conditions during and immediately after the accident. Prevailing wind patterns at the 

LLMW sites are described in Chapter 4. Joint frequency distribution data on patterns of wind at the sites 

which show the prevalence of wind by compass points are provided in the WM PEIS installation 
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descriptions technical report that supports the waste management facility human health risk assessment. As 

indicated in section 6.4, the risk of impacts from incident-free routine operations and from reasonably 

foreseeable accidents is so small that the propagation by prevailing winds or by wind conditions at the time 

of an accident is essentially of no consequence. 

6.10.2.2 Transportation 

Incident-free LLMW transportation and reasonably foreseeable transportation accidents are not expected 

to result in disproportionately high and adverse human health effects to minority or low-income populations. 

6.10.2.2.1 Incident-Free Transportation 

For incident-free transportation, the total number of potential fatalities is the sum of the fatalities caused 

by exposure to radiation and the fatalities caused by exposure to vehicular emissions . The total number of 

truck shipments during the IO-year LLMW operations period would vary from about 500 under the 

Decentralized alternative to about 11,000 shipments under the Regionalized 3 alternative. No truck 

shipments occur under the No Action alternative. The estimated total cancer fatalities resulting from 

incident-free transportation are less than 0.5 under all LLMW alternatives . Therefore, disproportionately 

high and adverse health effects to minority or low-income populations from incident-free LLMW 

transportation are not expected to occur . 

6.10.2.2.2 Transportation Accidents 

It is worth noting that the risk of fatalities associated with vehicular accidents during the transport of LLMW 

is higher than the risk of cancer fatalities caused by radiation exposure because of such accidents, although 

both are very small. Also, the risks associated with radiation because of transportation accidents is even less 

than the small risk associated with facility accidents. The expected number of cancer fatalities due to 

radiation exposure from transportation accident releases, taking into account both the consequences of such 

a release and the probability that such a release will occur, is less than 0.5 under all alternatives. The 

expected number of transportation accident fatalities from trauma is no higher than 1 under any LLMW 

alternative . When and where an accident occurred, if one in fact occurred, would be completely random 
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with respect to the immediate and surrounding population, as well as the wind conditions that could 

propagate the impacts during the timeframe of occurrence. Although adverse impacts could occur in the 

unlikely event of a high-consequence accident, any potential disproportionality with respect to any 

population, minority and low-income populations included, is subject to the randomness of the combination 

of factors that can produce such impacts. 

6.10.2.3 Subsistence Consumption of Fish, Wildlife, or Native Plants · 

The calculations in this PEIS estimate dose and risk from ingestion of radioactive materials based on site

specific agricultural data and assume a typical dietary pattern. Subsistence consumption of fish, wildlife, 

and native plant species is not explicitly addressed in these analyses. However, the calculations in this PEIS 

include several conservative assumptions that bound the potential for ingestion of radioactivity through these 

special exposure pathways. In particular, these calculations assume that a very high proportion of the diet 

is based on locally grown produce and locally grazed livestock, both of which are produced at locations 

representing the highest calculated concentrations of radioactivity. Nevertheless, there may be some 

differences between the uptakes of grazed livestock and free-ranging game. No human populations in the 

immediately vicinity of any of the LLMW sites are known to subsist entirely on locally harvested fish or 

wildlife. Fishing is not usually allowed on DOE sites, but some hunting is allowed under controlled 

conditions. 

Game species, locally grazed livestock, fish, locally grown foodstuffs, and native plants around DOE sites 

are routinely sampled for radionuclides. Concentrations of radionuclides in samples have generally been 

small, and are seldom elevated above those observed at locations distant from these sites where the principal 

source of non-natural radionuclides is very small amounts of residual global fallout from past nuclear 

weapons tests. Data from monitoring programs are reported annually in site-specific environmental reports . 

If LLMW management activities were to increase wildlife losses because of vehicle collisions with game, 

there might be a disproportionate impact to minority or low-income communities that rely primarily on 

hunted game. The maximum potential increase in shipments of LLMW (4 or 5 truck shipments per 

operational day under the Regionalized 3 alternative) would only minimally add to current rail and highway 

traffic. However, substantial increases in construction worker vehicle traffic and construction equipment 

traffic at sites such as FEMP, INEL, Portsmouth, and RFETS, may lead to minor increases in vehicle 

collisions that could have a minimal short-term effect on local wildlife ·populations. Such minimal, localized, 
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short-term wildlife population effects should not substantially affect subsistence hunters because game 

population levels normally vary considerably from year to year due to a number of mortality factors, only 

one of which is vehicular collisions, and their reproductive ability generally compensates for such mortality. 

6.10.2.4 Environmental Impacts 

In addition to the above, reviews of other technical disciplines pursuant to the methodology in Section 

6.10. l did not indicate any significant adverse impacts to water resources , ecology, economics, populations, 

land use, infrastructure, or cultural resources impacts . Air quality impacts are possible at three sites but no 

disproportionately high and adverse impacts are expected for any segment of the population. 

6.10.2.4.1 Air Quality 

Management of LLMW does not affect air quality at most sites. However, centralization of treatment at the 

Hanford Site and disposal at NTS could cause adverse air quality impacts requiring special emission control 

measures for criteria air pollutants. Emissions at RFETS and ANL-E could result in adverse air quality 

impacts if the wastes at these sites are managed onsite. Emissions of hazardous pollutants, including 

radionuclides, were estimated to be below the applicable standards at any site. Use of a thermal treatment 

alternative if available or employment of more efficient emissions controls on the currently proposed 

thermal treatment technology for LLMW treatment at the Hanford Site would enable DOE to treat LLMW 

at the Hanford Site without causing significant air quality impacts . Enforcement of proper construction 

equipment inspection and maintenance procedures, restrictions on warmup and idling times, and restrictions 

on use during periods of stagnant meteorological conditions should enable DOE to minimize the potential 

for criteria pollutant effects at ANL-E. Mitigation in the form of carpooling or bus transit of workers at 

NTS and RFETS should reduce pollutant emissions from worker vehicles to acceptable levels. Therefore, 

DOE does not anticipate any disproportionately high or adverse air quality impacts to any segment of the 

populations, including minority or low income populations, at the LLMW sites. 
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6.10.2.4.2 Economics 

The total regional employment at the DOE sites, including waste management workers (direct employment) 

and other local workers (indirect and induced employment) supported by expenditures for LLMW 

management could vary from 5,700 under No Action to 16,900 under the decentralized alternative . 

Affirmative action programs would distribute such beneficial effects proportionately among workers, 

whereas coordination of planning activities with local communities would be intended to avoid placing 

undue burdens on local community resources. DOE may also provide support to local agencies if necessary 

to mitigate localized impacts. 

6.10.2.4.3 Land Use, Ecology, and Cultural Resources 

None of the alternatives would have a significant adverse impact on land use, ecology, or cultural resources 

because of the limited amount of previously undisturbed land which would be needed for use onsite (no 

offsite lands are involved) and mitigation programs already in place. These programs include working 

closely under agreements with State Historical Preservation Officers and Tribal governments regarding 

preservation of historic and cultural resources. Consultations with Tribal governments have expanded the 

DOE's awareness of Tribal interests and values with respect to nature, religion, and the land, and are 

designed to avoid or relocate these resources if possible. If avoidance were not possible, data recovery (such 

as archiving artifacts) or other mitigation measures may be developed in consultation with affected Tribes 

and the respective State Historical Preservation Officer, as appropriate . Similarly, the DOE is aware of 

sensitive ecological resources, and avoids wetlands and endangered plant or animal species habitats. 

Disturbance of certain ecological resources (which are not federally listed as threatened or endangered) is 

possible, but not likely. The reasonably foreseen environmental impacts, if any, to land use, ecological 

resources, or cultural resources are expected to be small under any of the alternatives. Therefore, DOE 

expects no disproportionately high and adverse environmental impacts to minority and low-income 

populations at the LLMW sites. 
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6.11 Land Use Impacts 

Only at FEMP, under the No Action, Decentralized, and Regionalized Alternative I, did the land 
requirement for facility construction exceed the I% threshold of the acreage designated or suitable 
for waste operations. Further evaluation indicates the land requirements at FEMP are not expected 
to impact current onsite or ofjsite land uses. Site development plans indicated no conflict between 
proposed treatment or disposal facilities and other plans for the ILMW sites. 

DOE examined the impacts of the LLMW alternatives on land use by comparing the acreage required for 

new treatment and disposal facilities to the acreage either designated for waste operations or suitable for 

development (See Table 6 .11-1). Suitable land is the total site acreage, minus the acreage required for 

known cultural resource areas, sensitive habitats (including wetlands and wildlife management areas), 

prohibitive topographic features, and surface waters. Where the acreage comparison showed a 1 % or greater 

land requirement for new facilities, further evaluation of impacts was conducted. Available site development 

plans were also used to identify potential conflicts among the proposed facilities required under each 

alternative and plans for future site uses·. 

Table 6.11-1. La,nd Use Impacts Analyzed for LLMW Alternatives 

Land Use Impact Affected Resource Analysis Method 
Presentation 

of Results 

Effect on land use Land use shown in site Comparison of required acreage with Text discussion 
onsite at each LLMW development plans amount designated (or estimated) for only 
site LLMW in site development plan-all 

instances where requirements are 1 % 
or higher are noted and further 
evaluated 

Conflicts with offsite Adjacent land use Consideration of conflict between Text discussion 
uses proposed LLMW uses and nearby only 

land uses 

Under all alternatives, only the land requirements at FEMP exceeded the 1 % threshold. In addition, 

proposed treatment or disposal facilities were not in conflict with the development plans for any site. 

For FEMP, the 1 % threshold was exceeded when facilities were built or expanded: the No Action 

Alternative would require 2.3 % (6 acres) of the designated waste management area, the Decentralized 
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Alternative would require 3.1 % (9 acres), and Regionalized Alternative 1 would require 4 .5 % (12 acres). 

However, because only a small fraction of the 275 acres of designated waste operations land at FEMP is 

required under these alternatives, no significant onsite land use impacts are expected to occur. For the same 

reason, no conflicts with adjacent land uses are expected. 

Although DOE intends to select sites for waste management activities, the agency will not select the specific 

location for a waste management facility at a site. Specific locations will be selected on the basis of 

subsequent site-wide or project-level NEPA documents. Potential land use conflicts or restrictions at 

particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA documents. 
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6.12 Infrastructure Impacts 

Although no ofjsite infrastructure impacts are expected to occur, proposed LLMW activities would 
affect the onsite infrastructure at 10 sites. Eight sites experience increased requirements for water, 
mste¾tlter treatment, or electrical po1Ner of 5% or greater of current system capacity. However, only 
the wastewater requirement at the Hanford site (under the Centralized Alternative) is estimated to 
exceed the existing treatment capacity. Onsite transportation infrastructure would be affected at nine 
sites because of site employment increases of 5%or more above current levels. 

DOE evaluated the impacts on site infrastructure by comparing existing onsite capacities to requirements 

for water, wastewater treatment, and power (See Table 6.12-1) . 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 potential impacts to onsite transportation infrastructure. Offsite 

infrastructure impacts were evaluated using estimates of increased population from the proposed activities 

as an indicator of increased demand on the community infrastructure . 

Table 6.12-1. lnfrastrocture Impacts Analyzed for LLMW Alternatives 

Infrastructure Impact Affected 
Presentation Infrastructure Analysis Method Analyzed 

Elements of Results 

Onsite Capacity to Support Onsite Water, Power, Add increased LLMW facility use to Table 6.12- 2 
LLMW Facilities and Wastewater Systems current use-compare to current 

capacities. 

Onsite Transportation Compare new site employment with Table 6.12- 3 
Infrastructure current site employment as an index 

of increased stress 

Capacity of Community Regional Water, Power, Compare population increase with Text discussion 
Infrastructure to Support Wastewater, and current regional population as an only 
Increased Worker Populations Transportation index of increased demand 
and their Families Infrastructure 

Table 6.12-2 shows the increase in onsite demand for water, wastewater treatment, and power at sites where 

the increase exceeds 5 % . The potential for a major impact is assumed to exist where an increase of 5 % or 
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greater causes total demand to exceed 90 % of capacity. A moderate impact is assumed where total demand 

remains below 90 % of capacity. Impacts to offsite infrastructure are not expected because population 

increases do not exceed 5 % at any site under any alternative. 

Table 6.12-2. Increase in Demand for Water, Wastewater, or Power as a Percent of 
Cu"ent Capacity-LLMW Sites with increases exceeding 5% 

Number 

Alternative of Sites ANL-E3 FEMP Hanford 

T D 

No Action 3 - p (19) p (8) 

Decentralized 37 16 p (7) 

Regionalized 1 11 12 -- p (8) 

Regionaliz.ed 2 7 6 -- -- Ww(5) 

Regionalized 3 7 1 -- --

Regionaliz.ed 4 4 6 -- -- Ww(5) 

Centralized 1 1 -- -- Ww (22) 

T = treatment. D = disposal . W=Water, Ww=Wastewater, P=Power. 
Bold caps indicates major impact, all others moderate. 
• ANL-E values are higher than expected; see footnote Section 6.1.2. 

INEL 

P (25) 

P (13) 

p (13) 

--

"--" Indicates no major actions are proposed for the site under the alternative. 
Blank cells indicate less than 5 % of current capacities. 
Number in parentheses represent percentage increases . 

LANL LLNL RFETS 

p (8) p (10) P (3 1) 
W (8) 

P (33) 
W (9) 

P (33) 
W (9) 

-- p (5) 

-- p (5) 

--

-- --

SRS 

p (6) 

--

As shown in Table 6.12-2, most of the infrastructure impacts relate to demand for power. Major wastewater 

treatment impacts would occur only at the Hanford site under the Centralized Alternative, increasing the 

current demand by 22 % . A further evaluation found that this increase also could cause the current system 

capacity to be exceeded by 1 % . If new construction were needed to increase system capacity, additional 

environmental impacts and costs would result. 

Table 6.12-3 identifies sites at which the increase in site employment from construction activities exceeds 

5 % . These sites could experience impacts to the onsite transportation infrastructure from increased worker 

traffic (DOE, 1995a). 
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Number 

Table 6.12-3. Percent Increase in Site Employment from Constroction-LLMW 
Sites with Employment Increases Equal to or Greater than 5% 

Alternative of Sites ANL-E" FEMP Hanford INEL LANL LLNL NTS ORR Pantex PGDP PORTS 

0\ 
I .... 

0 .... 

T D 

No Action 3 - 5 

Decentralized 37 16 10 13 7 

Regionalized 1 11 12 - 20 7 

Regionalized 2 7 6 -- -- 6 

Regionalized 3 7 1 -- -- 5 

Regionalized 4 4 6 - -- 9 

Centralized 1 1 -- -- 14 5 

T=treatment. D = disposal. 
• ANL-E values are higher than expected; see footnote Section 6 .1.2. 
"--" Indicates no major actions are proposed at the site under the alternative. 
Blank cells indicate site employment increases of less than 5 % . 

6 6 5 11 20 

6 6 8 20 

8 -- -- 19 

6 -- 10 -- 19 

-- 6 -- --

-- -- -- --

RFETS WVDP 

7 5 

14 

11 

11 

11 

--

--
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6.13 Cultural Resources Impacts 

Construction of llMW facilities could adversely affect cultural resources. The Centralized Alternative 
appears to be the least likely to affect cultural resources because, for most sites, the construction 
acreage requirements would be the lowest. 

Cultural resources, including prehistoric, historic, Native American, and paleontological resources, may 

be affected at sites where LLMW treatment and disposal facilities are proposed to be built (See Table 

6.13-1). Table 4.12 in Chapter 4 describes the status of cultural resources surveys at the 16 major proposed 

LLMW sites and lists the registered cultural resources at those sites. However, the impacts of the 

construction of LLMW facilities on cultural resources cannot be effectively analyzed at the programmatic 

level because the extent of those impacts depends upon their specific location at a site (DOE, 1995a). 

Table 6.13-1. Culturol Resources Impacts Evaluated for LLMW Alternatives 

Cultural Resources Affected Cultural Analysis Method Presentation 
Impact Considered Resources of Results 

Potential to Disturb Both listed and unknown Display WM construction acreage Table 6 .13-2 
Onsite Cultural cultural resources at the requirements as survey estimate by site 
Resources LLMW sites by alternative in tabular format. 

The acreage figures presented in Table 6.13- 2 represent the estimated facility construction areas at each site. 

In general, the smaller the total project area acreage, the lower the likelihood that important cultural 

resources would be affected by building the proposed facilities. Acreage is required at sites that ship LLMW 

for treatment and disposal for stabilization, packaging, and shipping facilities . The Centralized Alternative 

appears to be the least likely to affect cultural resources because the acreage requirements at most LLMW 

sites would be the lowest, although the requirement at the Hanford site would be the highest. 

Although DOE intends to select sites for waste management activities, the agency will not select the specific 

locations for a waste management facility at a site. Specific locations will be selected on the basis of 

subsequent site-wide or project-level NEPA documents. Potential impacts to cultural resources at particular 

locations within a site will be analyzed in subsequent site-wide or project-level NEPA documents. 

6-102 



°' I ...... 
0 
w 

Number 

Alternatives 
of Sites 

T D 

No Action 3 -

Decentralized 37 16 

Regionalized l 11 12 

Regionalized 2 7 6 

Regionalized 3 7 l 

Regionalized 4 4 6 

Centralized l I 

T= treatment. D= disposal . 

Table 6.13-2. Acres Disturbed During Construction of LLMW Facilities 

BNL FEMP Hanford INEL LLNL LANL NTS ORR PGDP Pantex PORTS RFETS SNL SRS 

l 6 2 33 22 21 0 9 0.7 0.7 l 26 0 25 

2 9 10 55 12 13 8 14 2 4 11 33 2 22 

0 12 10 55 14 13 8 12 2 4 12 33 0 23 

0 1 11 23 1 11 0 13 0.3 0.3 10 13 0 23 

0 l 8 21 l 7 8 11 0.3 0.3 10 13 0 16 

0 1 11 30 I 5 0 19 0 .3 0.3 3 6 0 23 

0 I 50 12 l 2 0 5 0.3 0.3 3 6 0 2 
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6.14 Cost Impacts 

Costs decrease as the number of treatment and disposal sites decrease, ranging from $13 billion for 
the Decentralized Alternative to $8 billion for the Centralized Alternative. Transponation costs are 
much lower than facility costs, maldng shipment to available facilities at another site generally less 
expensive than building a new facility on site. 

i:: 
:'
~: 

'$$:~tZ$';-;.-::,~:.-.».-!x~$).~:;."';>'!!,~~'.!"-;:0 .~;:«:..-=~::x;.-:~-;~»::,;;~X«:X:~=:=:~-..»;;;x;;;-:);-»,x«.:-;-; .. ;.:>,:»fW~~x-;~;;;:bYh»"~=:=>»'»~x:w,;-;-x:;::-··~i 

As indicated in Table 6.14-1, DOE estimated costs for building and operating treatment and disposal 

facilities, and for transportation (INEL, 1995b; INEL, 1995c). DOE evaluated costs associated with 

LLMW management from both a life-cycle and process perspective, using 1994 dollars . 

Table 6.14-1. Components of Cost Analysis 

Activities for Which Impacts are 
Location of 

Impacts Assessed Function Analyzed Impacts 
Assessed 

Assessment 

Process Costs Treatment8 Life-cycle costs for treatment including Table 6.14-2 
support facilities 

Storage8 Life-cycle costs for storage facilities Table 6.14-2 

Disposalb Life-cycle costs for disposal facilities Table 6. 14-2 

Transportation Costs Truck (20 years) Inter-site common carrier costs for Table 6.14-2 
transportation from generating ~ites to 
treating sites, and to disposal sites 

Rail (20 years) See above Table 6.14-2 

: No Action Alternative includes 20 years of limited operations and maintenance, and storage. 
Disposal includes closure and 300 years of post-closure custodial support. 

Life-Cycle Costs: DOE evaluated facility costs for four phases representing the life-cycle of the facilities 

and their operations: pre-operations, construction, operations and maintenance, and decontamination and 

decommissioning. 

Costs for pre-operation activities consist of technology and site adaptation, including bench tests and 

demonstrations; statutory and regulatory permitting; plant startup and cold run costs; and related reference 

design, safety analysis, project management, and contingencies. 
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Facility construction costs consist of building construction, equipment purchase and installation, contractor 

overhead, and related design; construction management; project management; and contingencies. 

Operations 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 monitoring activities. 

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

costs include costs to build and operate treatment facilities (such as wastewater treatment or thermal 

destruction) and common support facilities (such as maintenance and certification/shipping facilities) . 

For the purpose of the WM PEIS analysis, storage capacity is assumed to be sufficient, except for the No 

Action Alternative. DOE estimated the costs to build and operate sufficient storage capacity to contain all 

waste managed in the No Action Alternative. 

Disposal costs include costs to build and operate front-end administration and receiving facilities for 

disposal as well as the actual disposal units. 

Transportation costs include the costs associated with the physical movement of the waste from one site 

to another, for either treatment or disposal. Transportation costs are evaluated for both truck transportation 

and rail shipments (INEL, 1995b). 

The summary of costs is shown in Table 6.14-2 (INEL, 1995a). Construction accounts for 28% to 32% 

of the life-cycle costs and O&M account for 50 % to 55 % of those costs. As waste is consolidated at fewer 

sites, costs for treatment and disposal facilities decrease, reflecting the economy of scale of using larger 

and fewer facilities. The difference between the Decentralized Alternative and Centralized Alternative is 

$5.0 billion-of which $3.0 billion (60%) would be for treatment. 
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Number 
of Sites 

Alternative 

Table 6.14-2. Life-Cycle Costs 
(Billions of 1994 Dollars) 

Total Costs8 

Life-Cycle Costs 
(Including 

Truck 
T D Transportation) Pre-ops Const O&M D&D 

No Action 3 - 5.2 0.4 1.4 2.8 0 .7 

Decentralized 37 16 12.6 1.4 4.0 6 .3 0.9 

Regionalized 1 11 12 11.1 1.1 3.3 5 .7 0 .9 

Regionalized 2 7 6 9.4 0.9 2.7 5. l 0.7 

Regionalized 3 7 l 8.8 0.8 2 .5 4.9 0 .6 

Regionalized 4 4 6 8.3 0.8 2.3 4.5 0.6 

Centralized 1 1 7.5 0.7 2.1 4.2 0.5 

T = treatment; S = storage; D = disposal. 
a Total=Sum of life-cycle costs and truck costs=Sum of process and truck costs . 

Low-Level Mixed Waste 

Process Costs 
Transportation 

Costs 

T Sb D Truck Rail 

2.5 2.7 0 0 0 

9 .8 0 2.8 0.001 0.0007 

8.6 0 2 .5 0.004 0.002 

7.5 0 1.9 0.02 0.005 

7.5 0 1.2 0 .06 0.02 

6.9 0 1.4 0 .007 0 .005 

6.7 0 0.9 0.03 0.01 

Notes: PnH,ps = pre-operations; Const = construction; O&M = operations and maintenance; D&D = decontamination and decommissioning. 
"RCRA facilities are constructed under the No Action Altmative, for the other alternatives the existing onsite storage was assumed to be adequate 
since treatment or packaging for transportation to regional treatment sites would reduce the amount of waste currently being stored on the site . 
The cost of current storage is included in the site infrastructure accounts which are not included in this PEIS. 

Under the No Action Alternative, DOE would treat LLMW at existing or planned facilities, and would then 

store the waste for the period of analysis. Although the costs for this alternative are the lowest of any 

LLMW alternative, the No Action Alternative does not comply with RCRA. The No Action Alternative 

costs provide a baseline for comparison with the other alternatives that would be in compliance. 

Although the quantity of waste requiring transport is at its maximum in the alternatives that centralize 

functions at NTS or the Hanford site, the relative proportion of transportation costs remains small , 

approximately 0.1 % of combined treatment and disposal costs. 
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6.15 Environmental Restoration Analysis 

The environmental restoration-generated UMW requiring treatment in the waste management system 
is currently estimated to be one-third of the waste management UMW requiring treatment, while 
environmental restoration-generated UMW requiring disposal is twice the volume of waste 
management wastes. Because the proposed UMW facilities would have adequate capacity after 
treating waste that is currently in inventory, the waste management decisions regarding UMW 
treatment facilities are not likely to be affected by these amounts of environmental restoration wastes. 
Further, based on Land use requirements for disposal of environmental restoration-generated UMW, 
disposal of this waste is not likely to change waste management UMW decisions. 

DOE is responsible for the management of wastes currently in inventory and those generated as a result of 

ongoing operations (referred to as "waste management" . As discussed in Chapter 1, DOE is also responsible 

for the management and remediation of contaminated soils, water, and buildings (referred to as 

"environmental restoration"). DOE expects that most of the contamination will be remediated where it is 

located, following guidelines prescribed for the specific remediation situation under the provisions of 

CERCLA. However, there will be wastes generated from remediation activities that will enter the waste 

management system. For example, remediation can generate wastes such as filters, contaminated clothing, 

equipment, sludges, and soils which would require treatment and disposal in waste management facilities . 

Some environmental restoration-generated waste will require treatment and disposal; some will require only 

disposal . 

6.15.1 ENVIRONMENTAL RESTORATION GENERATED WASTE VOLUMES AND 

CHARACTERISTICS 

The WM PEIS analysis used wastes, which consist of existing wastes in storage and wastes that will be 

generated in the future from DOE operations. Wastes generated from environmental restoration activities 

were excluded because projections of future environmental restoration-generated wastes are uncertain both 

in quantity and composition1- much more so than waste management wastes . DOE assumed that 

environmental restoration-generated LLMW would be able to be processed in waste management LLMW 

treatment facilities. 

1Less than one-fourth of the environmental restoration release sites have been fully characterized and 
therefore the extent and type of contamination is largely unknown. 
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To analyze the effect of environmental restoration-generated wastes on LLMW decisions, DOE compared 

( 1) the most current projection of environmental restoration-generated wastes that could enter the waste 

management system for treatment and disposal, to (2) waste management wastes used in the WM PEIS 

analyses . The Baseline Environmental Management Report (BEMR) was used as the basis for estimates 

of environmental restoration-generated waste to the waste management system (DOE, 1995b). Tables 

6.15-1, 6.15-2, and 6.15-3 compare estimates of the environmental restoration-generated wastes to waste 

management wastes at the 16 major LLMW sites for three of the seven LLMW alternatives: the 

Decentralized Alternative, Regionalized 2 Alternative, and Centralized Alternative. These three alternatives 

encompass the range of alternatives considered in the LLMW analysis. 

Only those sites listed in the tables are projected to have environmental restoration-generated wastes 

requiring treatment or disposal at waste management facilities . Specifically, eight of the 16 major sites are 

projected to have environmental restoration-generated wastes (ANL-E, BNL, INEL, NTS, ORR, 

Portsmouth, RFETS, and SRS) . Two additional sites (the Hanford site and LANL) could be affected if the 

environmental restoration-generated waste is received for consolidated treatment and disposal. Overall, the 

environmental restoration-generated wastes requiring treatment are about one-third the waste management 

wastes (70,000 compared to 220,000 cubic meters); environmental restoration-generated wastes requiring 

disposal are about double the waste management wastes (191 ,000 compared to 93 ,000 cubic meters). 

6.15.2 IMPACTS FROM ENVIRONMENTAL RESTORATION-GENERATED WASTES 

Treatment. The WM PEIS analysis assumes that the waste management LLMW waste loads in the tables 

above were treated over a 10-year period. However, facilities would be designed for at least a 30-year 

operating life. Thus, at the end of the initial 10-year treatment period, there will be substantial capacity 

available. Up to one-third of this capacity could be needed for the annual generation of waste management 

LLMW, leaving approximately two-thirds of the capacity for environmental restoration-generated LLMW. 2 

2 The treatment capacity for new facilities in the WM PEIS alternatives was assumed to be sufficient to 
treat all stored LLMW (approximately 1/3 the total waste management LLMW), and 20 years of annually 
generated waste (waste generated during 10 years of operation plus waste generated during 10 years of facility 
construction). Thus, if the waste management annual generation continued at these rates in years following the 
initial 10 years of operation, 2/3 of the capacity would be available for environmental restoration-generated 
LLMW. It is more likely that the annual waste management generation will be less in the future , leaving more 
than 2/3 the capacity available. 
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After looking at treatment capacities at every site under every LLMW alternative, DOE concluded that all 

sites would have sufficient capacity to treat the environmental restoration-generated waste after the initial 

10-year processing period. Thus, DOE assumes that new treatment capacities will not be required to treat 

the environmental restoration-generated LLMW, and annual processing rates will be less than those 

evaluated for waste management LLMW. Thus, impacts related to capacity and processing rates (air quality, 

water quantity, ecology, socioeconomics, cultural, environmental justice, land use, and infrastructure) for 

environmental restoration-generated waste are likely to be less than those anticipated for waste management 

LLMW and not likely to change LLMW decisions. 

DOE also assumed that radiation and chemical exposure to offsite populations and non-involved workers 

to treat environmental restoration-generated wastes would be additive to their exposure to waste 

management emissions. Since risks from radiation exposure were generally comparable among all LLMW 

alternatives, the risks for treating the additional environmental restoration-generated wastes are also likely 

to be comparable among the alternatives. 

For waste management workers, risks from physical hazards and exposure to radiation and chemicals from 

treating environmental restoration-generated LLMW would follow the same trends as for waste management 

wastes, with reduced hazards and exposure when the number of workers and facilities are less . This would 

favor shipping environmental restoration-generated wastes to available facilities rather than building new 

ones, considering only facility physical hazards or exposure . 

Similarly, costs are reduced when larger facilities are located at fewer sites, reflecting economies o~ scale. 

Thus, it would be more cost-effective to ship environmental restoration-generated waste to facilities with 

available capacity, rather than to build new ones. 

Disposal. Disposal volumes of environmental restoration-generated LLMW are greater than treatment 

volumes, as shown in Tables 6.15-1, 6.15- 2, and 6.15-3 . At three sites-BNL, LANL, and RFETS

disposal volumes of environmental restoration-generated LLMW are larger than those for waste management 

LLMW. Increased disposal volumes require additional land; however, the land required would be small 

compared to land available at these three sites. Should the environmental restoration-generated wastes pose 

capacity problems at a smaller site, such as at BNL, an option available to DOE would be to ship overflow 

wastes to another available disposal facility. This need not affect the DOE decision to locate a facility at the 

small site for some portion of the wastes. Based on these land use requirements, disposal of environmental 

restoration-generated LLMW is not likely to change LLMW decisions. 
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Radiation and chemical exposure risks for offsite individuals, noninvolved workers, waste management 

workers, and intruders would be related to constituents in the waste, which cannot be reliably projected. 

However, site-specific performance assessments would be conducted and appropriate waste disposal 

restrictions would be imposed to manage these risks. An option available to DOE would be to ship specific 

wastestreams for disposal at other sites that could accept the waste, without altering the decision to locate 

a disposal facility onsite for wastes that met acceptance criteria. Risks from physical hazards associated with 

operation of disposal facilities would follow the same trends as for waste management wastes, with reduced 

hazards when the number of workers and facilities are less. 
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Table 6.15-1. Comparison of Environmental Restoration-Generated LLMW with WM LLMW 
Volumes by DOE Site Decentralized Alternative (37 Treat; 16 Dispose) 

ER Waste Volume (m3
) WM Waste Volume (m3

) ER as a% of WM 
Installation 

Treatment Disposal Treatment Disposal Treatment Disposal 

ANL-Ea 140 8,400 5,800 2% 

BNL4 29,000 190 84 34442% 

FEMP 2,600 1,100 

Hanford 36,000 13 ,000 

INEL 15 6,800 35,000 8,100 0.04 % 84 % 

LLNL 75 4,300 850 9 % 

LANL 2,800 670 

NTS 550 0.40 810 68 % 

ORR 25,000 25 ,000 59 ,000 26,000 42% 96 % 

PGDP 590 220 

Pantex 690 200 

PORTS 30 33,000 7,100 0 % 

RFETS 33,000 116,000 22,000 23,000 150% 504 % 

SNL-NM 73 14 

SRS 12,000 14,000 21,000 5,500 57 % 255 % 

WVDP 0 0 

TOTAL 70,000 191,000 226,000 93,000 31 % 205% 

~ aste projections above used fo r the WM PEIS analysis, are based on 1994 or earlier data and may vary from latest site 
estimates. Recent changes include reduction in LLMW projections for treatment at ANL-E to 140 m3 and at BNL to 30 m3

, with 
proportional reductions to disposal. 
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Table 6.15-2. Comparison of Environ.mental Restoration-Generated LLMW with WM LLMW 
Volumes by DOE Site Regionalized Alternative 2 (7 Sites Treat; 6 Dispose) 

ER Waste Volume (m3
) WM Waste Volume (m3

) ER as a% of WM 
Installation 

Treatment Disposal Treatment Disposal Treatment Disposal 

ANL-E 

BNL 

FEMP 

Hanford 39,000 14,000 

INEL 15 6,800 37,000 8,400 0.04 % 81 % 

LLNL 

LANL 116,000 3,600 24,000 483% 

NTS 630 5 11475 % 

ORR 25,000 54,000 60,000 41 ,000 42% 132% 

PGDP 

Pantex 

PORTS 44,000 

RFETS 33,000 22,000 150% 

SNL-NM 

SRS 12,000 14,000 21,000 5,500 57 % 255 % 

WVDP 

TOTAL 70,000 191,000 226,000 93,000 31 % 205% 
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Table 6.15-3. Comparison of Environmental Restoration-Generated LLMWwith WM LLMW 
Volumes by DOE Site Centralized Alternative (1 Site Treat; 1 Dispose) 

ER Waste Volume (m3
) 

Installation 
WM Waste Volume (m3

) ER as a% of WM 

Treatment Disposal Treatment Disposal Treatment Disposal 

ANL-E 

BNL 

FEMP 

Hanford 70,266 191,157 226,000 93 ,000 31 % 206 % 

INEL 

LLNL 

LANL 

NTS 

ORR 

PGDP 

Pantex 

PORTS 

RFETS 

SNL-NM 

SRS 

WVDP 

TOTAL 70,000 191,000 226,000 93,000 31% 205% 

Transportation: Risks and costs are proportional to transport miles. Overall , the volumes of environmental 

restoration-generated LLMW requiring shipment are comparable to waste management LLMW; therefore, 

transport risks and costs for environmental restoration-generated wastes are expected to be comparable to 

those for waste management LLMW and are not expected to affect LLMW decisions . 
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6.16 Comparison of Alternatives Summary 

The LLMW impacts were evaluated across all the LLMW Alternatives to identify trends and ultimately the 

preferred alternative. Although some impact areas, including cost, illustrated clear trends across the 

alternatives, most did not. Rather, the analysis of the impacts illustrated sensitivities at particular sites, 

regardless of the alternative. 

The following discussion focuses on each impact area, identifying alternative trends when appropriate, and 

highlighting noteworthy findings at particular sites . 

Health Risks 

• The number of worker fatalities is about three times higher than for other receptor groups, driven by 

physical injury hazards. As the number of sites decrease, facilities become larger and program-wide 

physical injuries decrease, reflecting an economy of scale and fewer total workers. The most important 

influence on offsite population risk is LLNL treatment of tritium in the Decentralized and Regionalized 

1 Alternatives. There are no other notable trends for offsite population risks. For disposal , concentrations 

of radionuclides and chemicals in the groundwater near disposal facilities exceed applicable standards 

at several sites, demonstrating the need for waste acceptance criteria and other site specific 

considerations. More extensive pretreatment of chemicals and management of radionuclide concentrations 

and waste forms would be required to assure acceptable water quality and human health risks. One of 

the most prevalent causes of these exceedances was unconstrained disposal of uranium-238 at the Hanford 

Site and SRS, which was evaluated under most of the alternatives . Disposal of LLMW containing this 

radionuclide must be carefully managed at these sites . Exceedances were also recorded for all disposal 

alternatives at FEMP (uranium-driven), SNL-NM (plutonium-driven), and ORR (disposal of remote

handled waste with high concentrations of uranium-238, technetium-99 , and plutonium-239 and 

plutonium-240). Eight chemicals affected standards at 12 sites, demonstrating the need for more rigorous 

pretreatment and primary treatment to meet LDRs than was evaluated in the WM PEIS. Intruder risks 

are generally higher at sites that combine high radioactivity and long-lived radionuclides. These risks 

decrease with time, with the lowest risks after 300 years experienced at three sites with new disposal 

facilities in the Decentralized Alternative (BNL, the Pantex Plant, and SNL-NM) . Transportation risks 

are low in all alternatives, reflecting low vehicle miles. Rail transport is slightly better than truck 

transport from a risk perspective. 
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Air Quality Impacts 

• The management of LLMW does not affect the air quality at most sites. However, centralization of 

treatment at Hanford and disposal at NTS could cause adverse air quality impacts requiring special 

emission control measures for criteria air pollutant~. Emissions at RFETS could result in adverse air 

quality impacts if the wastes at these sites are managed onsite as proposed in the No Action, 

Decentralized and Regionalized 1 Alternatives. Emission of hazardous air pollutants, including 

radionuclides, were estimated to be below the applicable standards at any site. 

Water Resources Impacts 

• Impacts to water availability tend to decrease as the LLMW management facilities are centralized. Major 

impacts to water availability from increased water use at the sites are unlikely , although there is the 

potential for adverse impacts at LLNL Site-300 . 

• Impacts to water quality were discussed under health risks. Careful management of waste through 

performance-based acceptance criteria would be required , as well as careful selection of technology, to 

avoid exceedance of drinking water standards at a number of sites. 

Ecological Resources, Cultural Resources, Environmental Justice Concerns, and Land Use 

• The WM PEIS did not provide discriminators among the alternatives in these four impact areas. The 

programmatic analysis that was conducted did not reveal any major impacts in any alternative. However, 

impacts to ecological and cultural resources, are dependent to some degree on specific technologies and 

their location at each site. These were not determined at the programmatic level of the WM PEIS and 

consequently these impact areas would be evaluated in more detail when such site-level details are 

evaluated. Assessment of potential environmental justice impacts indicated that minority and low-income 

populations at the LLMW sites would not experience disproportionately high and adverse impacts under 

any LLMW alternative. Land use is not a discriminator because the LLMW alternatives do not use much 

land compared to the amount available at every site. 
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Economic Impacts 

• Nationwide, the largest economic effects resulting from LLMW management would be for the 

Decentralized Alternative and generally decrease as the alternatives become more centralized. The 

greatest benefit at any site occurs when LLMW is managed at that site. The greatest percentage 

increases in the number of jobs would occur at the Hanford site in the Centralized Alternative and INEL 

in Regionalized Alternative 4. The national economy would not be affected by total project expenditures 

for the construction, operation, or transportation to LLMW facilities under any alternative. 

Population Impacts 

• No major population increases are expected at any site under any alternative, and thus community 

characteristics and the provision of services would not be affected. 

Infrastructure Impacts 

• Although no offsite infrastructure impacts are expected to occur, proposed LLMW activities would 

affect the onsite infrastructure at 14 sites. Eight sites experience increased requirements for water, 

wastewater treatment, or electrical power of 5 % or greater of current system capacity. Greatest 

increases are at RFETS in the Decentralized and Regionalized Alternative 1, and the Hanford site in the 

Centralized Alternative, when waste is consolidated for treatment and disposal at these sites. However, 

only the wastewater requirement at the Hanford site (under the Centralized Alternative) is estimated to 

exceed the existing treatment capacity. Onsite transportation infrastructure would be affected at 13 sites 

because of site employment increases of 5 %or more above current levels. 

Costs 

• Costs decrease as the number of treatment and disposal sites decrease, ranging from $13 billion for the 

Decentralized Alternative to $8 billion for the Centralized Alternative. Transportation costs are much 

lower than facility costs, making shipment to available facilities at another site generally less expensive 

than building a new facility on site. 
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Summary of Impacts by Alternative 

• Tables 6.16-1 and 6.16- 2 summarize key impacts for each alternative: 
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Table 6.16-1. Comparison of LLMW Alternatives - Selected Risk Results 

Number lrreatment freatment Offsite Disposal Disposal Groundwater Impacts from Disposal Truck Truck Non-
Alternative of Sites Worker Worker Population Worker Worker # Sites that # Sites that Radionuclides 

a Radiation Radiation 
Physical Cancer Cancer Physical Cancer Meet Re9uire which must be Fatalities Fatalities 
Hazard Fatalities Fatalities Hazard Fatalities Groundwater Additional constrained for 

Fatalities "atalities Standards for Constraints to sites to meet 
T D Radionuclides Meet Standards standards 

without 
Additional 
Constraints 

No Action 3 -- 2 1 * NA NA -- -- - NA NA 

Decentralized 37 16 4 1 * * 1 10 4 U-238, Pu-240 * * 
Regionalized 1 11 12 4 1 * * 1 9 3 U-238 * * 
Regionalized 2 7 6 3 1 * * 1 3 -- 2 U-238 * * 
Regionalized 3 7 1 3 1 * * * 1 0 - * 1 

Regionalized 4 4 6 3 1 * * 1 4 2 U-238 * * 
Centralized 1 1 3 1 * * * 0 1 U-238 * 1 

T = treatment. D = disposal. 
* = Greater than O but less than O .5. 
"--" = Action not applicable for this alternative. 

a Additional reductions to chemical concentrations may also be required to meet chemical groundwater standards at each site (See Section 6 .6). This requires treatment 
options not evaluated in the WM PEIS. RH LLMW, disposed of in every alternative except No Action at ORR, would also require additional constraints to assumed 
concentrations of plutonium, technetium, and uranium in order to meet groundwater standards. 
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Table 6.16-2. Comparison of LLMW Alternatives - Selected Impacts 

Number # Sites Air . . 

of Sites Pollutants 
Highest Air 

Alternative ~ 10% of 
Pollutant Cost Truck 

Comment 
Percentages at ($Billions) Shipments 

T D Standards 
Any Site 

No Action 3 -- 7 95 (CO-RFETS)* 5 .8 NA Extended Storage at every site - does not comply with 
RCRA 

Decentralized 37 16 11 169(CO-RFETS) 13 .2 500 Maximum number of sites treat and dispose 

Regionalized 1 11 12 9 169( CO-RFETS) 11.6 1,800 LDRs treatment at 6 western, 5 eastern sites; disposal 
at 12 

. -

Regionalized 2 7 6 6 107(CO-RFETS) 10.2 5,600 LDRs treatment at 4 western, 3 eastern sites; disposal 
at current LLW disposal sites . 

Regionalized 3 7 1 6 107(CO-RFETS) 9.5 11 ,000 LDRs treatment at 4 western , 3 eastern sites ; 
centralized disposal at NTS 

Regionalized 4 4 6 5 77(PM10-0RR) 9.2 4,000 LDRs treatment and disposal at 2 western, 2 eastern 
large generators 

Centralized 1 1 2 147 (PM10-HS) 8.2 8,000 Centralized treatment and disposal at the Hanford site 

T = treatment. D = disposal . 
* = Higher exceedances were recorded for NO2 at ANL-E; however these values were based on large waste projections that have been substantially 
reduced by more recent data; see footnote Section 6.1.2. 
" --" Action not applicable for this alternative. 
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Low-Level Mixed Waste Alternatives 

Number of 

Alternatives Sites ANL-E BNL FEMP 

T D 

No Action 3 0 s s 

Decentralized 37 16 TD TD 

Regionalized I II 12 

Regionalized 2 7 6 

Regionalized 3 7 I 

Regionalized 4 4 6 

Centralized I I 

T = Treatment lo meet land disposal restrictions. 

D = Disposal. 

S = Indefinite Storage. 

s 

TD 

TD 

Hanford 

s 

TD 

TD 

TD 

T 

TD 

TD« 

All Sites have wastewater treatment capabilitv as needed . 

INEL LANL LLNL NTS ORR PGDP 

TS s s s TS s 

TDm TDm TDm Om TD TD 

TDm TDm TDm D« TD TD 

TDm TDm Om TD 

T , Om T 

TD« o~ Om TD 

Pantex PORTS RFETS SNL-NM SRS 

s s s s TS 

TD TD TDm TD TDm 

TD TD TD« TDm 

T T~ TDm 

T T ~ T ~ 

TDm 

Remote-handled (RH) wastes would be treated and disposed onsite al the Hanford Site. INEL. ORR. and SRS in all alternatives except No Action. RH waste 

is stored under No Action. Facilities with the a svrnbol treat or dispose of contact-handled (CH) alpha and non-alpha waste. 

Treatment and disposal facilities identified for one site with the c, svmbol can manage both alpha and non-alpha waste. 

Facilities with the m symbol treat or dispose of CH alpha and nonalpha waste. 

Treatment and disposal facilities identified for a site with the ~ symbol can manage both alpha and non-a lpha waste . 

WVDI 

s 

TD 



CHAYfER 7 
Impacts of the Management of Low-Level Waste 

Chapter 7 describes the environmental consequences associated with the no action, decentralized, 
regionalized, and centralized alternatives for low-level waste (UW). This chapter provides 
information on existing and anticipated U W volumes, and existing and planned facilities available 
at DOE sites. This is followed by an overview of the analysis and assumptions relating to U W 
characteristics and the treatment and disposal technologies considered, as well as the rationale for 
selecting the specific sites analyzed under each alternative. This chapter discusses the human health 
risks, environmental impacts, and costs of the alternatives, and provides a comparison of them. 

The methods used to evaluate impacts are outlined in Chapter 5. Impacts tables for each major DOE 11 
site are contained in Volume II. Details of the U W analysis are contained in a technical repon Ii 
entitled "Low-Level Waste Inventory, Characteristics, Generation, and Facility Assessment for I.F_;_; 

Treatment, Storage, and Disposal Alternatives Considered in the U.S. Depanment of Energy Waste ) 
Management Programmatic Environmental Impact Statement " (ANL, 1995a). Additional information !ii 
can be found in the complete list of appendices and technical repons provided at the end of Volume ,,~ 

1. Ill 
&;;:..\:....:w...:.,-;;;.».~:..~::-.~ ............... ;.c.--=,.'-W:~-&.:.~"< .. ,-:~:.:....:«v;....:.•:~.:..:;...•:••·•~W..i;•:..-:•.:.-.;:,.-.:,.;-..:.:❖:•:•:-:-::.s•:u:•:•A•:•:❖:-.•,••«._ .......... w.~••-:«w;....-.-..... ~w;.:•., .. •«<....W:·./4.;.:,:❖.,, .'.,, • ..- ··m«rxv•••·•·•·•·•·•-=•·❖••·••❖•❖•••·•·•·•·•·•·•·•••❖••·••v••-❖•❖-••••-i.J 

7 .1 Background 

7 .1.1 DEFINITION AND ORIGIN 

Low-level waste (LL W) is defined as all 

radioactive waste not classified as either HLW, 

TRUW, spent nuclear fuel, or byproduct tailings 

containing uranium or thorium from processed ore 

(as defined in Section 11 (e) (2) of the Atomic 

Energy Act of 1954 [42 USC 2011 et seq .]) . Since 

the Manhattan Project during World War II, LLW 

has been generated by DOE and its predecessor 

agencies from a variety of activities including 

weapons production, nuclear reactor operations, 

environmental restoration activities, and research. 

DOE also has the responsibility for two other 

• LL W is a catchall term for all radioactive 
waste not classified as High-Level Waste, ::_ 

• r;';::t:)~a:::;: Spent Nuclear Fuel, or I 
LbL W is curdrently genderate

2
d
7
, Dp

O
roEif ec~ed to ·::_;_:_!_ 

e generate , or store at sues as 
a result of nuclear weapons technology 
production, nuclear reactor operations, 
environmental restoration activities, and i ::i 
research. 

• DOE will need to manage an estimated I. 5 
million cubic meters of U W over the next 
20 years. 

• DOE must select treatment and disposal 
sites for UW. 

classes of waste frequently categorized as LLW: special case waste, which is waste generated by DOE that 

7- 1 



Chapter 7 Impacts of the Management of IL W 

does not fit into any typical LLW management activity (i.e ., treatment, storage, and disposal), and 

commercially generated Greater-Than-Class-C (GTCC) LLW. However, because special case waste has 

unique site-specific considerations and the GTCC LLW program has not been fully defined, these LLW 

groups are excluded from the WM PEIS analysis ( see discussion in Chapter 1, Section I . 5. 6). 

7.1.2 VOLUMES AND LoCATIONS 

Approximately 1.5 million cubic meters of LLW is generated, projected to be generated, or stored at 27 

DOE sites. Table 7.1-1 presents the total estimated LLW volumes at those sites. Although 27 DOE sites 

manage LLW, 7 sites generate more than 80%: the Hanford Site, INEL, LANL, ORR, Paducah, 

Portsmouth, and SRS. Figure 7 .1-1 presents the total LL W volumes at the 16 major sites considered under 

the LL W alternatives. The bar chart and map illustrate LL W distribution across the country. 

7.1.3 EXISTING AND PLANNED FACILITIES AVAILABLE AT DOE SITES 

DOE used the existing and planned LLW facilities and capacities listed in Table 7.1- 2 to establish the 

baseline capacities for treatment and disposal and to determine the need for new or expanded facilities. 

Planned facilities include only the facilities for which a conceptual design has been completed. 

Analysis in the WM PEIS assumes use of existing and planned facilities until their capacities are met. If 

additional capacity is needed, use of new generic facilities is assumed. These conceptual facilities provide 

the difference in TSD capacity between the baseline reported in Table 7 .1-2 and what is necessary to 

manage the source term whicJl a given site would receive under any given alternative. Conceptual facilities 

are based on generic designs with set impacts (e.g. , cost, performance/efficiency). Where necessary for 

analysis, an assumption was made that the impact of existing facilities essentially reflects the impact of 

generic facilities. 
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Table 7.1-1. Low-Level Waste Volumes0
• b 

(Cubic Meters) 

20-Year 
DOE Site Inventory Projected 

Generation 

1. Ames Laboratory 26 80 

2. Argonne National Laboratory-East 880 5,800 

3. Bettis Atomic Power Laboratory 0 12,000 

4. Brookhaven National Laboratory e e 

5. Fermi National Accelerator Laboratory 45 1,400 

6. Fernald Environmental Management Project e e 

7. Hanford Site c 0 88,000 

8. Idaho National Engineering Laboratory 3,500 100,000 

9. Kansas City Plant 3 20 

10. Knolls Atomic Power Laboratory 0 19,000 

11. Lawrence Berkeley Laboratory 53 1,200 

12. Lawrence Livermore National Laboratory 780 2,800 

13. Los Alamos National Laboratory 0 150,000 

14. Mound Plant 1,600 37,000 

15. Nevada Test Site e e 

16. Oak Ridge Reservation 48,000 200,000 

17. Paducah Gaseous Diffusion Plant 5,300 45,000 

18. Pantex Plant 34,000 6,100 

19. Pinellas Plant 16 1,300 

20. Portsmouth Gaseous Diffusion Plant 1,500 96,000 

21. Princeton Plasma Physics Laboratory 2 220 

22. ,RMI Titanium Company 2,500 48,000 

23. Rocky Flats Environmental Technology Site 2,400 39,000 

24. Sandia National Laboratories-New Mexico 680 1,800 

25. Savannah River Sited 11 ,000 500,000 

26 Stanford Linear Accelerator Center 2,200 280 

27 . West Valley Demonstration Project e e 

Total 114,000 1,360,000 

a Volume data are rounded from field estimates and columns do not add. 

Chapter 7 

Estimated Inventory 
Plus 20-Years 

Generation 

110 

6,700 

12,000 

e 

1,500 

e 

88,000 

110,000 

23 

19,000 

1,300 

3,600 

150,000 

38,000 

e 

250,000 

50,000 

40,000 

1,300 

97,000 

220 

51 ,000 

41 ,000 

2,500 

510,000 

2,500 

e 

1,480,000 

b Potential waste to be generated by environmental restoration activities are not included in the totals in this table. See Section 7.15 
for a discussion of environmental restoration generated LLW. 
c Excludes LLW fraction of the Hanford Site tank wastes . 
d Excludes SRS saltstone-29,600 m3/yr. 
e No reported LLW generation data in the 1991 Integrated database. 
Source: DOE, 1992. 
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Ten sites conduct different degrees of LLW treatment using existing facilities. Size reduction and 

compaction facilities typically used to reduce the total volume of waste requiring disposal are the most 

prevalent existing facilities for LLW treatment. Six DOE sites have operating LLW disposal facilities. Of 

these, three {INEL, LANL, and ORR) accept only onsite wastes, one (SRS) accepts small amounts of waste 

from several small generators, and two (the Hanford Site and NTS) accept large quantities of offsite waste 

from other DOE sites. 

Table 7.1-2. Capacities of Existing and Planned LLW Facilities 

Site Aqueous 
Treatment 

Hanford 

INEL 20,100 

LANL 

NTS 

ORR 39 ,800 

SRS 

LBL 

LLNL 

PGDP 1,100 m3/yr 

Mound 

RFETS 

RMI 

• Indicates planned capacity . 
Source: DOE, 1995a. 
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Treatment m3/yr 

Size 
Incineration 

Reduction 
Compaction 

4,040 

2,300 5,000 5,700 

1,400 m3/yr 

8,200 20,000 m3/yr 

Sufficient for 
LBL Needs 

115 m3/yr 1,500 m3/yr 

5,600 m3/yr 

102 m3/yr 

Disposal m3 

Engineered Shallow 
Solidification 

Disposal Land 

85,000 m3 

27 ,770 39,000 m 3 

13,000 m 3 

449 ,000 m3 

6,000 

210 48,000 
5,700 

105 

Sufficient for 
PGDP Needs 

252 m3/yr 



Current Inventory + 20 Years Generation (in cubic meters) 

I ' ·..0 
~ -.... {.>.) 

c::> LN 

~ 
co 
"J 

~ 
II 

....r:::. 
0-·, 
0--·, 

• WIPP, the seventeenth major DOE site will manage only TRUW. 

Figure 7.1-1. Low Level Waste-Total Inventory and Generation 
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7 .2 Analytical Methods and Assumptions 

The character of the waste is as important as waste volume in determining the potential impacts resulting 

from LLW management. LLW can contain many different radionuclides in many combinations and can 

be present in many physical forms ranging from dilute liquids to activated metal equipment. For the 

purposes of analysis, DOE categorized LLW by radiological and physical properties, and assigned the 

waste into an appropriate treatability category to calculate risk, costs, and other impacts. This process is 

further described below. 

7.2.1 CHARACTERISTICS 

7.2.1.1 Physical 

DOE defined the treatment requirements for LLW based on physical characteristics of the waste (e.g., 

liquid, solid). In addition, using site data and information contained in the Waste Management Information 

System database (ORNL, 1992), LLW at each site was characterized into the following IO treatability 

categories: solid LLW classified as (1) combustible, (2) noncombustible-noncompactible, (3) 

noncombustible-compactible, (4) surface-contaminated bulk metal/equipment, (5) activated bulk 

metal/equipment, (6) sludge/resin, (7) other (wastes that do not fit into the previous categories); liquid 

LLW classified as either (8) dilute/aqueous or (9) or liquids containing organic materials; and (10) remote

handled (RH) LLW, which requires special shielding during waste handling. These categories determined 

the treatment and processing techniques required for LL W to produce a final waste form suitable for 

disposal. 

7 .2.1.2 Radiological Profiles 

After categorizing the waste into the IO treatability categories, DOE further categorized LL W by its 

radiological characteristics. Six radiological categories, or radiological profiles, defined in the 1992 

Integrated Data Base (DOE, 1992) were assigned to LL W streams at the 16 major sites. These categories, 

described in Table 7 .2-1, identify the radionuclides likely to be encountered based on the origin of the 

waste. 
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Table 7.2-1. LLW Radiological Profiles 

Category Description 

Uraniwn/thorium Waste material primarily containing the naturally occurring radioactive elements 
of uranium or thorium. 

Fission products Waste containing radionuclides (e.g., cesium-137 and strontium-90) that result 
when a heavy nucleus is split. 

Induced activity Waste that contains elements that were initially not radioactive but became 
radioactive as a result of absorbing neutrons (e.g. , cobalt-60). 

Tritium Waste material containing trace amounts of tritium (a synthetically produced 
radioactive isotope of hydrogen). 

Alpha Waste materials contaminated with alpha-emitting (helium nuclei) radionuclides 
not listed under uraniwn/thorium or low levels (Jess than 100 nCi/g) of 
transuranic isotopes. 

Other Waste material that is combined or undefined. 

7.2.2 'fECHNOWGIES AND TREATMENT PROCESSES 

DOE analyzed two treatment strategies for LLW: minimum treatment, defined as the least amount of 

treatment required prior to either onsite disposal or transport to another site for disposal; and volume 

reduction, which reduces the overall disposal volume of LL W using a variety of treatment techniques. 

Minimum treatment includes solidification of liquids and fines, and packaging. Volume reduction uses 

several different available technologies, including thermal treatment, compaction/supercompaction, size 

reduction, and evaporation/concentration. 

LLW is treated by one or more treatment pwcesses (or "modules"). Individual modules were linked 

together to form a complete treatment flow process. Figure 7 .2-1 illustrates the treatment flow diagrams 

which include incineration, solidification, compaction/supercompaction, size reduction, evaporation/ 

concentration, and general aqueous treatment technologies. 

Figure 7.2-2 illustrates the percentage of waste that could be treated by each technology under the policies 

of minimum treatment and volume reduction. Because treatment is based primarily on physical waste 

characteristics, not all the wastes are eligible for all the treatment technologies. 

For LLW disposal, DOE evaluated the impacts associated with both shallow land burial and engineered 

disposal facilities. 
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Minimum Treatment Flow Diagram 

Combustible 

Sludge/Resin 

Compactable 

Noncombustible/ 
Noncompactable 

Remote-Handled 

Solldifcatlon 

Residuals I 

Evaporation/ ••••• , 
General Aqueous 1---------+-----~ 

Packaging 

Solidified 
Waste 

. Treated water 
Dascnarge or Reuse 

Volume Reduction Flow Diagram 

Combustible 

,-•-•-0!'2-"-•-•-~ .... __ T_~_ff-G..,

7
_,-~-~t _ __.1------.... "'{c Discharge to Stack) 

Thermal 
Organic 
Liquid 

I 
I 

T:~ent R-! 
I 

FIitered 
Emlsslono 

I • • • • • • • • • • • Soltdification 
Sludge/Resin >----i:11"-----------~-.---.-------' 

(oplonal)I Reslduals ! ;_:Reolduala E~= 

I.-Co-mpa_ct_l_bl ..... e'-.._>-_+ ...... ___ •, .... _c_o_m_pa_ct_lo_n/ _ _:-•-••-••:_~-------1 
. '/ ,. Supercompaction 

Aqueous 
Liquid 

Evaporation 
General Aqueous 

Allcrod 
Emissions 

Allered 
Emloelons 

Solidified Waste 

Compacted Waste 

Treated Water 
Discharge or Reuse 

Bulk Metals/*·'>----------11.i 
Equipment Size Reduction 

----------size-Reduced Waste 

Noncombustible/ 
No Noncompactible 

Remote-Handled Packaging 1---------.. ,.--<( Packaged Waste) 

* Includes both sl.Wface-<:ontaminated Bulk Metal/Equipment and Activated Bulk MetaVEquipmenl 

Figure 7.2-1. Low-Level Waste Flow Diagram 
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Minimum Treatment 

Packaging/Direct Burial 91% · 

lidification 4% 

Volume Reduction 

Figure 7.2-2. LL W Treatment Processes 
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7.2.3 WM PEIS ASSUMPTIONS: FACILITIES, TREATMENT, AND DISPOSAL 

In addition to the assumptions regarding the physical and radiological characteristics of LLW, DOE made 

other assumptions to conduct the LLW analysis. These assumptions are summarized below. 

Facilities 

• The WM PEIS uses a 20-year period for the analysis of waste management operations. Within this 

20-year period, new facilities will be constructed within the first 10 years, and accumulated waste and 

annually generated waste will be treated within the following IO-year period. 

• In the LL W analysis, each site is assumed to build and operate facilities with capacities sufficient to 

handle only LLW. This avoids linking results of one waste type to decisions not yet made in another 

and results in conservative estimates of risk, cost, and impacts. However, the alternatives were 

structured to accommodate locating LLMW and LLW facilities at the same sites to more accurately 

reflect the reality of coordinated treatment and disposal. Chapter 11 discusses cumulative effects for 

sites hosting more than one waste type facility. 

Treatment 

• Aqueous LLW treatment facilities are assumed to exist in sufficient capacities at all facilities with 

wastewater, except at the Pantex Plant which would build a new aqueous treatment facility. The 

sludges (fine material and residuals) from this treatment are included in the sludge treatability group 

and are to be solidified; therefore, liquid LL W is not shipped for treatment or disposal in any of the 

alternatives. In fact, in current practice, LLW is not generally transported for treatment; rather, LLW 

is transported primarily to move the waste to a final disposal location. 

• For all alternatives, some treatment is considered practical and will occur at every site in both the 

minimum treatment and volume reduction approaches. 

• LL W storage capacities are sufficient at individual sites or can be expanded to meet future 

requirements. 
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Disposal 

• Two types of disposal were analyzed in the WM PEIS: shallow land burial and engineered disposal. 

Shallow land disposal is generally used where the groundwater table is far below the surface and 

therefore was the primary disposal method assumed at western sites, except at RFETS which used 

above ground facilities because of shallow groundwater conditions. Engineered concrete structures 

are typically used for disposal at sites with shallow groundwater and high precipitation rates to reduce 

potential radionuclide migration. In addition to RFETS, DOE assumed the use of aboveground 

engineered concrete structures for sites located in the eastern United States, except at SRS which 

currently uses belowground vaults. 

7.2.4 TRANSPORTATION ANALYSIS AND ASSUMPTIONS 

DOE analyzed transportation impacts associated with each alternative. Both truck and rail transportation 

were analyzed using routing models following the general principle of minimizing distance and 

transportation time. Transportation routes were selected to be consistent with DOE's current routing 

practices and all applicable Department of Transportation (DOT) routing regulations (49 CFR 173). 

In general , the risk to populations or individuals from the transportation of radioactive materials is related 

to the external dose rate, which is the amount of radiation potentially emitted from the shipment. For 

analytical purposes, DOE assumed the average dose rate of each shipment would not exceed 1 millirem 

per hour at I meter from the shipping container (consistent with DOE's historical practices), alth.ough DOT 

regulations allow a dose rate of 10 millirem per hour at 2 meters from the container. 
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7.3 Low-Level Waste Alternatives 

The WM PEIS LLW analysis considers 14 alternatives for treatment and disposal facilities within the four 

broad categories of alternatives: no action, decentralized, regionalized, and centralized. Treatment and 

disposal activities vary by alternative and by site. Each of the 14 alternatives was developed in order to 

capture and quantify the human health risks, environmental impacts, and costs associated with the range 

of LL W treatment and disposal options available to DOE, and to provide input for decisions about where 

to locate LLW treatment disposal facilities. The foldout table at the end of the chapter shows the sites at 

which LL W would be treated and disposed of under each alternative. This foldout table is designed to be 

used as a quick reference when reading the LL W impact sections. 

7.3.1 NO ACTION ALTERNATIVE 

The No Action Alternative provides a baseline for the analysis that approximates the current DOE 

program. Under the No Action Alternative, LLW would be treated using existing facilities and shipped 

to one of six authorized DOE disposal sites. Today, most offsite LL W disposal occurs at NTS and the 

Hanford Site. The six. sites currently operating have sufficient unused designated disposal area onsite for 

the proposed LLW disposal operations or the disposal area could be expanded as required. Figure 7.3-1 

and Table 7 .3-1 illustrate the No Action Alternative. 

7.3.2 DECENTRALIZED ALTERNATIVE 

The Decentralized Alternative considers disposal at 16 DOE sites following minimum treatment at all 27 

LLW sites. Figure 7.3-2 and Table 7.3-2 illustrate the Decentralized Alternative. 
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LLW No Action Alternative-(Dispose at 6 Sites) 

"v Sites Treat with Existing 
Facilities 

a Sites Treat and Dispose 
with Existing Facilities 

• Existing Disposal Sites 

Figure 7.3-1. LLW No Action Alternative 

Generating Sites 

ORR Ames, Hanford, \ INEL LANL LLNL, NTS , 
\ ANL- E, BNL, Fermi, \ FEMP, SNL-NM, 
\ LBL, KAPL, PGDP, \ j Pantex, RFETS , 
\ PORTS, PPPL, \ j RMI, KCP, Mound 
l SLAC, WVDP, Bettis l . . 

Chapter 7 

Pinellas, SRS 

Treat 
ALL SITES MINIMUM TREAT AND SOME SITES VOLUME REDUCE USING EXISTING 

FACILITIES, AS APPLICABLE 

Dispose ORR Hanford INEL LANL NTS SRS 
(% Rec'd 

(0) (68) (0) (0) (100) ( < 1) 
from offsite) 

Note: Percentage of waste a site would receive from offsite is indicated in parentheses. 

Table 7.3-1. LLW No Action Alternative 
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LL W Decentralized Alternative-(Dispose at 16 Sites) 

Treat 

• Disposal Sites 

Bettis 
KAPL 
PPPL 
Fermi 
Mound 
PORTS 

RMI 

ANL-El WVDl'j 

Ames j j 

Figure 7.3-2. LL W Decentralized Alternative 

Generating Sites 

Pantexl Pinellai RFETSl SNL-

j SRS l l NM 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

MINIMUM TREAT AT ALL GENERA TING SITES 

Dispose PORTS ANL-E WVDF BNL FEMF Hanford INEL PGDP LANL LLNL NTS ORR Pantex SRS RFETS S~-

(% 
Rec'd 
from 
offsite) 

(55) (2) (0) (0) (0) (0) (0) (<I) (0) (56) (0) (0) (0) ( <I) (0) (0) 

Note: Alpha-LLW would be treated and disposed ofat the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS. RH LLW would 
be treated and/or disposed of at one of four sites with RH facilities: the Hanford Site, INEL, ORR, SRS. Percentage of waste a site would receive 
from off site is indicated in parentheses. 

Table 7.3-2. LL W Decentralized Alternative 
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7.3.3 REGIONALIZED ALTERNATIVES 

The regionalized alternatives consider treatment at 11, 7, and 4 sites and disposal at 12, 6, and 2 sites. 

Regionalized Alternative 1 considers disposal at 12 sites, after minimum treatment at 11 sites. Regionalized 

Alternative 2 analyses the impacts resulting from disposal at the same 12 sites after volume reduction at 

the same sites as those in Regionalized Alternative 1. In addition to the Decentralized Alternative, 

Regionalized Alternatives 1 and 2 are the only alternatives that propose treatment or disposal activities at 

FEMP, LLNL, the Pantex Plant, and Paducah. 

The remainder of the LLW regionalized alternatives (Regionalized Alternatives 3 through 7) focus most 

LLW treatment and disposal activities at eight sites: the Hanford Site, INEL, LANL, NTS, ORR, 

Portsmouth, RFETS, and SRS. Although the sites are the same for most of the regionalized alternatives, 

impacts at the sites vary because of the use of different treatment technologies and incoming waste 

volumes. For example, Regionalized Alternatives 3 and 4 would dispose of waste at the same six sites. 

However, Regionalized Alternative 3 would conduct only minimum treatment before disposal, whereas 

Regionalized Alternative 4 would use volume reduction techniques on the waste that can be reduced, in 

addition to conducting minimum treatment prior to disposal. Because Portsmouth and RFETS become 

waste consolidation sites for volume reduction before disposal in Regionalized Alternative 4, they would 

have a greater potential to experience impacts than under the minimum treatment scenario in Regionalized 

Alternative 3, although both configurations use the same six sites for disposal. Regionalized Alternative 

5 considers volume reduction at four sites and disposal at six, compared to volume reduction at seven sites 

under Regionalized Alternative 4. Regionalized Alternatives 6 and 7 each consider disposal at two sites 

after minimum treatment: the Hanford Site and SRS, under Regionalized Alternative 6 and NTS and SRS, 

under Regionalized Alternative 7. 

Figures 7.3-3 through 7.3-9 and Tables 7.3-3 through 7.3-9 illustrate Regionalized Alternatives 1 

through 7. 
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LLW Regionalized Alternative 1-(Dispose at 12 Sites) 

• Disposal Sites 

Treat 

Dispose 

(% Rec'd 
from 
offsite) 

Ames, ANL-E, 
Bettis, BNL, 

Fermi, KAPL, 
Mound, PORTS, 

PPPL, RMI, 
WVDP 

PORTS 

(.57) 

Figure 7.3-3. LL W Regionalized Alternative 1 

Generating Sites 
. . . . . . 

PEMP l Hanford l INEL l KCP. l LANL, l LBL, l NTS 
l PGDP l SNL-NM l LLNL, l 

ORR Pantex Pinellas, RPETS 
SRS 

: . \ SLAC. 

MINIMUM TREAT AT ALL GENERA TING SITES 

FEMP Hanford INEL PGDP LANL LLNL NTS ORR Pantex SRS RFETS 

(0) (0) (0) ( < 1) (2) (.56) (0) (0) (0) ( < 1) (0) 

Note: Alpha-LLW would be treated and disposed ofat the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS. RH LLW would 
be treated and/or disposed of at one of four sites with RH facilities: the Hanford Site, INEL, ORR, and SRS. Percentage of waste a site would 
receive from offsite is indicated in parentheses . 

Table 7.3-3. LL W Regionalized Alternative 1 
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LLW Regionalized Alternative 2-(Treat at 11 Sites; Dispose at 12) 

• Disposal Sites 

a Volume Reduction Treatment 
& Disposal Sites 

Figure 7.3-4. LL W Regionalized Alternative 2 

Generating Sites 

Bettis FEMP ;Hanford INEL KCP \ LBL LANL \ NTSa 

BNL Ames l NTS PGDP l LLNL SNL-NM! 
KAPL ANL-E \ l SLAC 

PORTS Fermi l 
PPPL Mound j 
RMI 

WVDP: 

Treat PORTS PEMP Hanford INEL PGDP LLNL LANL 

(% Rec'd from 
(48) (100) (0) (0) ( <I ) (56) (2) 

offsite) 

Dispose PORTS PEMP Hanford INEL PGDP LLNL LANL NTS 
(% Rec'd from 

(57) (0) (0) (0) ( < 1) (56) (2) (0) 
offsite) 

1 
LLW requiring minimum treatment only . 

ORR Pant.ex Pinellas \ RFETS 

SRS 

ORR Pantex SRS RPETS 

(0) (0) ( < 1) (0) 

ORR Pantex SRS RPETS 

(0) (0) ( < 1) (0) 

Note: :Alpha-LLW would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, RPETS, LANL, and SRS. RH LLW would 
be treated and/or disposed of at one of four sites with RH facilities : the Hanford Site, INEL, ORR, SRS. All sites minimum treat those waste 
streams that cannot be volume reduced, and send that waste to disposal at the volume reduction site, if applicable, or to another disposal site . 
Percentage of waste a site would receive from off site is indicated in parentheses . 

Table 7.3-4. LL W Regionalized Alternative 2 
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LLW Regionalized Alternative 3- (Dispose at 6 Sites) 

• Disposal Sites 

Figure 7.3-5. LL W Regionalized Alternative 3 

Generating Sites 

Ames, ANL-E, Bettis, Hanford INEL . LANL, LBL, LLNL, Pinellas , SRS 
BNL, FEMP, Fermi, Pantex, NTS, SLAC 
RMI, KAPL, PGDP, RFETS, 
PORTS, PPPL, KCP, SNL-NM 
Mound, ORR, WVDP 

Treat MINIMUM TREAT AT ALL GENERA TING SITES 

Dispose ORR Hanford INEL LANL NTS SRS 
(% Rec'd from offsite) (52) (0) (0) (36) (100) ( < 1) 

Note: Alpha-LLW would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS. RH LLW would 
be treated and/or disposed of at one of four sites with RH facilities : the Hanford Site, INEL, ORR, SRS. Percentage of waste a site would receive 
from offsite is indicated in parentheses. 

Table 7.3-5. LL W Regionalized Alternative 3 
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LL W Regionalized Alternative 4-(Treat at 7 Sites; Dispose at 6) 

V Volme Reduction Treatment Sltea 

• Disposal Sites 

~ Volume Reduction Treatment & 

Disposal Sites 

Figure 7.3-6. LL W Regionalized A/,ternative 4 

Treat 
(% Rec'd from 
offsite) 

Dispose 
(% Rec'd from 
offsite) 

Ames, ANL-E, Bettis, 
BNL, Fermi , PEMP, 

KAPL, KCPmt, Mound, 
PORTS, PPPL, RMI , 

WVDP 

PORTS 

(59) 

ORR 

(52) 

8 
LLW requiring minimum treatment only . 

Generating Sites 

ORR, ; Hanford, ; 
PGDP l LBL, l 

l LLNL, l 
l SLAC l 

ORR 

(18) 

. . . . . . . . . . 
Hanford 

(8) 

Hanford 

(8) 

NTS\ 
LLNL 
LBL 

SLAC 

NTS 

(100) 

INEL 
NTS 

INEL 

(0) 

INEL 

(0) 

KCP, 
RPETS 

RFETS 

(<I) 

LANL, 
Pantex, 

SNL-NM 

LANL 

(24) 

LANL 

(36) 

Pinellas, 
SRS 

SRS 

(< I) 

SRS 

(<I) 

Note: Alpha-LLW would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, RFETS , LANL, and SRS. RH LLW would 
be treated and/or disposed of at one of four sites with RH facilities : the Hanford Site, INEL, ORR, and SRS . All sites minimum treat those waste 
streams that cannot be volume reduced, and send that waste to disposal at the volume reduction site, if applicable, or to another disposal site. 
Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 7.3-6. LL W Regionalized Alternative 4 
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LLW Regionalized Alternative 5-(Treat at 4 Sites; Dispose at 6) 

• Disposal Situ 

~ Volume Reduction Treatment 
& Disposal Situ 

Figure 7.3-7. LLW Regionalized Alternative 5 

Treat 
(% Rec'd from offsite) 

Dispose 
(% Rec'd from offsite) 

Ames, ANL-E, Bettis, 
BNL, Fermi, FEMP, 
KCP, KAPL, Mound, 
ORR, PGDP, PORTS, 

PPPL, RMI, WVDP 

ORR 
(54) 

ORR 
(52) 

a LLW requiring minimum treatment only . 

Generating Sites 

Hanford, i INEL, 
j LBL, LLNL, j LANL, NTS, j 
i SLAC j Pantex, i 
i i RFETS, i 
[ \ SNL-NM \ 

Hanford 
(8) 

Hanford 
(8) 

INEL 
(71) 

INEL 
(69) 

Pinellas , 
SRS 

SRS 
( < 1) 

SRS 
( < 1) 

LLNLa 
LBLa 

SLACa 
NTSa 

NTS 
(100) 

SNL-NMa 
LANLa 
Pantexa 
RFETSa 

LANL 
(64) 

Note: Alpha-LLW would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS . RH LLW would 
be treated and/or disposed of at one of four sites with RH facilities : the Hanford Site, INEL, ORR, and SRS . All sites minimum treat those waste 
streams that cannot be volume reduced, and send that waste to disposal at the volume reduction site, if applicable, or to another disposal site. 
Percentage of waste a site would receive from offsite is indicated in parentheses. 

Table 7.3-7. LLW Regionalized Alternative 5 
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LL W Regionalized Alternative 6-(Dispose at 2 Sites) 

• Disposal Sites 

Figure 7.3-8. LL W Regionalized Alternative 6 

Generating Sites 

Hanford, INEL, LANL, LBL, LLNL, Ames, ANL-E, Bettis, BNL, FEMP, 
NTS, Pantex, RFETS, SLAC, SNL-NM Fermi, KAPL, KCP, Mound, ORR, 

PGDP, Pinellas, PORTS, PPPL, RMI, 
SRS, WVDP 

Treat MINIMUM TREAT AT ALL GENERA TING SITES 

Dispose 
Hanford SRS 

(% Rec'd from 
(80) (51) 

offsite) 

NOie: Alpha-11.,W would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS . RH LLW would 
be treated and/or disposed of at one of four sites with RH facilities : the Hanford Site, INEL, ORR, SRS . Percentage of waste a site would receive 
from off site is indicated in parentheses . 

Table 7.3-8. LL W Regionalized Alternative 6 
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LL W Regionalized Alternative 7-(Dispose at 2 Sites) 

• Disposal Sites 

Figure 7.3-9. LL W Regionalized Alternative 7 

Generating Sites 

Hanford, INEL, LANL, LBL, LLNL, NTS, Ames, ANL-E, Bettis, BNL, FEMP, Fermi, 
Pantex, RFETS, SLAC, SNL-NM KAPL, KCP, Mound, ORR, PGDP, 

Pinellas, PORTS, PPPL, RMI, SRS, 
WVDP 

Treat MINIMUM TREAT AT ALL GENERATING SITES 

Dispose NTS SRS 
(% Rec'd from 

(100) (51) 
offsite 

Note: Alpha-1.LW would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS . RH LLW would 
be treated and/or disposed of at one of four sites with RH facilities : the Hanford Site, INEL, ORR, and SRS. Percentage of waste a site would 
receive from offsite is indicated in parentheses . 

Table 7.3-9. LL W Regionalized Alternative 7 
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7.3.4 CENTRALIZED ALTERNATIVES 

DOE analyzed disposal at one site under the centralized alternatives. Five alternatives were considered. 

Centralized Alternatives 1 and 2 would dispose of LLW at the Hanford Site and NTS, respectively, after 

minimum treatment at all DOE sites. Centralized Alternative 3 evaluates disposal at the Hanford Site after 

volume reduction treatment at seven sites. In Centralized Alternative 4, NTS would be the single disposal 

site after volume reduction at the same seven sites considered in Centralized Alternative 3. Centralized 

Alternative 5 considers both the consolidation of LL W for volume-reducible treatment and disposal at the 

Hanford Site. Figures 7 .3-10 through 7 .3-14 provide views of the geographic proximity of the DOE sites 

involved in the centralized alternatives, and Tables 7.3-10 through 7.3- 14 ' describe the Centralized 

Alternatives 1 through 5. 

7.3.5 RATIONALE FOR SELECTION OF SITES 

DOE generally selected LLW sites as candidates for treatment and disposal facilities if the sites had large 

volumes of waste. In addition, the alternatives were formulated to consolidate LLW for treatment and 

disposal at locations which minimized offsite transportation by shipping to the closest available treatment 

or disposal site. 

Because of the interrelationship between LLW and LLMW, DOE used the same treatment (volume 

reduction) and disposal locations for LLW as those identified for the LLMW alternatives in Chapter 6. 

The number of disposal sites considered covers a reasonable range of sites-from 1 to 16, with intermediate 

numbers of 2, 6, and 12. Sixteen candidate sites were identified to be consistent with those under 

consideration for LLMW. Likewise, the actual sites used for each LLW alternative mirror those for 

comparable LLMW alternatives. As discussed in Chapter 6, Section 6.3.5, the LLMW alternatives were 

selected using criteria established by DOE in coordination with the States under the Federal Facility 

Compliance Act (FFCAct) (42 USC 9601 et seq.) . 
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LL W Centralized Alternative 1-(Dispose at 1 Site) 

• Disposal Site 

Figure 7.3-10. LLW Centralized Alternative 1 

Generating Sites 

All Sites 

Treat MINIMUM TREAT AT ALL GENERA TING SITES 

Dispose Hanford 
(% Rec'd from offsite) (94) 

Note: Alpha-LLW would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS. 
RH LLW would be treated and/or disposed of at one of four sites with RH facilities: the Hanford Site, INEL, ORR, and SRS. 
Percentage of waste a site would receive from offsite is indicated in parentheses. 

Table 7.3-10. LLWCentralized Alternative 1 
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LLW Centralized Alternative 2-(Dispose at 1 Site) 

• Disposal Site 

Figure 7.3-11. LLW Centralized Alternative 2 

Generating Sites 

All Sites 

Treat MINIMUM TREAT AT ALL GENERA TING SITES 

Dispose NTS 
(% Rec'd from offsite) (100) 

Note: Alpha-LLW would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS. 
RH LLW would be treated and/or disposed of at one of four sites. with RH facilities : the Hanford Site, INEL, ORR, and SRS. 
Per~tage of waste a site would receive from offsite is indicated in parentheses. 

Table 7.3-11. LL W Centralized Alternative 2 
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LL W Centralized Alternative 3-(Treat at 7 Sites; Dispose at 1) 

'v Volume Reduction Treatment 
Sites 

~ Volume Reduction Treatment & 

Disposal Site 

Figure 7.3-12. LLW Centralized Alternative 3 

Generating Sites 
. . 

Ames, ANL-E, Bettis, BNL, l Hanford, l INEL j KCP, . LANL, 
Fermi, FEMP, KAPL, \ LBL, \ NTS j RFETS j Pantex, 

Mound, PORTS, PPPL, \ LLNL, \ ._!. l:j SNL-NM 
RMI, WVDP l SLAC l 

Treat PORTS Hanford INEL RFETS LANL 
(% Rec'd from 

(59) (8) (0) (< 1) (24) 
offsite) 

Dispose Hanford 

(% Rec'd from 
(94) 

offsite) 

ORR, 
PGDP 

ORR 

(18) 

Pinellas, 
SRS 

SRS 

( < 1) 

Note: All sites send minimum treabnent wastes directly to the Hanford Site for disposal . Alpha-LLW would be treated and disposed of at the closest 
of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS. RH LLW would be treated and/or disposed of at one of four sites with RH 
facilities: the Hanford Site, INEL, ORR, and SRS. Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 7.3-12. LL W Centralized Alternative 3 
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LL W Centralized Alternative 4-(Treat at 7 Sites; Dispose at 1) 

'iJ Volume Reduction Treatment 
Sites 

~ Volume Reduction Treatment & 

Disposal Site 

Figure 7.3-13. LLW Centralized Alternative 4 

Generating Sites 

Ames, ANL-E, Bettis, Hanford, j INEL, KCP, LANL, 
BNL, Fermi, FEMP, LBL, NTS RFETS \ Pantex, 

KAPL, Mound, PORTS, LLNL, j SNL-NM 
PPPL, RMI, WVDP SLAC 

Treat PORTS Hanford INEL RFETS LANL 
(% Rec'd from 

(59) (8) (0) (24) 
offsite) 

Dispose NTS 

(% Rec'd from 
(100) 

offsite) 

ORR, Pinellas , 
PGDP SRS 

ORR SRS 

(18) ( < 1) 

Note: All sites send minimum treatment wastes directly to NTS for disposal. Alpha-LLW would be treated and disposed of at the 
closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS. RH LLW would be treated and/or disposed of at one of 
four sites with RH facilities : the Hanford Site, INEL, ORR, and SRS. Percentage of waste a site would receive from offsite is 
indicated in parentheses. 

Table 7.3-13. LL W Centralized Alternative 4 
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LLW Centralized Alternative 5-(Treat and Dispose at 1 Site) 

a Volume Reduction Treatment & 
Disposal Site 

Figure 7.3-14. LL W Centralized Alternative 5 

Generating Sites 

All Sites 

Treat Hanford 

(% Rec'd from offsite) (95) 

Dispose Hanford 

(% Rec'd from offsite) (94) 

Note: All sites send minimum treatment waste to the Hanford Site for disposal. Alpha-LLW would be treated and disposed of at 
the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and SRS. RH LLW would be treated and/or disposed of at one 
of four sites with RH facilities : the Hanford Site, INEL, ORR, and SRS. Percentage of waste a site would receive from offsite 
is indicated in parentheses. 

Table 7.3-14. LLW Centralized Alternative 5 
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7 .4 Health Risks 

The greatest fatality risk is to m:zste ma.nagement workers, prima.rily for physical hazards. The 
number of worker fatalities would decrease as the volume of IL W decreases through volume 
reduction. Radiation exposure risks to noninvolved worker and offsite populations are a function of 
the treatment technology and the DOE site. The highest risks to offsite populations would occur at 
FEMP, ILNL, and Ponsmouth. Consolidation of treatment at the Hanford Site, LANL, or ORR 
would result in the highest probability of offsite population MEI cancer fatalities. Concentrations of 
radionuclides in the groundwater near disposal facilities exceed applicable standards at several sites, 
demonstrating the need for performance based miste acceptance criteria. Management of 
radionuclide concentrations and m:zste forms would be required to assure acceptable water quality ., 
and huma.n health risks. Transponation risks from both traffic accidents and radiation exposure 
would be greatest ur:zder the Centralized Alternatives, which involves the largest number of vehicle 
miles travelled. Travel by rail, rather than truck, would reduce transponation risk. 

Health risk impacts can result from exposure to radiation and from physical trauma associated with 

constructing and operating treatment and disposal facilities or transporting waste. Health effects resulting 

from radiation exposure, whether from sources external or internal to the body, can affect either the 

exposed individual's body (known as a "somatic" effect; e.g. , cancer) or descendants of the exposed 

individual (known as a "genetic" effect) . This section 

discusses the estimated adverse health impacts resulting 

from radiation exposures as well as from physical hazards 

for each LLW treatment and disposal alternative . Details of 

the LLW results are contained in Appendices D, E, and F. 

Methodology details are contained in Chapter 5, Appendix 

D and in ORNL Technical Reports (ORNL, 1995a, 1995b, 

1995c). 

Potential health risks to a number of receptor populations 

and individuals are presented including: 

• the offsite population-those individuals living within 

a 50-mile radius of the site, as well as along 

transporation routes; 

The following sections present the 
impacts for the LL W Alternatives: 

7.4 Health Risks 
7.5 Air Quality Impacts 
7. 6 Water Resources Impacts 
7. 7 Ecological Resources Impacts 
7. 8 Economic Impacts 
7.f) Population Impacts 
7.10 Environmental Justice 

Concerns 
7.11 Land Use Impacts 
7.12 Infrastructure Impacts 
7.13 Cultural Resources Impacts 
7.14 Costs 
7.15 Environmental Restoration 

Analysis 
7.16 Comparison of Alternatives 

Summary 
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• noninvolved workers population-the workers on DOE sites who are not involved directly in waste 

management activities; 

• waste managemen~ workers population (or "waste management workers")-onsite employees working 

in a site's waste management facilities, including workers involved in the waste management process, 

construction workers who build the waste management facilities, and those operating the trucks and 

trains that transport the waste; 

• maximally exposed individuals (MEI) for the 

offsite population-hypothetical individual in 

the offsite population who would receive the 

highest total lifetime multimedia dose; 

• MEI for the noninvolved worker 

population-hypothetical individual in the 

noninvolved worker population who would 

receive the highest total lifetime multimedia 

dose; 

Maximally Exposed Individual 

In keeping with the standard risk assessment 
methodology, DOE analyzed the impacts to a 
"maximally exposed individual. " The MEI is the 
hypothetical person within the receptor group 
who has the highest exposure. This individual is 
assumed to be located at the point of maximum 
concentration of contaminants 24 hours a day, 7 
days a ¾'eek, for the 10-year period of operations 
analyzed in the WM PEIS. 

• Farm family most exposed lifetime MEI-hypothetical individual in the most exposed lifetime of the 

farm family who would receive the highest dose from disposal of LLW; and 

• A hypothetical intruder-an individual who would experience potential future risks from disposal of 

LL W upon the loss of institutional control. 

The impacts evaluated were: 

• Fatalities from physical hazards; 

• Cancer fatalities from radiation exposure; 

• Cancer incidences from radiation exposure; and 

• Genetic effects from radiation exposure. 
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Interpreting the results of health risk analyses involves consideration of both uncertainties and appropriate 

standards. See Section 5 .4.1 and Appendix D for a further discussion of these issues . 

7.4.1 ROUTINE OPERATION IMPACTS 

Treatment. For operations involving LLW treatment, health effects were evaluated for the offsite 

population, the onsite worker population not involved in LLW treatment ("noninvolved workers"), and 

waste management workers directly involved in treatment activities. Impacts were quantified using two 

approaches: analysis of population health risk impacts and analysis of individual health risk impacts. 

Understanding Scientific Notation !:I 
ir-

I Scientific notation is used in this PEIS to express numbers that are so large or so small that they can 
be difficult to read or write. Scientific notation is based on the use of positive and negative powers 1,_i,_., 

(or exponents) of 10. A number written in scientific notation is expressed as the product of a number 
between 1 and JO times a positive or negative power of JO. Some positive and negative powers of JO I 
include: 

Positive Powers of 10 
UY=JOxl=lO 
J(J = !Ox 10=100 
and so on, therefore, 
J(J = 1,000,000 (or I million) 
etc. 

Negative Powers of 10 
](11 = 1 /JO = 0.1 
](12 = 1/100 = 0.01 
and so on, therefore, 
](16 = 0.000001 (or I in I million) 
etc. 

A power of JO is also commonly expressed as "E", where "E" means "x JO". For example, 3 x 1()5 
can also be written as 3£+5, and 3 x 10·5 is equivalent to 3£-5. Therefore, 3£+05=300,000 and 
JE-5=0.00003. 

The health risk data tables in this section use "E" notation with negative exponents. 

Population impacts focus on the total numher of people in each receptor population who would experience 

adverse health impacts if a particular alternative is implemented. Table 7.4-1 provides estimates of the 

sizes of the offsite and waste treatment management worker populations by site. The waste management 
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worker numbers are derived from generic baselines which established the number of personnel required 

to operate treatment facilities to manage a given amount of waste. 

Table 7.4-1. Of/site Population and Waste Management Treatment Worlcer Populations by Site 

Site 
Offsite WM Treatment Worker Population by Alternative8 

Population NA D Rl R2 R3 R4 RS R6 R7 Cl C2 C3 C4 cs 
ANL-E 7,939,785 402 224 224 224 224 224 224 224 224 224 224 224 224 224 

BNL 10,453,402 -- 0 -- -- -- -- -- -- -- -- -- -- -- --
FEMP 2,764,589 -- -- -- 461 -- -- -- -- -- -- -- -- -- --
Hanford 377,645 997 577 577 1,569 577 1,634 1,634 577 843 577 843 1,634 1,634 9,856 

INEL 153,061 2,169 677 677 1,809 677 1,809 3,954 1,032 1,032 1,032 1,032 1,809 1,809 677 

LANL 1,290,172 920 653 653 1,362 653 2,731 902 902 902 902 902 2,731 2,731 902 

LLNL 6,324,234 426 191 191 483 227 227 227 227 227 227 227 227 227 227 

NTS 14,266 0 -- -- -- -- 0 0 -- 0 -- 0 0 0 -

ORR 2,648,437 2,723 1,879 1,879 6, 191 1,879 6,290 8,959 2,533 2,533 2,533 2,533 6,290 6,290 1,879 

PGDP 500,502 654 501 501 800 503 497 497 503 503 503 503 497 497 497 

Pantex 265,185 1,040 446 446 1,251 675 675 675 675 675 675 675 675 675 675 

PORTS 639,602 1,450 730 730 3,434 1,075 3,483 1,087 1,075 1,075 1,075 1,075 3,481 3,481 1,087 

RFETS 2,171,877 656 298 298 800 344 800 344 344 344 344 344 800 800 344 

SNL-NM 610,714 277 187 210 210 210 210 210 210 210 210 210 232 232 210 

SRS 620,618 3,032 1,986 1,986 2,598 1,986 2,598 2,598 1,986 1,986 2,008 2,008 2,598 2,598 1,986 

WVDP 1,698,391 -- 0 -- -- -- -- -- -- -- -- -- -- -- --

NA = No Action; D = Decentralized; Rl-R7 = Regionalized; CI -C5 = Centralized . 
8 

Waste management worker population estimates represent full-time equivalents (FTEs) over the entire construction and operatio n period . 

Individual impacts focus on the probability that the MEI within each receptor population would experience 

an adverse health impact. Because the focus is on the MEI, the risk is presented as a probability (e.g., one

in-one million or lE-6) of that individual experiencing an adverse health impact, rather than a total number 

of impacts for a selected population. 

DOE analyzed effects of LLW radionuclides on the receptor groups. The pathways of exposure analyzed 

were inhalation, ingestion of plants and animals, direct gamma radiation, and absorption of tritium through 

the skin. 

Worker risks associated with physical hazards were evaluated for 20 years: a 10-year period of 

construction of treatment and disposal facilities, and a subsequent 10-year period of operation. However, 
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worker and public risks from exposure to radionuclides (received during the 10-year operation period) were 

evaluated for an entire lifetime (70 years), because health impacts from airborne contaminants or direct 

radiation could occur throughout the lifetime of the exposed individual. 

Table 7.4-2 provides an overview of the health risk endpoints, receptor groups, hazard sources, pathways, 

and exposure periods evaluated for LL W treatment. 

Table 7.4-2. LL W Treatment Health Risk Analysis Components 

LL W Treatment 

Endpoints Receptor Source Pathways 
Exposure Table 

Period Reference 

Number of Physical WM Workers Physical Hazards Physical Hazards 20 years 7.4-4 
Hazard Fatalities 

Number of Cancer Offsite Population Radionuclides Inhalation, Ingestion, Direct 10 years 7.4-4 
Fatalities Radiation 

Noninvolved Inhalation, Direct Radiation 
Workers 

WM Workers Inhalation, Direct Radiation 

Number of Cancer Offsite Population Radionuclides Inhalation, Ingestion, Direct 10 years 7.4-5 
Incidences Radiation 

Noninvolved Inhalation, Direct Radiation 
Workers 

WM Workers Inhalation, Direct Radiation 

Number of Genetic Offsite Population Radionuclides Inhalation, Ingestion , Direct 10 years 7.4-5 
Effects Radiation 

Noninvolved Inhalation, Direct Radiation 
Workers 

WM Workers Inhalation, Direct Radiation 

Probability of Offsite MEI Radionuclides Inhalation, Ingestion, Direct 10 years 7.4-6 
Cancer Fatality Radiation 7.4-7 

Noninvolved Inhalation, Direct Radiation 7.4-6 
Worker MEI 

Probability of Offsite MEI Radionuclides Inhalation, Ingestion, Direct 10 years 7.4-8 
Cancer Incidence Radiation 

Noninvolved 
' 

Inhalation, Direct Radiation 
Worker MEI 

Probability of Offsite MEI Radionuclides Inhalation, Ingestion, Direct 10 years 7.4-8 
Genetic Effects Radiation 

Noninvolved Inhalation, Direct Radiation 
Worker MEI 
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Disposal : Health risks resulting from LL W disposal were evaluated for waste management workers 

handling the treated LLW, for an onsite "hypothetical farm family" located 300 meters from the center of 

the disposal facility, and for a hypothetical "intruder" into the disposal facility after the facility has been 

closed. 

The waste management workers were assumed to 

be exposed through direct radiation during disposal 

operations. Risks to the waste management workers 

(resulting from the 10-year operation/exposure 

period) were estimated for one lifetime (70 years). 

For the farm family and intruder analyses, DOE 

assumed that waste was disposed of in either 

aboveground or belowground disposal units 

depending on the site, each with a capacity of 

18,000 and 12,000 cubic meters, respectively . 

Additional units were added as needed to dispose 

all of the waste on a site. Each disposal unit was 

assumed to affect a separate farm family and a 

separate intruder. Thus, the effects on the farm 

family (and on the intruder) were assumed to come 

from a single disposal unit, rather than from a 

combination of all the units at a site. 

Hypothetical Farm Family and Intruder 

The "hypothetical farm family " is an imaginary 
family assumed to live 300 meters do'W!'lgradient of 
the center of a m1ste disposal unit. The family 
engages in farming activities such as growing and 
consuming their O'Wfl crops and livestock, and uses 
g round'M1ter for m1tering the crops and animals. 
This is a 'rVOrst-case scenario taki.ng place in the 
future at a time when institutional controls no 
longer exist. The scenario is analyzed to determine 
potential upper-bound exposures by ingestion of 
contaminated g round'M1ter. 
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The hypothetical "intruder" is an imaginary adult ] 

:~,=;::1:;t:1~::.: :~; ;Et I 
to the surface, where it mixes with the top layers of ,,,i 

the surface soil. The individual farms the land and ],_.,,.~,.;,_:,. 
eats the crops. The intruder scenario occurs after 
the failure of institutional control. This is ] 
consistent with the analysis required for disposal !:~ 
facilities under DOE Order 5820.2A (DOE, 1988). ] 

II 
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The exposure pathways for the hypothetical farm family were ingestion of groundwater and ingestion of plants 

and animals contaminated by irrigation water. The groundwater was assumed to be contaminated by a breach 

in each disposal unit immediately after shallow land burial , 300 years after disposal in aboveground vaults, or 

750 years after disposal in belowground vaults. The contaminants are assumed to leach over time from their 

solidified waste form to create a plume of contamination. Individual contaminated plumes were then assumed 

to migrate to the receptor wells without mixing with each other. The risks to the hypothetical farm family were 

estimated over a 10,000-year period because the maximum exposure would occur in the future when the peak 

of contaminant concentration passes the well. Results of the farm family analyses are presented as the probability 
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of cancer fatality for an individual during the 70-year lifetime that presents the greatest exposure of the 143 

lifetimes (i.e., 10,000 years) analyzed. 

The exposure pathways for the hypothetical intruder were inhalation of resuspended contaminated soil, 

inadvertent ingestion of contaminated soil, ingestion of plants grown in contaminated soil, direct radiation from 

contaminated soil, and absorption of tritium through the skin. A hypothetical intruder who drills into the disposal 

unit was assumed to be exposed to contaminated wastes that remain at the site. Two hypothetical intrusions were 

assumed to occur: 100 years and 300 years after closure of the disposal unit. The risks to the hypothetical 

intruder were estimated for one lifetime (70 years). 

Table 7.4-3 provides an overview of the health risk endpoints, receptor groups, hazard sources, pathways, and 

exposure periods evaluated for LLW disposal. 

Table 7.4-3. LL W Disposal Health Risk Aruilysis Components 

LLW Disposal 

Endpoints Receptor Source Pathways 
Exposure Table 

Period Reference 

Number of WM Workers Physical Haz.ards Physical Haz.ards 20 years 7.4--4 
Physical Haz.ard 
Fatalities 

Number of Cancer WM Workers Radionuclides Direct Radiation 10 years 7.4-4 
Fatalities 

Number of Cancer WM Workers Radionuclides Direct Radiation 10 years 7.4-5 
Incidences 

Number of Genetic WM Workers Radionuclides Direct Radiation 10 years 7.4-5 
Effects 

Probability of Hypothetical Farm Radionuclides Ingestion 70 years 7.4-9 
Cancer Fatality Family most exposed 

lifetime MEI 

Hypothetical Intruder Inhalation, Ingestion, 7.4-11 
and Direct Radiation 7.4- 12 

Probability of Hypothetical Intruder Radionuclides Inhalation, Ingestion, 70 years 7.4-11 
Cancer Incidence Direct Radiation 

Probability of Hypothetical Intruder Radionuclides Inhalation, Ingestion, 70 years 7.4-11 
Genetic Effects Direct Radiation 
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The health risk impacts associated with the routine operation of LLW treatment and disposal facilities are 

presented in Tables 7.4-4 through 7.4-12 of this section. The tables show the estimates of human health risk 

for both treatment and disposal of LLW. Summary tables show program-wide results by alternative. The site 

tables in Volume II present the health impacts for the 16 major LLW sites. 

This human health risk analysis includes evaluation of both the potential numbers of fatal cancers as well as the 

numbers of total cancer incidences induced by exposure to radionuclides and direct radiation. The numbers of 

nonfatal cancers can be derived from the cancer incidence values by subtracting the estimated number of fatal 

cancer cases. Note that both the total cancer incidence and the nonfatal cancer incidence values are overestimated 

by a factor of about two because the estimates contain a relatively large component of skin cancers. The internal 

exposure pathways evaluated in this PEIS (e.g., inhalation or ingestion of radionuclides) are not likely to induce 

large numbers of skin cancer cases. However, the International Commission on Radiation Protection (ICRP) 

dose conversion factor used in the WM PEIS to estimate total cancer incidence includes incidences of skin 

cancer. 

7.4.1.1 Estimated Number of Fatalities 

Progrom-ffide 

Table 7.4-4 presents an overview, by alternative, of the total estimated program-wide fatalities associated with 

both treatment and disposal of LLW. This table presents the estimated number of latent cancer fatalities in the 

offsite population, noninvolved workers, and waste management workers caused by radiological exposure. In 

addition, the table shows the estimated number of waste management worker deaths resulting from physical 

hazards during facility construction and operation. 

For each alternative, there are at least three estimated fatalities associated with treatment operations. These 

fatalities occur primarily within the waste management worker population, and result mainly from physical 

hazards involved in construction and operation of LLW treatment facilities. Waste management workers are the 

only receptor group exposed to these physical haz.ards, and therefore, have more estimated fatalities than other 

receptor groups. A single fatality in the offsite population is estimated under Regionalized Alternative 2; no 

fatalities are estimated in the noninvolved worker population under any treatment alternative. In general, 

alternatives involving volume reduction experience greater treatment risks to both workers and offsite populations 

than alternatives involving only minimum treatment. 
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Number of 
Sites 

Alternative 

T8 D 

No Action 10b 6 

Decentralized 15 

Regionalized 1 12 

Regionalized 2 11 12 

Regionalized 3 6 

Regionalized 4 7 6 

Regionalized 5 4 6 

Regionalized 6 2 

Regionalized 7 2 

Centralized 1 1 

Centralized 2 1 

Centralized 3 7 1 

Centralized 4 7 1 

Centralized 5 1 1 

T = Treatment; D = Disposal. 
• Greater than O but less than 0 .5 

Table 7.4-4. LL W Treatment and Disposal: Estimated Number of Fatalities 
Program Wule 

Treatment 

WM Workers 

Number of 
Number of Number of Number of Offsite 

Noninvolved Worker 
Radiation Physical Hazard Population Radiation 

Disposal 

WM Workers 

Number of Number of 
Radiation Physical Hazard 

Radiation Cancer 
Cancer Fatalities Fatalities Cancer Fatalities 

Fatalities 
Cancer Fatalities Fatalities 

1 3 * * 3 4 

1 2 * * 2 6 

1 2 * * 2 6 

1 5 1 * 2 4 

1 2 * * 2 5 

1 5 * * 2 4 

1 5 * * 2 4 

1 3 * * 2 6 

1 3 * * 2 6 

1 3 * * 3 1 

1 3 * * 3 1 

1 5 * * 2 1 

1 5 * * 2 1 

2 4 * * 2 1 

8 
All sites perform "minimum treatment," under all alternatives consisting all solidification of liquids and " fines" (powdered material), packaging, and shipment. For those alternatives where only 

~nimum treatment occurs, the cells are left blank . 
Ten sites use existing facilities for Volume Reduction. 
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Chapter 7 Impacts of the Management of IL W 

Disposal operations show at least six estimated fatalities to waste management workers in all alternatives, except 

where disposal is consolidated at one site. Waste management worker disposal radiation cancer fatalities are 

generally greater than those estimated for treatment. Under the single disposal site alternatives, the number of 

physical hazard fatalities decreases, whereas, cancer fatalities from radiation exposure are similar to those 

estimated for the other disposal alternatives. 

For all alternatives, the estimated number of fatalities to waste management workers due to physical hazards 

exceeds estimated radiological fatalities to the offsite and noninvolved worker populations. In general, risk to 

waste management workers appears to decrease with increased centralization of disposal activities. Fewer 

fatalities from physical hazards occur because fewer facilities and worker hours are required when waste 

management activities are consolidated at one or a few sites. 

Site-Level 

At least one fatality resulting from physical hazards or radiation exposure associated with implementing the LL W 

alternatives is estimated to occur at four sites: the Hanford Site, NTS, ORR, and SRS. All of these fatalities are 

estimated to occur within the waste management worker population, primarily as a result of physical hazards 

during treatment or disposal activities. Although fewer in number, fatalities due to radiation exposure of waste 

management workers during treatment and disposal are estimated to occur at the Hanford Site and NTS. 

Each of the LL W alternatives results in at least one site with one or more estimated fatalities . Under 

Regionalized Alternatives 2, 4, 5, 6 and 7 and Centralized Alternatives 3 and 4, at least two of the above sites 

have estimated waste management worker fatalities exceeding one. 

7.4.1.2 Estimated Number of Cancer Incidences and Genetic Effects 

Progrom-Wule 

Table 7.4-5 presents an overview, by alternative, of the total number of program-wide cancers and genetic 

effects associated with treatment and disposal of LLW. These impacts result from radiation exposure of the 

offsite population (treatment-related only), noninvolved workers (treatment-related only) and waste management 

workers (treatment and disposal). In addition, the table includes radiation dose estimates for each receptor group. 
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Table 7.4-5. LL W Treatment and Disposal: Estimated Number of Cancer Incidences and Genetic Effects Program-Wule 

Treatment Disposal 

Number Offsite Population Noninvolved Workers WM Workers WM Workers 

Alternative 
of Sites 

Radiation Radiation Radiation Radiation 
Dose 

Radiation Radiation 
Dose 

Radiation Radiation 
Dose 

Radiation Radiation 
Dose 

Radiation Radiation 
Cancer Genetic Cancer Genetic Cancer - Genetic Cancer Genetic 

Ta D 
(person-

Incidence Effects 
(person-

Incidence Effects 
(person-

Incidence Effects 
(person-

Incidence Effects 
rem) rem) rem) rem) 

No Action !Ob 6 27 .. .. I .. .. 2,600 4 • 7,400 10 • 
Decentralized 15 58 .. .. .. .. .. 1,900 3 .. 5,600 8 .. 
Regionalized I 12 58 .. .. .. .. .. 1,800 3 .. 5,400 8 • 
Regionalized 2 11 12 1,300 2 • 13 .. .. 2,700 4 .. 4,500 6 .. 
Regionalized 3 6 58 .. • .. .. .. 1,800 3 .. 5,900 8 .. 
Regionalized 4 7 6 200 .. • 4 .. .. 3,100 4 .. 4,500 6 .. 
Rcgionalized 5 4 6 240 .. .. 3 .. .. 3,500 5 .. 4,500 6 .. 
Regionalized 6 2 58 .. .. .. .. .. 1,900 3 .. 4,400 6 .. 
Regionalized 7 2 58 .. .. .. .. .. 1,900 3 .. 4,400 6 .. 
Centralized I I 58 .. • • .. • 1,900 3 • 6,900 10 • 
Centralized 2 I 58 .. .. .. .. .. 3, 100 3 .. 6,900 10 .. 
Centralized 3 7 I 200 .. .. 4 .. .. 3,100 4 .. 4,400 6 .. 
Centralized 4 7 1 200 .. .. 2 .. .. 5,400 4 .. 4,400 6 .. 
Centralized 5 1 I 200 .. .. 2 .. .. 5,400 8 .. 4,400 6 .. 

T = Treatment; D = Disposal. 
• Greater than 0 but less than 0 .5 . 
a All sites perform "minimum treatment, " under all alternatives consisting of solidification of liquids and "fines" (powdered material), packaging, and shipment. For those alternatives where only 
giinimum treatment occurs, the cells are left blank. 

Ten sites use existing facilities for Volume Reduction. 
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Each of the treatment alternatives results in at least three cancer incidences in the waste management workers. 

Cancer incidence in the other receptor groups is limited to an estimated two cancers in the offsite population 

under Regionalized Alternative 2. The number of genetic effects was not estimated to equal or exceed one in any 

receptor group. 

At least six radiation-induced cancers among the waste management workers were estimated under each of the 

disposal alternatives. The volume reduction alternatives (Regionalized 2, 4, 5 and Centralized 3, 4, 5) generally 

had lower estimated numbers of cancers. 

Site-Level 

At least one latent cancer incidence resulting from radiation exposure associated with implementation of the LL W 

alternatives is estimated to occur at six sites: the Hanford Site, INEL, LANL, LLNL, NTS, and SRS. 

At all of these sites except LLNL, waste management workers are the only receptor group with cancer incidence 

equal to or greater than one. At LLNL, the cancer incidence is estimated to occur within the offsite population 

under Regionalized Alternative 2 as a result of exposure to tritium. No sites are estimated to have one or more 

genetic effects. 

7.4.1.3 Probability of MEI Cancer Fatalities 

Table 7.4-6 summarizes, by alternative, the highest estimated probability at any site of fatal cancer from 

exposure to radiation associated with each LL W alternative. This table presents the probability of cancer fatality 

to the MEis within the offsite and noninvolved worker populations. The numbers in this table are the estimated 

probabilities that the MEI will die of latent cancer from radiation exposure. 

The probability of a cancer fatality for the MEI was calculated at each site and the highest value at a single site 

under each alternative is presented in Table 7.4-6. The MEI risk is not a combined total of risks across all of 

the sites. 

The volume reduction alternatives have cancer fatality probability values that are about one order of magnitude 

higher than the values in other alternatives for the offsite MEI and about one to two orders of magnitude higher 

than the values in the other alternatives for the noninvolved worker MEI. 
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Table 7. 4-6. U W Treatment: Greatest Probability of Cancer at Any LL W Site 

Number of 

Alternative Sites Offsite MEI Cancer Fatality Noninvolved Worker MEI 

t' 
Probability Cancer Fatality Probability 

D 

No Action 10b 6 4E-07 3E-07 

Decentraliz.ed 16 3E-07 SE-08 

Regionaliz.ed 1 12 3E-07 SE-08 

Regionaliz.ed 2 11 12 6E-06 2E-06 

Regionaliz.ed 3 6 3E-07 SE-08 

Regionaliz.ed 4 7 6 2E-06 9E-07 

Regionaliz.ed 5 4 6 lE-06 9E-07 

Regionaliz.ed 6 2 3E-07 SE-08 

Regionaliz.ed 7 2 3E-07 SE-08 

Centraliz.ed 1 1 3E-07 SE-08 

Centraliz.ed 2 1 3E-07 SE-08 

Centraliz.ed 3 7 1 2E-06 lE-06 

Centraliz.ed 4 7 1 2E-06 lE-06 

Centraliz.ed 5 1 1 2E-06 2E-06 

T = Treatment; D = Disposal. 
a All sites perform "minimum treatment," under all alternatives oonsisting of solidification of liquids and "fines" (powdered material), 
~g, and shipment. Por those alternatives where only minimum treatment ocrurs, the cells are left blank. 

Ten sites use existing facilities for Volume Reduction. 

Table 7 .4-7 presents the probability of a latent cancer fatality from radiological exposure for the offsite MEI for 

all sites by treatment alternative. The data in Table 7.4-7 are graphically presented in Figure 7.4-1. The highest 

cancer fatality probabilities are found at FEMP, the Hanford Site, LLNL, ORR, and Portsmouth. The 

radionuclide contaminant released during treatment operations that drives the cancer risk at each of these sites 

is tritium. 
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Table 7.4-7. LLW Treatment: Of/site MEI Cancer Fatality Probabilities 

Number 

Alternative of Sites ANL-E BNL FEMP Hanford INEL LANL LLNL NTS ORR PGDP Pantex PORTS RFETS SNL-NM SRS WVDr" 
Ta D 

No Action !Ob 6 IE- I I - - - - 9E- 12 2E- 10 2E-8 6E-12 - - 3E-07 2E- 12 2E-11 2E-13 2E- 12 7E- 11 65-09 - -

Decentralized 16 IE-II - - - - 6E- 11 IE- JO 2E-08 2E-07 - - 2E- J0 4E- l l 73-12 3E-14 5E- 12 7E-Jl 2E-10 - -

Regionalized I 12 IE- I I - - - - 6E- l l IE- JO 2E-08 E-70 - - 2E- 10 4E- ll 7E- 12 3E-14 5E- 12 7E- ll 2E-10 - -

Regionalized 2 II 12 l E- 11 - - 4E-06 7E-11 2E-10 8E-07 6E-06 - - 5E-10 4E-11 9E-12 7E-09 3E-09 7E- ll 6E-09 - -

Regionalized 3 6 IE-I I - - - - 6E- ll IE- JO 2E-08 2E-07 - - 2E-10 2E-10 9E- 12 2E- 13 5E- 12 7E- 11 2f- l0 - -

Regionalized 4 7 6 IE-I I - - - - IE-6 2E-10 8E-07 7E-08 - - 6E-10 2E- 12 9E- 12 2E-06 3E-09 7E- ll 6E-09 - -
-

Regionalized 5 4 6 IE-I I - - - - IE-06 5E-09 2E-08 7E-08 - - 2E- 10 2E-12 9E-12 2E-13 5E-1 2 7E- IJ 6E-09 - -

Regionalized 6 2 IE- 11 - - - - 6E- l l 2E-10 2E-08 2E-07 - - 2E-10 2E-12 9E- 12 2E-13 5E-12 7E- l I 2E-10 - -

Regionalized 7 2 IE- I 1 - - - - 9E- ll 2E- 10 2E-08 2E-07 - - 2E- 10 2E- 12 9E- 12 2E-13 5E-12 7E- ll 2E- 10 - -

Centralized I I IE- I I - - - - 6E- ll 2E-10 2E-08 2E-07 - - 2E-10 2E- 12 9E- 12 2E- 13 5E- 12 7E- ll 2E-10 - -

Centralized 2 I IE-I I - - - - 9E- l I 2E-10 2E-08 2E-07 - - 2E-10 2E-12 9E-12 2E-13 5E- 12 7E- ll 2E-10 - -

Centralized 3 7 I IE- II -- - - IE-06 2E-J0 8E-07 7E-08 IE-08 6E-10 2E-12 9E- 12 2E-06 3E-09 7E- l 1 6E-09 - -

Centralized 4 7 I IE-11 - - - - l_E-06 2E-10 8E-07 7E-08 IE-08 6E-10 2E- 12 9E- 12 2E-06 3E-09 7E- l l 6E-09 - -

Centralized 5 1 I IE-11 - - - - 2E-06 IE-JO 2E-08 7E-08 - - 2E-10 2E-12 9E- 12 2E- 13 5E- 12 7E- ll IE- JO - -

T = Treatment; D = Disposal. 
"- -• = Action not applicable for the alternative. 
8 

All sites perform "minimum treatment," under all alternatives consisting of solidification of liquids and "fines" (powdered material), packaging, and shipment. For those alternatives where only 
giinimum treatment occurs, the cells are left blank . 
c Ten sites use existing facilities for Volume Reduction. 

No waste reported fo r WVOP. 
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7.4.1.4 Probability of MEI Cancer fucidence and Genetic Effects 

Table 7.4-8 summarizes, by alternative, the highest estimated probability at any site of cancer incidences and 

genetic effects resulting from radiation exposure. This table presents these estimated risks for the .MEis within 

the offsite and the noninvolved worker populations. 

Table 7.4-8 indicates that the highest radiation cancer incidence probability for the offsite MEI is found under 

Regionalized Alternative 2. Cancer incidence probabilities are 5 - 20 times higher for the volume reduction 

alternatives than for the minimum treatment alternatives. A similar trend can be seen in the cancer incidence 

probabilities for the noninvolved worker MEI. 

Table 7.4-8. U W TreaJment: Greatest Probability of Cancer Incidences 
and Genetic Effects at Any LL W Site 

OffsiteMEI Noninvolved Worker MEI 
Number of 

Sites Radiaion 
Radiation Radiation Radiation Radiation 

Alternative Cancer Genetic Radiation Cancer Genetic 
Dose Incidence Effects Dose (rem) Incidence Effects 

Ta D (rem) 
Probability Probability Probability Probability 

No Action 10b 6 0.001 IE-06 ?E-08 0.001 IE-06 ?E-08 

Decentralized 16 0.001 IE-06 6E-08 .. 2E-07 9E-09 

Regionalized I 12 0.001 IE-06 6E-08 .. 2E-07 9E-09 

Regionalized 2 11 12 0.001 2E-05 IE-06 0.004 6E-06 4E-07 

Regionalized 3 6 0 .013 IE-06 6E-08 .. 2E-07 9E-09 

Regionalized 4 7 6 0 .001 8E-06 5E-07 0.002 3E-06 2E-07 

Regionalized 5 4 6 0.005 5E-06 3E-07 0.002 3E-06 2E-07 

Regionalized 6 2 0.001 IE-06 6E-08 .. 2E-07 9E-09 

Regionalized 7 2 0.001 IE-06 6E-08 .. 2E-07 9E-09 

Centralized I I 0.001 IE-06 6E-08 .. 2E-07 9E-09 

Centralized 2 I 0.001 IE-06 6E-08 .. 2E-07 9E-09 

Centralized 3 7 I 0.005 8E-06 5E-07 0.002 4E-06 2E-07 

Centralized 4 7 1 0.005 8E-06 5E-07 0.002 4E-06 2E-07 

Centralized 5 I I 0 .003 5E-06 3E-07 0.003 6E-06 3E-07 

T = Treatment; D = Disposal. 
• Greater than O but less than 0.0005. 
a All sites perform "minimum treatment," under all alternatives consisting of solidification of liquids and "fines" (powdered material), packaging, and 
~pment. For those alternatives where only minimum treatment occurs, the cells are left blank. 

Ten sites use existing facilities for volume reduction. 
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Offsite MEI radiation cancer incidence probability is highest for alternatives involving regionalired or centralired 

volume reduction, including incineration. Highest values are at FEMP (under Regionalired Alternative 2), the 

Hanford Site (under Regionalired Alternatives 4 and 5 and Centralired Alternatives 3, 4, and 5), LANL (under 

Regionalired Alternatives 2 and 4 and Centralized Alternatives 3 and 4), LLNL (under Regionalired Alternative 

2), ORR (under the No Action Alternative and Regionalired Alternative 5), and at Portsmouth (under 

Centralized Alternatives 3 and 4). Tritium is the radionuclide that accounts for most of the risk at FEMP, the 

Hanford Site, LLNL, ORR, and Portsmouth, whereas, uranium-238 (U-238) accounts for most of the risk at 

LANL. Genetic effects incidence probability for the offsite MEI is highest at LLNL under Regionalired 

Alternative 2 as a result of exposure to tritium released during treatment of LL W. Cancer incidence probabilities 

for the noninvolved worker MEI are highest at FEMP, the Hanford Site, LANL, LLNL, ORR, Portsmouth. 

7.4.1.5 Hypothetical Farm Family Risk 

In addition to the disposal risks to workers, already presented, disposal risks were evaluated using hypothetical 

receptors-a farm family and an intruder-as defined in Section 7.4.1. Risks to both the hypothetical farm family 

and the hypothetical intruder (Section 7.4.1.6) were analyred in keeping with the requirements of DOE Order 

5820.2A, "Radioactive Waste Management" (DOE, 1988). This order requires that site-specific performance 

assessments be conducted in order to demonstrate that a given disposal practice is in compliance with the set of 

performance objectives quantified in the DOE Order. These objectives specify concentrations and dose limits 

that are intended to be protective of the general public, an inadvertent intruder, and groundwater resources. 

Releases from the disposal facility occur as the result of natural causes (e.g., through leaching upon breakdown 

of the facility) and by inadvertent human intrusion. 

The farm family scenario generically addresses potential contamination of groundwater resources as well as the 

potential health effect consequences of exposure of the general public to radionuclides released from the disposal 

facility. The radionuclides are assumed to leach from the disposal site through the unsaturated zone to 

contaminate groundwater that is used by a future farm family as a source of drinking water and irrigation water. 

See Section 5 .4 .1 for a further discussion of the presentation of farm family risk results. 

Although the disposal facility risk analysis conducted in this WM PEIS use scenarios that are similar to those 

used in the performance assessment process, it is important to note that the objectives of the two types of analysis 

are different. The WM PEIS hypothetical farm family and intruder scenario analyses assume the use of generic 
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disposal facilities and generic waste forms (e.g., grout or polymers), and that the entire inventory of waste will 

be disposed (i.e., no exclusion of particular radionuclides). The objective of the WM PEIS analyses is to provide 

a relative comparison of potential risk among LLW management alternatives. The outputs of the analyses are 

risk estimates for the hypothetical farm family and intruder. 

In contrast, the performance assessment analysis process involves the use of more detailed site-specific data in 

the design of a disposal facility at a particular location on a site. The objective of the analysis is to design a 

facility that will satisfy the performance objectives specified in DOE Order 5820.2A (DOE, 1988). In practice, 

implementation of this latter requirement may involve: (1) modifying the engineering design of the disposal 

facility (e.g., addition of a clay liner to increase adsorption or a concrete cap to reduce infiltration); (2) 

modifying the form of the waste to be disposed (such as changing to a vitrified waste form); (3) changing the 

· specific location of the waste disposal facility so that it is sited over an area with more favorable hydrologic 

conditions; and ( 4) imposing waste acceptance criteria (i.e., restricting the amounts of radionuclides allowed in 

a given waste disposal facility). The output of the analysis is a set of waste disposal facility design criteria. 

As a result of these differences, the WM PEIS analyses produce estimates of groundwater contamination and 

farm family risk that are higher than those that would be expected upon actual implementation of the LL W 

disposal alternatives. For example, the generic WM PEIS analysis estimates that radionuclide groundwater 

contamination will exceed existing drinking water quality protection standards at certain sites (see Section 7.6 .2). 

However, the groundwater resource protection objectives contained in DOE Order 5820.2A (DOE, 1988) would 

require that the waste disposal facility designs developed by the performance assessment analyses subsequently 

conducted at those sites ensure that drinking water standards would not be exceeded upon disposal of LLW. 

Consequently, the hypothetical farm family risk estimates presented in this section have been adjusted to reflect 

groundwater contamination that does not exceed existing standards. That is, radionuclides whose estimated 

groundwater concentrations exceeded drinking water standards were adjusted to concentrations that represent 

100% of existing standards. The unadjusted risk estimates from the WM PEIS analysis are presented in the 

Volume II Site Tables and in Appendix D. 

The results of both the farm family and intruder scenario analyses should be viewed in a manner similar to those 

of the accident analyses. Like the accident analyses, both scenarios provide estimates of future risk if successive 

events were to occur (in this case, loss of institutional control followed by exposure to the waste either through 

inadvertent drilling directly into the disposal facility by an intruder or by a farm family establishing a farming 

operation using a well 300 meters from the disposal unit). DOE considers this sequence of events to be unlikely; 
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therefore results from these analyses should be viewed differently from results associated with the routine 

operation of treatment and storage facilities, which reasonably can be expected to occur. The farm family, 

intruder scenario, and accident analyses constitute another set of metrics that may be helpful in differentiating 

among waste management alternatives that, for routine facility operations, have similar risk profiles. The results 

of the hypothetical farm family analyses are presented below for the MEI of the most exposed lifetime. 

MEI cancer fatality probability estimates for each site that disposes under the various alternatives are presented 

in Table 7.4-9. The results of the WM PEIS analysis indicate that disposal of uranium-238 (U-238) must be 

carefully controlled at the Hanford Site (under all alternatives), SNL-NM (under the Decentralized Alternative), 

and SRS (under all alternatives except Regionalized 6 and 7). Such controls are likely to result in additional costs 

and potentially to increased impacts in other resources areas. If the amount or form of U-238 is not controlled 

as previously described, the groundwater concentrations of the radionuclide at these sites are estimated to exceed 

drinking water standards. These elevated groundwater concentrations would produce cancer fatality probability 

estimates that are about an order to magnitude higher than those presented in Table 7.4-9 at SRS, one-to-two 

orders of magnitude times higher at the Hanford Site, and more that two orders of magnitude higher at SNL-NM 

(see Volume II Site Tables and Appendix D). In a similar manner, the disposal of neptunium-237 (NP-237) 

would require careful control at Paducah (under the Decentralized and Regionalized 1 and 2 Alternatives) . 

The estimated times of maximum future radionuclide exposure at these sites are as follows: 

• the Hanford Site-U-238 at 1,260 years 

• SNL-NM-U-238 at 1,050 years 

• SRS-U-238 at 11,460 years 

• Paducah-Np-237 at 3,240 years 

The results of this analysis, graphically presented in Figure 7.4-2, also indicate that, on the basis of estimated 

MEI cancer fatality probability, disposal of LLW at ANL-E, INEL, LANL, LLNL, NTS, ORR, the Pantex 

Plant, Portsmouth, and RFETS could be accomplished for the WM PEIS-assumed wastes without additional 

radionuclide constraints. Of these sites, INEL, LANL, NTS and the Pantex Plant had the lowest (zero) estimated 

cancer fatality probabilities. 
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Table 7.4-9. LLW Disposal: Hypothetical Fann Family Most Exposed Lifetime MEI Cancer Fatality Probabilities 

Number 

Alternative of Sites ANL-E BNL FEMP Hanford INEL LANL LLNL NTS ORR PGDP Pantex PORTS RFETS SNL-NM SRS WVDr" 
Ta D 

No Action 10b 6 - - - - - - 4E-05c -0 -0 - - -0 2E-08 - - - - - - - - - - 4E-06c - -

Decentralized 16 3E-05 - - - - 4E-05c -0 -0 lE-06 - - 3E-08 8E-05c -0 6E-08 3E-08 5E-05c 4E-06c - -

Regionalized 1 12 - - - - - - 4E-05c -0 -0 lE-06 - - 3E-08 SE-05 -0 5E-07 3E-08 - - 4E-06c - -
Regionalized 2 11 12 - - - - - - 4E-05c -0 -0 lE-06 - - lE-06 SE-05 -0 9E-07 SE-08 - - 4E-06c - -
Regionalized 3 6 - - - - - - 4E-05c -0 -0 - - -0 3E-05 - - - - - - - - - - 4E-06c - -
Regionalized 4 7 6 - - - - - - 4E-05c -0 -0 - - -0 7E-05 - - - - - - - - - - 4E-06c - -
Regionalized 5 4 6 - - - - - - 4E-05c -0 -0 - - -0 7E-05 - - - - - - - - - - 4E-06c - -

Regionalized 6 2 - - - - - - 4E-05c - - - - - - - - - - - - - - - - - - - - 9E-06 - -

Regionalized 7 2 - - - - - - - - - - - - - - -0 - - - - - - - - - - - - 9E-06 - -

Centralized 1 I - - - - - - 4E-05c - - - - - - - - - - - - - - - - - - - - - - - -
Centralized 2 I - - - - - - - - - - - - - - -0 - - - - - - - - - - - - - - - -

Centralized 3 7 I - - - - - - 4E-05c - - - - - - - - - - - - - - - - - - - - - - - -

Centralized 4 7 1 - - - - - - - - - - - - - - -0 - - - - - - - - - - - - - - - -

Centralized 5 1 I - - - - - - 4E-05c - - - - - - - - - - - - - - - - - - - - - - - -

T = Treatment; D = Disposal. 
"- -" = Action not applicable for alternative 
a All sites perform "minimum treatment" under all alternatives consisting of solidification of liquids and "fines " (powdered material), packaging, and shipment. For those 
iites or alternatives where only minimum treatment occurs, the cells are left blank. 

Ten sites use existing facilities for volume reduction. 
c Note: These are adjusted values . They represent the estimated risks when groundwater concentrations of radionuclides are adjusted to 100% of existing standards. 
Radionuclides that drive risks and exceed groundwater standards include uranium-238, at the Hanford Site, SRS, and SNL-NM, and neptnnium-237 at Paducah. Unadjusted 
risk estimates are presented in the Volume II Site Data Tables and in Appendix D. 
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Number of Disposal Units 

The hypothetical farm family risks discussed above are from use of water at a single well down-gradient from 

a single disposal unit at a site. The analysis divided the total waste disposed at a site into disposal units of 12,000 

or 18,000 cubic meters capacity and assumed that the contamination from each unit did not mix with that from 

neighboring units. Thus, there is a well for each disposal unit and each well has equal concentrations of 

contaminants at any point in time. The estimated numbers of disposal units required by site and waste 

management alternative are presented in Table 7.4-10. These estimates were based solely on the projected 

volumes of waste and the sizes of the generic disposal units; they do not include consideration of DOE Order 

5820.2A (DOE, 1988) performance objectives. 

Table 7.4-10. Number of LL W Disposal Units by Site and Alternative 

Site Waste Management Alternative Number of Disposal Units 

ANL-E Decentralized 1 

BNL Decentralized 2 

FEMP Decentralized NA 

Re11ionalized 1 NA 

Hanford Regionalized 2 NA 

No Action 6 

Decentralized 9 

Regionalized 1 9 

Regionalized 2 2 

Regionalized 3 9 

Regionalized 4 2 

Regionalized 5 2 

Regionalized 6 37 

Centralized 1 131 

Centralized 3 72 

Centralized 5 72 

INEL No Action 5 

Decentralized 8 

Regionalized 1 7 

Regionalized 2 4 

Regionalized 3 7 

Regionalized 4 4 

Regionalized 5 5 
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Table 7.4-10. Number of LLW Disposal Units by Site and Alternative-Continued 

Site Waste Management Alternative Number of Disposal Units 

LANL No Action 14 

Decentralized 15 

Regionalized 1 14 

Regionalized 2 5 

Regionalized 3 22 

Regionalized 4 7 

Regionalized 5 7 

LLNL Decentralized 1 

Regionalized 1 I 

Reaionalized 2 1 

NTS No Action 29 

Decentralized NA 
Regionalized 1 NA 
Regionalized 2 NA 
Regionalized 3 1 

Regionalized 4 1 

Regionalized 5 I 

Regionalized 7 37 

Centralized 2 131 

Centralized 4 73 

ORR No Action 12 

Decentralized 14 

Regionalized 1 14 

Regionalized 2 3 

Regionalized 3 30 

Regionalized 4 13 

Regionalized 5 13 

PGDP Decentralized 4 

Regionalized I 4 

Regionalized 2 3 

Pant.ex Decentralized 4 

Regionalized 1 4 

Regionalized 2 1 

PORTS Decentralized 12 

Regionalized 1 12 

Regionalized 2 7 

RPETS Decentralized 3 

Regionalized 1 3 

Regionalized 2 1 
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Table 7.4-10. Number of LL W Disposal Units by Site and Alternative-Continued 

Site Waste Management Alternative Number of Disposal Units 

SNL-NM Decentralized 1 

SRS No Action 39 

Decentralized 51 

Region.alii.ed 1 48 

Region.alii.ed 2 40 

Region.alii.ed 3 48 

Region.alii.ed 4 40 

Regionalize.d 5 40 

Region.alii.ed 6 94 

Recion.alii.ed 7 94 

WVDP Decentralized NA 

7.4.1.6 Intruder Scenario Risks 

Table 7.4-11 presents an overview, by alternative, of the total program-wide risks to a hypothetical intruder 100 

and 300 years after the disposal facility has closed. Because the focus is on an individual intruder, the risks are 

presented as the probability of that individual experiencing an adverse health impact rather than a total number 

of impacts for a selected population. For both the 100-year and 300-year scenarios, each of the evaluated 

alternatives is estimated to result in relatively high maximum probabilities of cancer fatality, cancer incidence, 

and genetic effects from radiation exposure. 

The intruder scenario risks were not estimated for all alternatives. Regionalized Alternative 3 and Centralized 

Alternative 1 were selected to be representative of the regionalized and centralized Alternatives, respectively. 

For both the 100-year and 300-year scenarios, each of the evaluated alternatives is estimated to result in 

relatively high maximum probabilities of cancer fatality, cancer incidence, and genetic effects from radionuclide 

and direct radiation exposure. 
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Table 7.4-11. UW Disposal: Summary Risks to Hypothetical Intruders at UW Sites 

Number of Sites Radionuclides 

Alternative Dose Cancer Cancer Genetic 
T D (rem) Fatality Incidence Effects 

Probability Probability Probability 

100 Years After Disposal Facili.ty Closure 

Decentralized - - 16 160 8E-02 3E-01 2E-02 

Regionalized 3 - - 6 110 SE-02 2E-01 lE-02 

Centralized 1 - - 1 1. 7 8E-04 3E-02 2E-03 

300 Years After Disposal Facility Closure 

Decentralized - - 16 1.7 8E-04 3E-03 2E-04 

Regionalized 3 - - 6 1.1 6E-04 2E-03 lE-04 

Centralized 1 - - 1 0.17 8E-05 3E-04 2E-05 

T = Treatment; D = Disposal 

Table 7 .4-12 presents the cancer fatality probabilities by site for each of the alternatives evaluated 100 years and 

300 years after the disposal facility has closed. The data in Table 7.4-12 are graphically presented in Figure 

7.4-3. Under the Decentralized Alternative, cancer fatality probability values span a range of about five orders 

of magnitude. Cancer fatality probabilities generally are lower for the 300-year scenario by one to two orders 

of magnitude under all alternatives, which suggests that risks decrease as radionuclides decay. Strontium-90 

(half-life 29 years) was the main radionuclide risk driver at 100 years, under each of the alternatives evaluated, 

whereas, the risk drivers at 300 years included thorium-232 (half-life lE+ 10 years), uranium-238 (half-life 

2E+9 years), nickel-63 ( half-life 96 years), americium-241 (half-life 432 years), and neptunium-237 (half-life 

2E+6 years). There is no general trend in intruder risk among the disposal alternatives evaluated. 

The estimated doses presented in Tables 7.4-12 exceed the DOE Order 5820.2A (DOE, 1988) performance 

assessment objective limits for intruders of 100 mrem/year for continuous exposure and 500 mrem/year for acute 

exposure at LANL under the Decentralized and Regionalized 3 Alternatives. Similar to the discussion in 7.4.1 .5, 

site-specific considerations during design, construction, and operation would be expected to mitigate this 

exceedence. 
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Table 7.4-12. LLW Disposal: Hypothetical Intruder Cancer Fatality Probabilities 
JOO and 300 Years After Disposal Facility Closure 

Sites Decentralized Alternative Regionalized Alternative 3 Centralized Alternative 1 

100 years 300 years 100 years 300 years 100 years 300 years 

Cancer Dose Cancer Dose Cancer Dose Cancer Dose Cancer Dose Cancer Dose 
Fatality (rem) Fatality (rem) Fatality (rem) Fatality (rem) Fatality (rem) Fatality (rem) 

Probability Probability Probability Probability Probability Probability 

ANL-E 3E-04 0 .66 4E-06 0.008 - - - - - - - - - - - - - - - -

Hanford 3E-03 6 .8 3E-05 0.06 3E-03 6.8 3E-05 0.06 8E-04 1.7 8E-05 0 .17 

INEL 4E-04 0 .7 7E-05 0.13 4E-04 0.7 7E-05 0.13 - - - - - - - -

LANL 7E-02 142 6E-04 1.2 5E-02 91 4E-04 0.76 - - - - - - - -

LLNL 3E-03 5 .8 5E-05 0.1 - - - - - - - - - - - - - - - -

NTS - - - - - - - - 3E-03 5.8 5E-05 0.1 - - - - - - - -

ORR 7E-04 1.3 5E-06 0.011 4E-04 0.81 3E-05 0.06 - - - - - - - -

PGDP 3E-06 0 .007 3E-06 0.007 - - - - - - - - - - - - - - - -

Pantex 3E-06 0.005 3E-06 0.005 - - - - - - - - - - - - - - - -

PORTS 2E-04 0 .48 6E-05 0.12 - - - - - - - - - - - - - - - -

- RFETS lE-06 0 .002 lE-06 0.002 - - - - - - - - - - - - - - - -

SNL-NM 7E-04 1.5 lE-05 0.03 - - - - - - - - - - - - - - - -

SRS lE-03 2 .3 lE-05 0.03 lE-03 2.3 lE-05 O.D3 - - - - - - - -

"- -" = Action not applicable for the alternative. 
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7 .4.2 TRANSPORTATION RELATED IMPACTS 

Transporting LL W for treatment and disposal may affect the health of the truck or rail crew and the public along 

the transportation route. These impacts are the result of radiation exposure during normal operations, and 

accidents in which the waste containers are assumed to be opened, as well as exposure to vehicle exhaust and 

physical injury after vehicle accidents. For the No Action Alternative shipments, it was assumed that the 

shipments would be distributed uniformly over a 20-year period. For all other alternatives, shipments were 

assumed to occur uniformly over a 10-year period, assuming a 10-year period to build treatment, storage, and 

disposal facilities. 

Tables 7.4-13 and 7.4-14 present the total number of estimated fatalities in normal operations associated with 

truck and rail transportation of LLW, respectively. The total number of estimated fatalities resulting from 

radiation exposure when LLW is transported by truck ranges from less than one to approximately 16 for the 

normal operations population and crew combined (Centralized Alternative 1). The number of estimated fatalities 

resulting from nonradiological causes (vehicle exhaust-induced cancers and physical injury resulting from 

accidents) ranges from less than one to approximately 35 when LLW is transported by truck (Table 7.4-13). 

The number of estimated fatalities resulting from both radiological exposure and nonradiological causes ranges 

from less than one to approximately three when the LLW is transported by rail (Table 7.4-14.). The number 

of fatalities estimated for both truck and rail transportation is directly related to the number of shipments and 

shipment miles required under each alternative. Therefore, most fatalities from both truck and rail transport are 

estimated to occur in the alternatives that ,have the most shipments and ·vehicle miles, which are the Centralized 

Alternatives (when treatment and/or disposal of all LLW occur at one installation). Approximately 250,000 truck 

shipments covering approximately 500 to 600 million vehicle miles or approximately 100,000 rail shipments 

covering approximately 200 million vehicle miles are required in the Centralized Alternatives. The least number 

of fatalities is estimated to occur in the Decentralized and Regionalized Alternatives, which require 

approximately 25,000 to 190,000 truck shipments covering approximately six to 125 million vehicle miles, or 

approximately 10,000 to 70,000 rail shipments covering approximately 2 to 50 million vehicle miles. These 

results suggest that the risk associated with rail transport is less than that associated with truck transport. 
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7 .4.3 FACILITY ACCIDENT IMPACTS 

Stomge Facility Accidents 

Accidents and source terms for current storage were not analyzed because the results will not help to discriminate 

among alternatives. This results from the underlying assumption used in the WM PEIS analyses that all sites will 

accumulate or at least not reduce these inventories for roughly ten years at which time complex-wide treatment 

will begin. Thus all sites will achieve their maximum inventories (leading to maximum potential releases during 

a storage facility accident), independent of alternative. However, recent DOE safety analysis reports (SARs) and 

NEPA information provide guidance on the potential risk impacts applicable to LLMW and 1RUW storage 

facility accidents and can be used to evaluate the anticipated risks of LLW storage facility accidents. 

Information in these current SARs and DOE site EISs can be used as valid indicators of the predicted 

consequences for a range of waste storage facility accidents of varying frequency . A brief summary of some of 

the key accidents and assumptions used by the sites in preparing these analyses, and the related health effects 

results are shown in Appendix F. Examples of results applicable to LLW storage facilities include accidents 

ranging from violent single drum breaches to large fires in centralized facilities . The recent SARs and EISs that 

are relevant portray results for 1RUW and LLMW releases and thus the consequences, per se, are not directly 

comparable to those for LLW. However, the accident scenarios, estimates of airborne material due to the 

accidents, and atmospheric dispersion and health effects calculations are analogous. As a result, LL W storage 

facility accident results are analogous to LLMW storage facility results because of their similar radionuclide 

profiles. See Section 6.4.3 for a discussion of these results which suggest that the public risk from storage 

accidents is very low. 

Treatment Facility Accidents 

Although there are many processes used for treating LLW, to date, thermal treatment technologies have been the 

most effective in . destroying the combustible hazardous constituents contained in LLW. Since significant 

incineration data are available, public interest is heightened, and results achieved through incineration are 

representative and bounding of other thermal treatment processes, this risk analysis focused on incineration. Like 

other LLW treatment processes, incinerator operations/accidents can result in airborne releases of radionuclides. 

Potential treatment facility accidents identified for all LLW alternatives include: (1) incineration facility fires or 

explosions initiated from internal causes; (2) an earthquake or tornado that causes damage and possible fires in 

the facility; and (3) the crash of a large or small aircraft into the facility resulting in fire and possible explosion. 

All of these accidents can involve release of the radioactive contents of the kiln, the stored ash byproduct of the 
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incineration process, or the trapped contents of the filtration systems in the facility. The accident with the highest 

potential consequences at each site was evaluated. 

The radiological risks and health effects calculations were based upon very conservative assumptions. Table 

7.4-15 summarizes the estimated cancer fatalities resulting from radiation exposures associated with potential 

treatment facility accidents. This table contains cancer fatality estimates for accidents with the worst scenario 

consequences at each site and the estimated frequency of those accidents occurring annually. The doses indicated 

are a function of the severity of the accident and the size and distribution of the population affected. The 

indicated probabilities of an excess cancer are based on the assumption that the accident occurs. It is important 

to note that the fatalities included in this table result only from cancers associated with radiation exposure; this 

table does not include fatalities resulting from physical hazards directly associated with the accident. 

I 

Assuming that the accident occurs, each of the alternatives poses a cancer fatality probability equal to or greater 

than one-in-one million for the offsite MEI. Under the No Action Alternative, the cancer fatality probability is 

estimated to be equal to one-in-one million for the indicated accident affecting the offsite MEI at SRS. Under 

Regionalized Alternative 2, an offsite MEI cancer fatality probability of equal to or greater than one-in-one 

million is estimated for accidents at five sites (LANL, LLNL, ORR, RFETS and SRS). Centralized Alternative 

5 is expected to have an offsite MEI cancer fatality probability of greater than one-in-one million for accidents 

at the Hanford Site. However, when the frequencies of the accidents are considered, none of the alternatives pose 

an offsite MEI cancer risk of greater than one-in-one million. 

Centraliz.ed Alternative 5 is estimated to produce the highest number of cancer fatalities resulting from accidents 

affecting the offsite population (5 individuals at the Hanford Site). Under Regionalized Alternative 2; three 

cancer fatalities in the offsite population are estimated to result from accidents at LLNL and one cancer fatality 

is estimated in the offsite population at LANL. No cancer fatalities exceeding one within the offsite population 

are estimated to result from accidents under the No Action Alternative. The overall risks from accidents for all 

the alternatives, derived by multiplying the health risk value by the frequencies of the accidents, are very small . 
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Table 7.4-13. LL W Truck Transportation: Estimated Fatalities From Vehicular Accidents and 
Exposure to Radiation and Fuel Emissions 

Estimated Number of Radiological Fatalities3 Estimated Number of 
Number Shipment Nonradiological Fatalities 

Alternative of Sites Number of 
Miles 

Shipments Normal Normal Exposure Injury From 
(in Millions) Operations Operations From Traffic 

Fuel 
Traffic 

Tb D Population Crew Accidents 
Emission 

Accidents 

No Action lOC 6 87,360 166 3 2 * 1 11 

Decentralized 15 24,420 6 * * * * * 
Regionalized 1 12 25,800 9 * * * * 1 

--

Regionalized 2 11 12 25,880 9 * * * * 1 

Regionalized 3 6 84,200 38 1 1 * * 3 

Regionalized 4 7 6 87,390 37 1 1 * * 3 

Regionalized 5 4 6 92,200 64 1 1 * * 4 

Regionalized 6 2 174,390 124 2 2 * 1 9 

Regionalized 7 2 188,930 125 2 2 * 1 9 

Centralized 1 1 242,730 563 10 6 * 2 35 

Centralized 2 1 257,270 505 9 6 * 3 35 

Centralized 3 7 1 250,020 530 9 6 * 2 33 

Centralized 4 7 1 264,060 478 8 6 * 3 34 

Centralized 5 1 1 241 ,540 560 9 6 * 2 35 

T = Treatment; D = Disposal . 
* Greater than O but less than 0 .5. 
8 

Fatalities are from radiation-induced latent cancer . 
b All sites perform "minimum treatment" under all alternatives consisting of solidification of liquids and "fines" (powdered material) , packaging, and shipment. For those 
alternatives where only minimum treatment occurs, the cells are left blank. 
c Ten sites use existing facilities for volume reduction . 
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Table 7.4-14. LL W Rail Transportation: Estimated Fatalities From 
Rail Accidents and Exposure to Radiation and Fuel Emi-Ssions 

Estimated Number of Radiological Fatalities8 Estimated Number of Nonradiological 
Number of Shipment Fatalities 

Sites Number of 
Alternative 

Shipments 
Miles Normal Normal Exposure 

(in Millions) Operations Operations From Traffic 
Fuel Injury From 

Tb D Population Crew Accidents 
Emission Traffic Accidents 

No Action lOC 6 33 ,420 70 * * * 1 * 
Decentralized 16 9,210 2 * * * * * 
Regionalized 1 12 9,740 4 * * * * * 
Regionalized 2 11 12 9,900 4 * * * * * 
Regionalized 3 6 31,850 17 * * * * * 
Regionalized 4 7 6 33,460 17 * * * * * 
Regionalized 5 4 6 35,430 25 * * * * * 
Regionalized 6 2 66,040 51 * * * 1 * 
Regionalized 7 2 71,480 54 * * * 1 * 
Centralized 1 1 91,440 224 1 1 * 2 1 

Centralized 2 1 96,880 219 1 1 * 2 1 

Centralized 3 7 1 96,710 218 1 1 * 2 1 

Centralized 4 7 1 102,100 212 1 1 * 2 * 
Centralized 5 I 1 90,980 223 1 1 * 2 1 

T = Treatment; D = Disposal. 
* Greater than O but less than 0.5 
: Fatalities are from radiation-induced latent cancer. 

All sites perform "minimum treatment" under all alternatives consisting of solidification of liquids and "fines" (powdered material), packaging, and shipment. For those 
alternatives where only minimum treatment occurs, the cells are left blank. 
c Ten sites use existing facilities for volume reduction . 
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Table 7.4-15. LLW Facility Accidents: Radiation-Induced Cancer Fatalities from Worst Potential Treatment Facility Accidents 

Estimated Offsite MEI Offsite 
Offsite WM 

Annual Offsite MEI Cancer Population 
Population 

Worker Dose 
Workers 

Site Accident Type 
Accident Dose (rem) Fatality Dose 

Number of 
(Person-rem) 

Number of 
Cancer Cancer 

Frequency Probability (Person-rem) 
Fatalities Fatalities 

No Action Alternative 

INEL Incineration, Aircraft Crash < lE-06 0.00001 7E-09 0.1 * 0.05 * 
SRS Incineration, Aircraft Crash < lE-06 0 .002 lE-06 100 * 25 * 

Regionalized Alternative 2 

FEMP Incineration, Natural Phenomena < lE-06 to 0 .00004 2E-08 0 .1 * 0.001 * 
< lE-4 

Hanford . Incineration, Aircraft Crash < lE-06 0.0001 6E-08 4 * 0.03 * 
INEL Incineration, Aircraft Crash lE-06 to lE-4 0 .00001 7E-09 0 .1 * 0.05 * 
LANL Incineration, Natural Phenomena lE-06 to lE-4 0 .8 4E-04 1,800 1 750 * 
LLNL Incineration , Natural Phenomena lE-06 to lE-4 0 .8 4E-04 6,000 3 10 * 
ORR Incineration, Natural Phenomena 1 E-06 to 1 E-4 0.002 lE-06 20 * 0.8 * 
PGDP Incineration, Natural Phenomena 1 E-06 to 1 E-4 0.0001 7E-08 0.6 * 0 .1 * 
PORTS Incineration, Natural Phenomena lE-06 to lE-4 0 .00004 2E-08 0.06 * 0.01 * 
RFETS Incineration, Natural Phenomena lE-06 to lE-4 0.002 lE-06 60 * 5 * 
SRS Incineration, Aircraft Crash < lE-06 0.002 lE-06 120 * 25 * 

Centralized Alternative 5 

Hanford Incineration, Aircraft Crash < lE-06 0 .00001 lE-04 0.1 5 1,500 0.6 

"Narural Phenomena" refer to accidents initiated either by earthquake or by high wind or tornado, depending on the site and the associated recurrence frequencies. 
* Greater than O but less than 0 .05. 
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None of the alternatives is expected to produce cancer fatalities equal to or greater than one within the WM 

worker population as a result of radiation exposures from severe accidents. The overall risk from severe 

accidents, taking into account the very low frequency of these accidents, is much less. It is also important to note 

that use of the latest safety analysis documentation (described in the preceding section on storage facility 

accidents) would reduce all predicted impacts. In addition, the consequences and risks presented in Table 7.4-15 

assume no mitigation of the accident and take no credit for emergency response actions. The reduction in impacts 

due to these mitigation actions would be significant. 
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7.5 Air Quality Impacts 

Chapter 7 

The management of U W does not affect the air quality at most sites. However, decentralizing or 
regionalizing treatment and disposal at Paducah, or centralizing at NFS could cause adverse air 
quality impacts requiring additional emission control measures for criteria pollutants. Emissions of 
radionuclides were estimated to be below the applicable standards at any site. 

As illustrated in Table 7.5-1, DOE evaluated air quality impacts at each proposed LLW treatment and 

disposal site based on estimated increases in emissions of the six criteria pollutants and radionuclides. 

Pollutant emission estimates were made for the construction and O&M activities of LLW facilities . 

Table 7.5-1. Air Quality Impacts Evaluated for LLW Alternatives 

Impacts Period of Activities for Which Impacts are Impacts 
Location of 

Impacts 
Assessed Analysis Assessed Measure 

Assessment 

Criteria Air Construction Estimated for construction equipment Percent of Table 7.5- 2 
Pollutant Emissions and worker vehicles. standard 

Operations Estimated for thermal treatment units Percent of Table 7.5-3 
for fuel use by all other LL W facilities, standard 
for worker vehicles , and for waste 
shipment vehicles. 

Radionuclide Operations For all LL W treatment and disposal Percent of Text 
Emissions facilities. standard discussion 

only 

The .Clean Air Act (42 USC 7401 et seq.) regulates emissions of air pollutants. In those areas where air 

pollution standards are not met (known as "nonattainment areas") , activities that introduce new emissions 

from both "stationary" (e.g., treatment and storage facilities) and "mobile" (e.g., vehicles) sources are 

regulated under the "General Conformity Rule." In this rule, EPA has established limits for each criteria 

air pollutant for nonattainment areas . An entity which seeks to engage in an activity that will result in 

emissions that equal or exceed those limits in a nonattainment area must first obtain a permit. · 

In "attainment areas" (where air pollution standards are met), only new emissions from stationary sources 

are regulated. In these areas, regulations for the Prevention of Significant Deterioration (PSD) of ambient 
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air quality apply. Allowable emission increases are known as PSD increments . A permit is required for 

a new stationary source that equal or exceeds the allowable increase. However, a permit is not required 

for criteria pollutant emissions from mobile sources. 

7 .5.1 CRITERIA AIR POLLUTANT 

EMISSIONS FROM CONSTRUCTION 

Criteria air pollutants can be emitted from 

construction equipment and from vehicles that 

workers use to drive to the construction site. Both 

are considered to be "mobile sources." 

For purposes of analysis, DOE identified sites in 

nonattainment areas where construction activities 

Major Types of Air Pollutants 

Criteria Air Pollutants-carbon monoxide 
(CO), sulfur dioxide (SOiJ , nitrogen dioxide 
(NOiJ, lead (Pb), owne (OJ, and paniculate 
matter less than or equal to IO micrometers in 
diameter (PMwJ-

Hazardous Air Pollutants-I 89 hazardous 
substances (including radionuclides) whose 
emissions are regulated by the Clean Air Act. 

under all the LL W alternatives would result in mobile source emissions that would equal or exceed 10 % 

of the allowable limit of a particular criteria air pollutant. Table 7 .5-2 lists those sites. DOE chose the 10% 

threshold to highlight those sites where criteria air pollutant emissions could result in adverse air quality 

impacts. 

As indicated in Table 7 .5-2, six of the 16 major proposed LLW sites are located in nonattainment areas 

and, as a result of LL W construction activities, would have emissions that equal or exceed 10 % of the 

allowable limit for a particular criteria air pollutant. Paducah would have the highest percentage of the limit 

for any site; 88 % under the Decentralized and Regionalized 1 Alternatives. Still , no site woulcJ exceed the 

allowable limits, and no site would need to obtain a Clean Air Act permit. 

7.5.2 CRITERIA AIR POLLUTANT EMISSIONS FROM OPERATION AND MAINTENANCE 

Criteria air pollutants are also emitted during operation and maintenance of LL W facilities (stationary 

sources) and by vehicles that are driven by workers to the facility or used to transport waste (mobile 

sources). DOE evaluated air quality impacts for these pollutants at each site by comparing estimated 

increases in tons per year to the allowable emission limits (General Conformity Rules in nonattainment 

areas or PSD increments in attainment areas) . 
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Alternative 

No Action 

Decentralized 

Regionalized 1 

Regionalized 2 

Regionalized 3 

Regionalized 4 

Regionalized 5 

Regionalized 6 

Regionalized 7 

Centralized 1 

Centralized 2 

Centralized 3 

Centralized 4 

Centralized 5 

Table 7.5-2. Percent of Site 's Allowable Air Emissions Discharged During Construction-LLW 
Sites Equaling or Exceeding 10% of Standard in Nonattainment Regionl · 

Number of Criteria Pollutants 

Sites Construction 
b 

Tc ANL-E LLNL NTS PGDP RFETS 
D 

N02 co N02 co N02 voe co N02 

10d 6 36 (31/5) 13 (11/12) 12 (4/8) 12 (10/2) 

16 58 (52/6) 15 (3/12) 88 (85/3) 20 (1 6/4) 28 (16/ 12) 45 (43/2) 

12 12 (6/6) 15 (3/12) 88 (85/3) 20 (1 6/4) 38 (28/ 10) 45 (43/2) 

11 12 12 (6/6) 26 (7/19) 22 (18/4) 81 (74/7) 22 (1 4/8) 50 (5/45) 76 (74/2) 

6 12 (6/6) 15 (1/14) 15 (1/14) 

7 6 12 (6/6) 15 (1/14) 60 (3/57) 18 (6/12) 

4 6 12 (6/6) 15 (1/14) 13 (1/12) 

2 12 (6/6) 15 (1/14) 15 (1/14) 

2 12 (6/6) 15 (1/14) 10 (10/0) 15 (1/14) 

1 12 (6/6) 15 (1/14) 15 (1/14) 

1 12 (6/6) 15 (1/14) 38 (38/0) 15 (1/14) 

7 1 12 (6/6) 15 (1/14) 26 (21/5) 55 (54/1) 

7 1 12 (6/6) 15 (1/14) 22 (22/0) 26 (21/5) 55 (54/1) 

1 1 12 (6/6) 15 (1/14) 15 (1/4) 

SNL-NM 

voe co 

10 (1/9) 

11 (8/3) 10 (1/9) 

16 (4/2) 10 (1/9) 

10 (1/9) 

15 (1/14) 10 (1 /9) 

10 (1/9) 

10 (1/9) 

10 (1/9) 

10 (1/9) 

10 (1/9) 

11 (10/1) 10 (1/9) 

11 (10/1) 10 (1/9) 

10 (1/9) 

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed by solidi fication. 
D = Dispose. Each of the 6-site disposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 sites . 
8 Values less than 10% are shown as blanks . Refer to the Environmental Impact Technical Report for complete results. CO = Carbon monoxide; SO2 = Sulfu r dioxide; PM10 = Particulate matter 
gqual to or less than 10 micrometers in diameter, NO2 = Nitrogen dioxide; VOC = Volatile organic compounds. 

Sites that exceed 10 % of the standard specified by the General Conformity rule; total%( % equipment / % worker vehicles) . 
c All sites perform "minimum treatment" under all alternatives consisting of solidification of liquids and "fines" (powdered material), packaging, and shipment. For those alternatives where only 
~ inimum treatment occurs , the cells are left blank. · 

Ten sites use existing faci lities for Volume Reduction. Three sites (LBL, Mound, and RMI) not li sted as major sites above include volume reduction faci lities. 
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Twelve of the 16 major proposed LLW sites would equal or exceed 10% of applicable air pollutant 

emission standards (Table 7 .5-3). Of these, six sites are located in nonattainment areas; six sites are in 

attainment areas. As many as seven sites would have pollutant standards that equal or exceed 10 % of the 

levels under an alternative. Only NTS is ·estimated to exceed the standard; carbon monoxide would be 101 

to 217% above the standard in the Regionalized 7, Centralized 2 and Centralized 4 Alternatives, primarily 

from worker vehicle emissions. 

The most stringent PSD requirements are for Class I areas. Class I areas are regions of special concern 

because of the proximity of a national park, monument, seashore, wildlife refuge, or wilderness area. A 

proposed action may affect air quality in a PSD Class I area if it will emit more than the allowable PSD 

increment of a criteria air pollutant and will be located within 100 km (62 miles) of a PSD Class I area. 

Eight sites proposed for LLW activities under the alternatives· are located within 100 km of a PSD area: 

FEMP, INEL, LANL, LLNL, NTS, ORR, RFETS, and SNL-NM. None of these would have sufficient 

quantities of emissions to affect a PSD Class I area. 

Estimated concentrations resulting from criteria air pollutant emissions from facilities were also compared 

to the National Ambient Air Quality Standards (NAAQS) (40 CFR 50). No site was estimated to equal or 

exceed 10 % of the standards. 

7.5.3 HAZARDOUS AIR POLLUTANT EMISSIONS 

Thermal treatment of LLW will result in emission of small quantities of radionuclides. Since by definition 

LL W does not contain significant quantities of hazardous chemicals, emissions of other hazardous air 

pollutants were assumed to be negligible. Radionuclides from air emissions were evaluated by comparing 

the annual radiation dose to a maximally exposed individual (MEI) to the National Emissions Standard for 

Hazardous Air Pollutants-IO millirems per year (mrem/yr) (40 CFR 61). 

Doses from airborne radionuclides were estimated not to equal or exceed 10 % of the dose standard at any 

site except for LLNL (13%) under Regionalized Alternative 2. This exceedance is due to thermal treatment 

ofLLW. 
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Number 
of Sites 

Alternative 

Tb D 

No Action lOf 6 

Decentralized 16 

Regionalized 1 12 

Regionalized 2 11 12 

Regionalized 3 6 

Regionalized 4 7 6 

Regionalized 5 4 6 

Regionalized 6 2 

Regionalized 7 2 

Centralized I I 

Centralized 2 I 

Centralized 3 7 I 

Centralized 4 7 I 

Centralized 5 1 1 

Table 7.5-3. Percent of Sites ' Allowable Air Emissions Discharged during Operations-LL W 
Sites Exceeding 10% of Standartf 

Criteria Pollutants 

PSD or General Conformity 

Hanford INEL LANL LLNL NTS ORR PORTS PGDP RFETS 

N02c PM 10 
C S02c S02c PM10c PM 10 

C cod cod NO/ PM10c NO/ PM10c NO/ voe• cod NO2° 

67 (0/67) 

24 (0/24) 21 12 (3/9) 12 (0/12) 139 (0/39) 

24 (0/24) 21 15 139 (0/39) 

12 29 (0/29) 14 10 10 (2/8) 10 (0/10) l55 (0/55) 12 (1/1 I} 

11 (0/11) 17 (0/17) 47 21 11 (0/11) 

13 10 (0/10) 13 (0/13) 22 12 133 (0/33) 

10 22 10 (0/10) 13 (0/13) 23 18 

11 (0/11) 11 (0/11) 

11 (0/11) 103 (0/103) 11 (0/11) 

23 14 11 (0/11) 11 (0/11) 

11 (0/11) 217 (0/217) 11 (0/ 11) 

12 12 10 (0/10) 13 (0/13) 133 (0/33) 

12 10 (0/10) 101 (0/101) IB (0/33) 

26 35 15 10 (0/10) 

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed by solidification. 
D = Dispose. Each of the 6-site disposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 sites. 

SNL-
NM SRS 

voe• cod N02c 

10 

13 (0/13) 

13 (0/13) 

: Impacts equal to or greater than 10% of applicable standard are listed . CO = Carbon monoxide; SO2 = Sulfur dioxide ; PM = Particulate matter less than 10 microns in diameter; VOC = volatile organic compound. 
All sites do "minimum treannent, • in all alternatives which consists of solidification of liquids and "fines" (powdered material) , packag ing, and shipment. 

: Attainment area for this pollutant; PSD regulations applied; total % represents stationary-source emissions only. 
Nonanainment area for this pollutant; General Conformity regulations applied; total % ( % stationary-source/ % mobile-source) . 

• Nonanainment area for the pollutant ozone; NO2 and VOC are ozone precursor emissions; General Conformity regulations applied; total % (% stationary-source/ % mobile-source). 
f Ten sites use existing fac ilities for Volume Reduction. Three sites (LBL, Mound, and RMD not listed as major sites above include volume reduction facilities . 
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Chapter 7 Impacts of the Management of U W 

7.6 Water Resources Impacts 

Major impacts to ¼f.lter availability from increased water use at the sites are unlikely, although there 
is the potential for adverse impacts at UNL Site-300 and the Pantex Plant. Modeling indicates that 
ground¼f.lter concentration reduction measures may be needed to meet drinldng water standards when 
disposal occurs at the Hanford Site, Paducah, SNL-NM and SRS. Concentration reduction measures 
would not be needed when disposal occur at NFS, even under the Centralized 2 and 4 (one disposal 

* site) Alternatives. 
. .. ........ : • . . , ................. •,• ........ ········••I'_ •,t•,• ••• • •••••••••••• •••••••••❖·•····· . ..... .... ... . ....... ···········?: 

As illustrated in Table 7 .6-1, DOE analyzed the impacts on water resources of treatment and disposal 

activities. DOE evaluated the effects on water availability from building and operating treatment and 

disposal facilities. DOE also examined the effects of migration of radionuclides from disposal facilities on 

groundwater quality. 

Table 7.6-1. Water Resource Impacts Evaluated for LLW Alternatives 

Impacts Period of Activities for Which 
Location of 

Impacts Measure Impacts 
Assessed Analysis Impacts are Assessed 

Assessment 

Water Construction Estimated for water used: Percent increase in current Table 7.6- 2 
Availability • by personnel water use 

• for concrete 

• for dust suppression 
Percent decrease in stream Text discussion 
flow only 

Operations Estimated for water used: Percent increase in current Table 7.6- 2 
• by personnel water use 

• by treatment and 
disposal processes 

Percent decrease in stream Text discussion 
flow only 

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

Groundwater Post-Closure Disposal of LL W Percent of drinking water Table 7.6- 3 
Quality quality standard 

In addition, the following impacts were examined for all waste types collectively, and are discussed in 

Chapter 5, Section 5 .4. 3: 
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• Impacts on surface water caused by floodplain encroachment 

• 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 discharges 

• Impacts on existing areas of groundwater contamination from groundwater withdrawal 

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

accidents. 

7.6.1 WATERAVAILABILITY 

Impacts on surface water and groundwater availability were assessed by comparing current water use rates 

from municipal, surface water, or groundwater sources to projected requirements for construction or 

operation of LLW facilities. In addition, impacts on surface water were further assessed by examining the 

effect of potential withdrawals from and discharges to the major offsite stream at a given site. 

Table 7 .6-2 identifies sites where projected water usage under any alternative would increase by more than 

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

impacts. 

Eleven of the 16 major sites are predicted to exceed the 1 % threshold. Most exceedences shown are due 

largely to water used during the 2-3 year period for construction of treatment and disposal facilities. Nine 

of these sites, ANL-E, FEMP, the Hanford site, INEL, NTS, ORR, Portsmouth, RFETS, and SRS, are 

not likely to experience adverse impacts because of sufficient capacities and the relatively small amount 

of additional water needed (DOE, 1995a). Two sites that could experience adverse impacts, LLNL and the 

Pantex Plant, are discussed further. 
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Table 7. 6-2. Maximum Percent of Cullent Water Use for Construction or Operations-LL W 
Sites Predicted to Exceed 1 %0 

Number 

Alternative of Sites ANL-E FEMP Hanford INEL LLNL NTS ORR Pantex PORTS RFETS SRS 
Tb D 

No Action lOC 6 1.4 1.4 

Decentralized 16 1.9 8.1 1.4 2.7 4.6 6.6 

Regionalized 1 12 8.1 1.4 2.7 1.3 4 .6 6.6 

Regionalized 2 11 12 1.3 23 3.8 1.1 6.6 6.2 

Regionalized 3 6 4 .8 2.9 1.3 1.5 6.6 

Regionalized 4 7 6 4.8 1.5 1.3 4.2 6.2 

Regionalized 5 4 6 I. I 4.8 1.5 1.3 1.5 6.2 

Regionalized 6 2 4.8 1.3 1.5 II 

Regionalized 7 2 4.8 1.8 1.3 1.5 II 

Centralized 1 1 4.8 1.3 1.5 1.5 

Centralized 2 1 4.8 6.5 1.3 1.5 1.5 

Centralized 3 7 I 4 .8 1.3 4.2 1.7 

Centralized 4 7 I 4.8 3.6 1.3 4.2 1.7 

Centralized 5 I I 2.1 4.8 1.3 1.5 1.3 

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed 
by solidification. All sites do "minimum treatment," in all alternatives which consists of solidification of liquids and "fines" (powdered material), 
packaging, and shipment. 
D = Dispose. Each of the 6-site disposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 sites. 

a Blank cells are less than or equal to I%. Water sources assumed as follows: Groundwater for FEMP, INEL, LLNL, NTS , Pantex, Ports and 
~RS; Surface water for the Hanford site and ORR; and Municipal water for RFETS . 

All sites perform "minimum treatment" under all alternatives consisting of solidification of liquids and "fines" (powdered material), packaging , 
and shipment. For those alternatives where only miminum treatment occurs, the cells are left blank . 
c Ten sites use existing facilities for Volume Reduction. Three sites (LBL, Mound, and RMI) not li sted as major sites above include volume 
reduction facilities . 

Water use at LLNL would exceed 1 % of current use for all alternatives, and approach 23 % under 

Regionalized Alternative 2. This is based on the conservative assumption that water at Site 300, the 

assumed location for proposed waste management facilities at LLNL, would be supplied by groundwater. 

However, most of the water would probably be supplied by the new-municipal hook-up to Site 300, or the 

Livermore Valley municipal system that currently serves LLNL. If the water were supplied by the new 

500,000 gallons per day municipal hook-up at Site-300, the maximum water use would be 4.1 % of the 

capacity of the system. If the water were supplied by the municipal system in Livermore Valley, it would 

be 2.8% of the current water use rate of 717,000 gallons per day. If water for LLNL is supplied by an 

offsite municipal system, onsite water resources would not be affected. Therefore, adverse impacts to 
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onsite water resources are unlikely. Impacts on the source of the municipal supply are not within the scope 

of this PEIS . 

Water use at the Pantex Plant would exceed 1 % of current use for the Decentralized Alternative, 

Regionalized Alternatives 1, 2, 3, 6 and 7, and Centralized Alternatives 1 and 2. Water use would 

approach 3.8 % of current use under Regionalized Alternative 2. Water at the Pantex Plant is supplied by 

groundwater from the Ogallala Aquifer. Since water levels in the aquifer near the Pantex Plant have 

declined at a rate of approximately 2 to 5 feet per year, any further use of Ogallala Aquifer water needs 

to be carefully evaluated. Maximum water use would be 1.4 % of the 1,500,000 gallons per day capacity 

of the water supply distribution system at Pantex Plant, and negligible in comparison to the 16 million 

gallons per day withdrawn from the Ogallala Aquifer by the City of Amarillo (DOE, 1993). Therefore, 

significant impacts to groundwater levels and availability would be unlikely. 

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

(the Hanford site, ORR, and Paducah) , 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 (ANL-E, FEMP, ORR, Paducah, Portsmouth , RFETS, and SRS), 

effluent 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 that would not affect surface water levels. 

7.6.2 WATER QUALITY 

DOE evaluated the impacts to groundwater quality caused by the migration of radionuclides that .leach from 

disposal facilities over time. DOE calculated concentrations of radionuclides at a hypothetical well located 

300 meters from the c_enter of the disposal facility, and compared these to DOE or EPA drinking water 

standards . For radionuclides, the allowable drinking water concentrations equate to a 4 mrem per year 

effective dose equivalent. 

The drinking water standards are used as comparison criteria for groundwater quality . Although they are 

not enforceable standards, they are often used as goals for contaminated site cleanup actions under the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA). DOE and EPA 
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established these criteria to protect human heath, therefore groundwater concentrations of radionuclides 

at or below these levels are considered to be acceptable criteria . 

Concentrations in the groundwater that equal or exceed 25 % of the drinking water standard are presented. 

This value was chosen because of the uncertainty of the analysis (as described in Appendix D), and since 

the 4 mrem per year standard is a total dose limit for all radionuclides . 

Table 7.6-3 identifies sites where LLW would be disposed and where, under any alternative, the calculated 

value for any pollutant would exceed 25 % of the allowable concentrations reflected in the drinking water 

standards. 

Disposal of LLW at the Hanford site, ORR, Paducah, SNL-NM, and SRS is predicted to cause 25 % of 

drinking water standards for radionuclides to be exceeded in the groundwater. None of these sites are 

located above an EPA-designated sole-source aquifer. Twenty-five percent of standards would not be 

exceeded when LLW is disposed at ANL-E, BNL, INEL, LANL, LLNL, NTS, the Pantex Plant, 

Portsmouth, or RFETS. Only under the Centralized 2 and 4 Alternatives ( disposal of all LL W at NTS) are 

25 % of drinking water standards not exceeded. 

Radionuclides that would exceed 25 % of the drinking water standards are neptunium-237, plu~onium-239, 

plutonium-240, technetium-99, uranium-234 and uranium-238 . These are all long half-life radionuclides, 

with the minimum half-life being 6,537 years for plutonium-240. Shorter half-life radionuclides (e .g., 

cesium-137, strontium-90) tend to decay to acceptable levels before reaching the 300-meter well . 

For radionuclides with long half-lives, disposal inventory, infiltration rate, depth to groundwater, and the 

character of the media through which the water flows, are some of the primary factors that determine the 

concentration in the groundwater. The infiltration rate is related to rainfall , such that sites in arid regions 

generally perform better than sites in humid regions because of their smaller infiltration rate. Sites with 

a large depth to groundwater are generally better due to longer travel times. Sites located over areas with 

large percentages of materials that retard the movement of radionucl ides (e.g. , clays and organic materials) 

generally perform better than sites located over areas devoid of these materials. 

Uranium-238 is the most problematic radionuclide, exceeding 100 % of the standard at three sites (the 

Hanford site, SNL-NM, and SRS). In all of these cases, concentrations in the groundwater would have to 
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be reduced to meet drinking water standards. Neptunium-237 (Paducah), plutonium-239 (SNL-NM), 

plutonium-240 (SNL-NM), technetium-99 (SNL-NM) and uranium-234 (SNL-NM) would also have to be 

reduced to meet drinking water standards. Measures that could be used to reduce the estimated 

concentration of radionuclides in the groundwater include: 

• Performing a more rigorous radionuclide transport analysis 

• Modifying the engineering design of the disposal facility (e.g., addition of a clay liner to increase 

· adsorption or a concrete cap to reduce infiltration) 

• Modifying the form of the waste to b~ disposed to reduce the release rate (e.g., changing to a vitrified 

waste form) 

• Changing the specific location of the disposal facility so it is sited over an area with more favorable 

hydrologic conditions 

• Imposing waste acceptance criteria (i .e., restricting the amount of the radionuclide allowed in the 

disposal facility) 

The performance of disposal facilities at a specific site would also be evaluated in greater detail in DOE' s 

Performance Assessment process under DOE Order 5820.2A (DOE, 1988). This process would help to 

ensure that all regulatory requirements are met and significant contamination of groundwater would not 

occur . 
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Number 

Alternative of Sites 

Tb D 

No Action lOC 6 

Decentralized 16 

Regionalized 1 12 

Regionalized 2 11 12 

Regionalized 3 6 

Regionalized 4 7 6 

Regionalized 5 4 6 

Regionalized 6 2 

Regionalized 7 2 

Centralized 1 1 

Centralized 2 1 

Centralized 3 7 1 

Centralized 4 7 1 

Centralized 5 1 1 

Table 7.6-3. Percent of Allowable Concentrations in Groundwater 
(Drinking Water Standards) from Disposal of LL W Sites Exceeding 25% of Standard a 

Hanford ORR PGDP SNL-NM 

Tc-99 U-234 U-238 Np-237 Pu-239 Np-237 Pu-239 Pu-240 Tc-99 U-234 

100* -- -- -- -- --

100* 100 100* 100* 100* 100* 

100* 100 -- - -- --

100* 40 100* - - -- --

100* 40 -- -- - -- --

30 30 100* 90 -- -- -- -- --

30 30 100* 90 -- -- -- -- --

40 100* -- - -- -- -- -- --

-- - -- -- -- -- -- -- -- -

100* -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

100* -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

100* -- -- -- -- -- -- --

U-238 

-

100* 

-

--

~-

-

--

--

--

--

-

--

--

--

T=treatment. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction fo llowed by solidification. 
D= disposal. Each of the 6-site disposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 sites . 

SRS 

Np-237 U-238 

100* 

100* 

100* 

100* 

100* 

100* 

100* 

60 100* 

60 100* 

- -

- --

- -

-- --

-- -

: Only radionuclides equal to or above 25 % of drinking water standards are listed . Blanks indicate concentrations less than 25 % of standards. 
All sites do "minimum treatment" in all alternatives which consists of solidi fication of liquids and " fines" (powdered material), packaging, and shipment. For those alternatives where only 

minimum treatment occurs, the cells are left blank . 
c Ten sites use existing faci lities for volume reduction. Three sites (LBL, Mound , and RMI) not listed as major sites above, include volume reduction facilities . 
"--" Indicates that there is no disposal at this site under this alternative. · 
+ PEIS modeling indicates that a reduction in the estimated concentration in the groundwater would be necessary to meet drinking water standards. See Volume II tables for the value of the 
exceedance. 
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7. 7 Ecological Resources Impacts 

Loss of limited acreages of habitat at some IL W sites during construction site clearing would not 
affect populations of nonsensitive plant and animal species because these species habitats are well 
established regionally. Because construction site acreages are small compared to the total acreage 
at each site suitable for waste operations, DOE would be able to locate new IL W facilities to avoid 
impacts to nearby wetlands and other sensitive habitats. A screening level risk assessment of IL W 
facility airborne emissions indicated that terrestrial wildlife species are not likely to be affected. When 
specific LL W facility locations are proposed, DOE will conduct site and project-level analyses to 
determine if any sensitive species, including Federally- and State-listed endangered and threatened 
species, ',,VOUld be affected and to establish appropriate protection measures. Transportation accidents 
leading to spills of ILW into aquatic environments could have serious short and long term 
consequences, but ',,VOUld be extremely rare. The centralized alternatives have the highest probability 
of accidents because they require the greatest number of shipments; the Decentralized Alternative has 
the lowest probability. 

As illustrated by Table 7. 7- 1, DOE analyzed the effects of construction site clearing to build LL W 

treatment and disposal facilities , and the operation of treatment facilities on ecological resources at 

representative sites . Accidental releases during intersite transportation of LLW, that could affect aquatic 

resources offsite, were also evaluated. 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents . Potential impacts to sensitive species or habitats 

at particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. Should a later site-wide or project-level NEPA document indicate that a site is not suitable for 

a waste management facility because of adverse impacts to sensitive species or habitats that cannot be 

avoided or mitigated, then DOE will reconsider its decision to locate a waste management facility at that 

site. 
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Table 7. 7-1. Ecological Resources Impacts Evaluated for the LL W Alternatives 

Ecological Impact Affected Ecological 
Analysis Method 

Presentation 
Analyzed Resource of Results 

Non-sensitive Terrestrial plants and Comparison of habitat loss at LLM Text discussion 
Habitat Effects animals construction sites to general habitat only 

range. 

Terrestrial Species Terrestrial animal Comparison of estimated radiation dose Text discussion 
Exposures species of representative species with toxicity only 

standard. 

Sensitive Nearby wetlands and Likelihood of impacts to nearby sensitive Text discussion 
Habitat Effects other sensitive habitats habitats by comparing construction only 

acreage to available acreage of 
nonsensitive habitats. 

Sensitive Species Federally- and State- Numbers of Federally- and State-listed Table 7.7-2 
Concerns listed endangered and species displayed by site/alternative 

threatened species where LL W actions may affect. 

Effects of Aquatic species in Results of scenario-based modeling Text discussion 
Transportation streams crossing analysis of accidental spill effects on fish only 
Accidents transportation corridors in various size streams. 

7.7.1 GENERAL IMPACTS OF SITE CLEARING 

None of the alternatives would require extensive site clearing for construction of LL W facilities. No more 

than 86 acres wou1ct be disturbed at any site under any LLW alternative. These acreage requirements are 

small compared to the available habitat for nonsensitive species represented at the sites. Although site 

clearing would destroy individual plants and would kill or displace individual animals (particularly small 

mammals and song birds with limited home ranges) , no significant effects to populations of these species 

are expected from the implementation of the LL W alternatives because nonsensitive species habitats are 

well established regionally. 

7.7.2 SITE CLEARING EFFECTS ON SENSITIVE HABITATS 

For those sites that contain sensitive habitats, the degree to which these habitats may be affected by noise 

or vibration disturbance, human presence, vehicle or equipment emissions, runoff, or encroachment by 

nearby LLW construction activities depends on DOE's ability to avoid siting near these habitats. A measure 

of this ability is the percentage of available land required for facility construction under any LLW 
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alternative . Available acreage was estimated from site development plans either using land designated for 

waste operations or subtracting the acreage of existing structures and sensitive habitats, such as wetlands 

and wildlife management areas, from the total site acreage. The analysis showed that the percent of 

available acreage required for LL W facilities ranged from O. 00 l % at NTS ( under Regionalized Alternative 

7) to 2.4 % at ORR (under Regionalized Alternatives 3 and 4) . Considering these small fractions of 

available land required for the LLW facilities, DOE should have a great degree of flexibility in their siting 

and can employ a range of mitigative measures, so that site clearing to implement any of the LL W 

alternatives should not affect adjacent sensitive habitats. 

Aquatic resources may be indirectly affected through increased runoff of water and soil to surface waters 

from construction sites . However, proper construction practices would minimize these effects . Direct 

discharges to surface waters from the routine operation of treatment facilities would comply with applicable 

regulations and would be limited by the use of accepted engineering techniques. Therefore, the impacts 

to aquatic organisms are expected to be minimal. 

7.7.3 EFFECTS OF LLW TREATMENT FACILITY EMISSIONS 

DOE used atmospheric emissions and deposition modeling to estimate the toxicity to terrestrial animals 

from airborne emissions of radionuclides from treatment facilities. This analysis used the same atmospheric 

emissions estimates as the human health risk assessment and provided estimates of radionuclides deposited 

on surface soils. 

For this analysis, DOE examined those sites with the highest anticipated emissions. Potential toxicity to 

terrestrial wildlife was analyzed for selected sites under the No Action, Decentralized Alternative, 

Regionalized Alternatives 2 and 5, and Centralized Alternative 5. The radionuclides Cs-137, H-3 , Ni-63, 

Co-80, Sr-90, U-238, Pu-238, Pu-239, Pu-241 , Y-90, Am-241 , Pm-147, Th-234, and Ba-137 were 

selected for the analysis. These radionuclides comprised 80% of the total volume of all radionuclides 

expected to be emitted. The concentrations of these radionuclides were used in calculating Hazard Indexes 

for each selected site/alternative combination as composite ratios between the estimated species exposures 

to each of the contaminants and known, contaminant-specific toxic levels. An Hazard Index greater than 

one_ would indicate a potential for the combined exposures to adversely affect the health of terrestrial 

species. The maximum estimated dose occurred at LLNL under Regionalized Alternative 2 and led to a 
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maximum estimated Hazard Index of 0.09. This value suggests that the maximum total doses should be less 

than one-tenth of those of potential concern for ecotoxicity. Therefore, impacts to terrestrial receptor 

populations from radioisotope emissions from LLW treatment facilities are expected to be minimal. 

7. 7 .4 CONSIDERATION OF SENSITIVE SPECIES 

For comparison of LL W management program's potential to affect sensitive species, Table 7. 7-2 lists the 

numbers of Federally- and state-listed sensitive species at each LL W site under each alternative. Site

specific analysis would be required for an assessment of sensitive species impacts . That analysis would take 

into account specific locations for the LL W facilities in relation to the location of sensitive habitats and 

sensitive species at each site, including species listed by the U.S. Fish and Wildlife Service as either 

endangered or threatened. 

7.7.5 EFFECTS OF Low-LEVEL WASTE TRANSPORTATION 

The ecological impacts of a transportation accident involving shipment of LLW were analyzed based on 

an estimate of a waste spill release rate and stream characteristics for a hypothetical aquatic environment. 

The impacts of waste transportation accidents were evaluated by ORNL (1995d) as consequence 

assessments that did not include estimates of the probability of occurrence of these events. The 

transportation accident scenario analyzed spilling the contents of a rail shipment of LLW from INEL 

(ANL-W) into surface waters of different sizes. As a result of the packaging used in the transportation of 

LL W, it was assumed that the entire contents of the shipments could be released to surface waters 

following an accident, but that only a small fraction of the release would be soluble. 

According to the results of this analysis, an estimated 30,000 curies of radioactivity, including nearly 

15,000 curies of Co-60, would be released into surface waters. Such a release would produce significant 

impacts on 385 meters of a second-order stream and 1 meter of a fourth-order stream; larger streams are 

expected to be unaffected. DOE also evaluated the potential impacts of the spill under the assumption that 

all released material partitioned to sediment. Since LL W typically includes a large fraction of insoluble 

material, this scenario probably is a more accurate model of the potential consequences of an LLW 

transportation accident. The results of the sediment deposition scenario analysis suggest that more than 

2,000 metric tons of sediment could be contaminated to a level requiring remediation. 
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Alternative 

No Action 

Decentralized 

Regionalized 1 

Regionalized 2 

Regionalized 3 

Regionalized 4 

Regionalized 5 

Regionalized 6 

Regionalized 7 

Centralized 1 

Centralized 2 

Centralized 3 

Centralized 4 

Centralized 5 

Table 7. 7-2. Numbers of Federally-listed and State-listed Endangered and Threatened Species at the 
LL W Sites by Alternative (Federal/State) 

Number 
of Sites .<\. ._-E BNL FEMP Hanford INEL LANL LLNL NTS ORR PGDP PANT PORTS RFETS SNL-NM 
Ta D 

!Ob 6 -- -- -- 3/11 2/2 2/1 -- 2/1 1/11 -- -- -- -- --

16 1/0 0/1 -- 3/11 2/2 2/1 3/4 -- 1/11 9/12 517 1/9 8/6 1/8 

12 -- -- -- 3/ 11 2/2 2/1 3/4 -- 1/11 9/12 517 1/9 8/6 --

11 12 -- -- 1/1 3/ 11 2/2 2/1 3/4 -- 1/11 9/12 517 1/9 8/6 --
6 -- -- -- 3/11 2/2 2/ 1 -- 2/1 1/11 -- -- -- -- --

7 6 -- -- -- 3/11 2/2 2/1 -- 2/ 1 1/11 -- -- 1/9 8/6 --

4 6 -- -- -- 3/ 11 2/2 2/ 1 -- 2/ 1 1/ 11 -- -- -- -- --

2 -- -- -- 3/ 11 -- -- -- -- -- -- -- -- -- --

2 -- -- -- 3/ 11 -- -- -- 2/1 -- -- -- -- -- --

1 -- -- -- 3/11 -- -- -- -- -- -- -- -- -- --

1 -- -- -- 3/ 11 -- -- -- 2/ 1 -- -- -- -- -- --

7 I -- -- -- 3/ 11 -- 2/1 -- -- 1/1 1 -- -- 1/9 8/6 --

7 1 -- -- -- 3/ 11 -- 2/1 -- 2/1 1/ 11 -- -- 1/9 8/6 --

1 1 -- -- -- 3/ 11 -- -- -- -- -- -- -- -- -- --

SRS WVDP 

9/8 --

9/8 1/18 

9/8 --

9/8 --

9/8 --

9/8 --

9/8 --

9/8 --

9/8 --

9/8 --

9/8 --

9/8 --

9/8 --

9/8 --

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed by solidification. 
D = Dispose.Each of the 6-site disposal alternatives use the same sites; each of the 12-site di sposal alternatives use the same 12 sites. 
a All sites do "minimum treatment," in all alternatives which consists of solidification of liquids and "fines" (powdered material) , packaging , and shipment. For those alternatives where only 
ji1inimum treatment occurs, the cells are blank. 

Ten sites use existing facilities for Volume Reduction. Three sites (LBL, Mound, and RMI) not li sted as major sites above include volume reduction facilities. 
"--" Indicates no major action proposed at the site under the alternative. 
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7 .8 Economic Impacts 

IL W facility construction and operations expenditures would benefit the local economy at 7 of the 
16 major ILW sites through job or personal income greater than 1 % of the regional baseline under 
one or more of the alternatives. None of the ILW alternatives would affect the national economy. X'"". ·--~ 

DOE estimated the effects of expenditures for LL W management on the local and national economies (See 

Table 7.8- 1). Local economic effects were based on direct expenditures at each site for construction, 

operation and maintenance, and decontamination of treatment and disposal facilities. The socioeconomic 

region-of-influence (ROI) where local effects were evaluated, consists of the counties of residence of site 

employees. The local economy at each site was represented by employment, personal income, and industry 

data for the ROI counties. Local 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 the 

national level only. 

Table 7.8-1. Economic Impacts Analyzed for LLW Alternatives 

Economic Impact Affected Aspect 
Analysis Method 

Presentation 
Analyzed of Economy of Results 

Increased Regional Regional Employment Proposed site expenditures multiplied by Table 7.8- 2 
Employment for Direct, Indirect, and regional employment multiplier at each 

Induced Jobs LLW site. 

Increased Regional Regional Personal Proposed site expenditures multiplied by Table 7.8- 2 
Incomes Income for Direct, regional income multiplier at each LL W 

Indirect, and Induced site. 
Jobs 

National Economic National Economy Proposed site expenditures plus total Text discussion 
Effects transportation expenditures multiplied by only 

national employment and income 
multipliers . 

Local economic effects were estimated on an annual basis . The impacts resulting from the construction and 

operation phase expenditures were combined to estimate total project effects at each site. For all 

alternatives (except No Action), the construction phase at any site was assumed to take 4 years; the 

operations phase was assumed to take 15 years (a 10-year operations and maintenance period and a 5-year 
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decontamination period). Under the No Action Alternative, in place of distinct construction and operational 

phases, all costs were assumed to occur in a 20-year workoff of all existing waste (plus five years 

decontamination and decommisioning). Five years were added to both the construction and the operations 

phases to account for the continued effects on employment and income after each project phase ended. Job 

and personal income increases are shown for each site in the Volume II site tables. 

Across the LL W alternatives, seven DOE sites would experience greater than a 1 % change in the number 

of jobs as a result of expenditures (see Table 7 .8-2). The Hanford site would experience the greatest 

increase in the number of direct, indirect, and induced jobs under any of the alternatives, with a maximum 

increase of 3.3% under the Centraliz.ed Alternative 5. Other noticeable increases in jobs occur at INEL and 

LANL under Regionaliz.ed Alternative 5 and at SRS under Regionalized Alternatives 6 and 7. Regionalized 

Alternative 2 would result in increases greater than 1 % in the number of jobs in six regional economies. 

Changes in personal income of 1 % or greater occur only at INEL under Regionalized Alternative 5 and 

at the Hanford site under the Centralized Alternative 5. In general, alternatives that include expenditures 

for volume reduction at DOE sites would cost more than alternatives that employ only minimum treatment 

at those same DOE sites. Since economic impacts are linearly proportional to the amount of money spent, 

the alternatives employing volume reduction treatment would result in larger increases in the number of 

jobs and personal income. 

Comparing the alternatives, the sum of the new direct, indirect, and induced jobs from combined weighted 

construction and operations and maintenance activities across site ROis ranges from 9,000 under the 

Centralized Alternative 1 to 18,600 under Regionalized Alternative 2. 

In addition to analyzing the impacts on the regional economy a comparison of these impacts was made on 

the national economy. None of the LLW alternatives would substantially affect the national economy. The 

total number of jobs generated in the national economy from combined weighted construction and 

operations phase activities range from 16,650 under Centralized Alternative 2 to 27,400 jobs under 

Regionalized Alternative 5. Although the number of jobs appears large in absolute terms, 27,400 jobs 

represent only 0.02 % of the 137 million jobs in the national economy. There are no substantial changes 

in personal income for the nation as a whole as a result of implementing any of the alternatives . Changes 

would represent a shift in the source of income from previous employment to employment in LLW 

projects, rather than a net change in national personal income. 
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Table 7.8-2. LLW Jobs and Personal Income (P.I.) as a Percent of Jobs and Personal Income in the Regional Economic 
Baseline (LLW Sites Where Percentages are 1% or Greater) 

Number 
Hanford INEL LANL ORR Pantex PORTS SRS 

of Sites Alternative 
Ta D Jobs P.I. Jobs P.I. Jobs P .I. Jobs P.I. Jobs P.I. Jobs P.I. Jobs P.I. 

No Action 10b 6 1.1 1.2 1.1 1.4 

Decentralized 16 1.1 1.3 1.4 1.8 

Regionalized 1 12 1. 1 1.6 1.6 1.8 

Regionalized 2 11 12 1.3 2. 1 1.4 1.1 1.7 1.7 

Regionalized 3 6 1.1 1.6 1.8 

Regionalized 4 7 6 1.5 2.4 1.6 1.1 1.7 

Regionalized 5 4 6 3.0 1.1 2.2 1.8 1.7 

Regionalized 6 2 2.5 

Regionalized 7 2 2 .5 

Centralized 1 1 1.7 

Centralized 2 1 

Centralized 3 7 1 1.5 1.0 1.4 1.3 I.I 

Centralized 4 7 1 1.0 1.4 1.3 1.1 

Centralized 5 1 1 3.3 1.2 

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction fo llowed by solidification. 
D = Dispose. Each of the 6-site disposa l alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 sites. 
a All sites do "minimum treatment, " in all alternatives which consists of solidification of liquids and " fi nes" (powdered material), packaging, and shipment. For those alternatives where only 
giinimum treatment occurs, the cells are left blank. 

Ten sites use existing facil ities for Volume Reduction . Three sites (LBL, Mound , and RMI) not listed as major sites above include volume reduction faci lities. 
Blank cell s equal jobs or personal income growth less than I %. 



9513387 .. 1505 
Impacts of the Management of U W Chapter 7 

7 .9 Population Impacts 

Substantial population increases are anticipated at five DOE sites under the U W alternatives. These ~,,l,_!: 

increases could affect community structure and provision of services . 
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Potential population changes in the ROI at each LLW site were estimated using the direct labor requirement 

to calculate potential worker in-migration. These estimates were used to evaluate the likelihood that such 

population changes would cause effects, such as changes in community size, stability, diversity, and 

identity, and effects on the provision of necessary services. Sites identified with potential increases in 

excess of 1 % of the total ROI population are presented in Table 7. 9-2. 

For No Action and the seven minimum treatment alternatives, population in-migrations are not expected 

to be greater than 1 % at any of the LLW sites, except SRS under Regionalized Alternatives 6 and 7. SRS 

would experience population increases of 1.3 % and thus some impact to community characteristics and the 

provision of services may be anticipated. 

For those alternatives based on treatment by volume reduction, only the Hanford site under the Centralized 

Alternative 3; INEL under Regionalized Alternative 5; LANL under Regionalized Alternative 4 and 

Centralized Alternatives 3 and 4; and ORR under Regionalized Alternative 5 would have population 

increases greater than 1 % . Only Regionalized Alternative 2 has no sites with major population increases. 

Two sites are affected by more than one alternative-the Hanford site under Centralized Alternatives 3 and 

5, and LANL under Regionalized Alternative 4 and the Centralized Alternatives 3 and 4. The INEL and 

ORR are affected only under the Regionalized Alternative 5. Some minor impact may also be expected at 

the Hanford site and SRS under Regionalized Alternatives 2, 4, and 5 and at ORR and Portsmouth under 

Regionalized Alternative 2. 

Sites with less than 1 % increases in population changes are shown in Volume II site data tables. 
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Table 7.9-2. Percentage Population Increase for LLW Alternatives at Sites Identified with 
Potential Increases Over I% of the Cu"ent ROI Population 

Number of 
Alternative Sites Hanford INEL LANL ORR SRS 

Ta D 

No Action 10b 6 

Decentrafued 16 

Regionalized 1 12 

Regionalized 2 11 12 

Regionalized 3 6 

Regionalized 4 7 6 1.4 

Regionalized 5 4 6 3.2 1.0 

Regionalized 6 2 1.3 

Regionalized 7 2 1.3 

Centralized 1 1 

Centralized 2 1 

Centrafued 3 7 l 1.0 

Centralized 4 7 1 1.0 

Centrafued 5 1 1 1.5 

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction , size reduction, and 
compaction followed by solidification. 
D = Dispose. Each of the 6-site disposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 
sites. 

8 
All sites do "minimum treatment," in all alternatives which consists of solidification of liquids and "fines" (powdered material) , 

~ackaging, and shipment. For those alternatives where only minimum treatment occurs, the cells are left blank. 
Ten sites use existing facilities for Volume Reduction. Three sites (LBL, Mound, and RMI) not listed as major sites above 

include volume reduction facilities . 
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7 .10 Environmental Justice Concerns 

Assessment of potential environmental justice impacts from management of U W indicated that 
minority and low-income populations at the U W sites would not experience disproportionately high 
and adverse health risl<s or environmental impacts under any of the U W alternatives. 

Analysis of environmental justice impacts from management of LL W was based on a review of the impacts 

reported in this chapter regarding the LL W alternatives. This analysis was performed to identify any 

disproportionately high and adverse human health or environmental impacts on minority populations or 

low-income populations surrounding each of the 16 major LLW sites. Chapter 5 summarizes the methods 

and Appendix C provides the details of how this analysis was done. Appendix I provides maps illustrating 

the distribution of minority and low-income populations within 50 miles of each LLW site. 

7.10.1 DEFINITIONS 

For the environmental justice assessment, the following definitions were used: 

Disproportionately high and adverse human health effects would occur when the risk or rate 

for a minority population or low-income population from exposure to an environmental hazard 

significantly exceeds the risk or rate to the general population and, where available, to another 

appropriate comparison group. 

An adverse environmental impact is a deleterious environmental impact determined to be 

unacceptable or above generally accepted norms. A disproportionately high and adverse 

environmental impact refers to an impact (or risk of an impact) to a low-income or minority 

community that significantly exceeds the same type of impact in the larger community. 

A minority population is a group of people and/or community experiencing common conditions 

of exposure or impact that consists of persons classified by the U.S. Bureau of the Census as 

Negro/Black/African-American, Hispanic, Asian and Pacific Islander, American Indian, Eskimo, 

Aleut, or other nonwhite, based on self-classification by the people according to the race with 
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which they most closely identify. For this analysis, a minority population was defined as any 

census tract within the 50-mile zone of impact where minority individuals comprise 50 % or more 

of the population. 

A low-income population was defined as any census tract where the median income of a family 

of four is equal to or below the national poverty level of $12,674. Census tracts were included 

in the determination of minority and low-income populations at each site if 50 % of the tract area 

of the tract fell within the 50-mile radius. 

7.10.2 RESULTS 

The potential for adverse human health effects from exposures to radionuclide emissions from LLW 

treatment facility operations and from reasonably foreseeable accidents is low for all LL W management 

alternatives for all LLW sites. Likewise, the number of potential fatalities due to both radiological and 

nonradiological exposures to truck or rail transportation of LLW is small . There is also little probability 

of adverse impacts because of subsistence consumption of fish, game, or native plants . 

7.10.2.1 LLW Facility Operations 

Thjs PEIS considers impacts from operation of both existing and new LLW treatment facilities on a site-by

site basis as appropriate for programmatic decisionmaking. Site-specific implementation of the 

programmatic strategy for the management of LLW will be s4bject to additional NEPA review, as 

appropriate on a site-specific and project-level basis. Both incident-free LLW treatment facility operations 

and reasonably foreseeable accidents were analyzed in terms of risk to workers and the public. Incident

free operations and reasonably foreseeable accidents present no significant risk and do not· constitute a 

reasonably foreseeable adverse impact to the surrounding population as discussed below. Therefore, no 

disproportionately high and adverse health effects would be expected for any particular segment of the 

population, minority populations and low-income populations included. 
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7.10.2.1.1 Incident Free Operations 

Table 7.4-3 in the health risk section of this chapter indicates that under all but one of the alternatives, the 

estimated number of offsite population cancer fatalities across all LLW sites from the normal operation of 

DOE LLW treatment facilities would be less than 0.5 during the conduct of the entire LLW program. 

Under the Regionalized Alternative 2, one offsite population radiation cancer fatality is predicted program 

wide as the sum of the (individually fractional) offsite cancer fatalities at each site. The number of 

predicted cancer fatalities is less than one at any individual site. Therefore, no disproportionately high and 

adverse human health effects would be expected for any particular segment of the population at any LL W 

site, minority populations and low-income populations included. 

7.10.2.1.2 Reasonably Foreseeable Accidents 

As discussed in section 7.4. 3, the risk to the public from facility accidents is a function of both the 

potential accident consequences and the probability of occurrence. The calculated risk of cancer fatalities 

associated with reasonably foreseeable facility accidents is small for radionuclide-related cancer (Table 7.4-

15) under all LLW alternatives. Furthermore, it is very unlikely that any of the accidents leading to those 

health consequences would occur. Therefore, disproportionately high and adverse health effects to any 

segment of the population from facility accidents are not expected to occur. Impacts from high

consequence, low-probability accident scenarios would be adverse should they occur; however, the impacts 

to specific population locations would be subject to meteorological conditions on the day of the accident. 

Whether or not such impacts would have disproportionately high and adverse effects with respect to any 

particular segment of the population, minority and low-income populations included, would be subject to 

random meteorological factors. 

7.10.2.1.3 Meteorological Factors 

Offsite adverse health effects from LLW treatment facility operations and reasonably foreseeable accidents 

are propagated by meteorological conditions. Impacts of incident-free operations are dominated by 

prevailing wind patterns, whereas the impacts of an accident, should one occur, would be random based 

on the meteorological conditions during and immediately after the accident. Prevailing wind patterns at the 
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LL W sites are described in Chapter 4. Joint frequency distribution data on patterns of wind at the sites 

which show the prevalence of wind by compass points are provided in the WM PEIS installation 

descriptions technical report that supports the waste managment facility human health risk assessment. As 

indicated in section 7.4, the risk of impacts from incident-free routine operations and from reasonably 

foreseeable accidents is so small that the propagation by prevailing winds or by wind conditions at the time 

of an accident is essentially of no consequence. 

7.10.2.2 Transportation 

Incident-free LLW transportation and ~easonably foreseeable transportation accidents are not expected to 

result in disproportionately high and adverse human health effects to minority or low-income populations. 

7.10.2.2.1 Incident-Free Transponation 

For incident-free transportation, the number of potential fatalities in the general population is the sum of 

the fatalities caused by exposure to radiation and the fatalities caused by exposure to vehicular emissions. 

The total truck shipment mileage (Table 7.4-13) during the IO-year LL W operations period would vary 

from about 6 million miles (with 24,420 shipments) under the Decentralized alternative to 563 million 

miles (with 242,730 shipments) under the Centralized 1 alternative. Total fatalities program wide to the 

collective population (all individuals within 0.5 miles of the transportation corridors) resulting from 

incident-free transportation range from less than 0.5 fatality to 12 fatalities under those alternatives or 

approximately 1 fatality for each 47 million shipment miles. The collective population fatalities are 

expected to be approximately uniformly distributed among exposed persons in the LL W transportation 

corridors rather than concentrated in any specific corridor segments. In addition, risk scenarios were used 

to evaluate transportation health risks from radiation exposure to certain individuals expected to be at 

greater risk during waste transportation than the general population-persons at truck and rail stops, 

persons caught in traffic, residents living near a rail yard or a DOE site entrance. Results of the scenario 

analysis show that, even for the individuals expected to be exposed most frequently-residents near a site 

entrance, individual cancer fatality risk was only minimally elevated. This is true even at sites such as the 

Hanford site and NTS which handle 240,000 to 260,000 shipments (about 100 shipments per operational 

day) under various Centralized alternatives during the IO-year operations period. Because the risks to these 
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maximally-exposed-individuals were found to be minimal (about 2 in 1 million), no segment of the 

pop!Jlations anywhere in the transportation corridors is expected to be at high risk. Therefore, no 

disproportionately high and adverse health effects to minority or low-income populations from incident-free 

LL W transportation are expected to occur. 

7.10.2.2.2 Transportation Accidents 

It is worth noting that the risk of fatalities associated with vehicular accidents during the transport of LL W 

is higher than the risk of cancer fatalities caused by radiation exposure because of such accidents, although 

both are very small. Also, the risks associated with radiation because of transportation accidents is even 

less than the small risk associated with facility accidents. The expected number of cancer fatalities due to 

radiation exposure from transportation accident releases, taking into account both the consequences of such 

a release and the probability that such a release will occur, is less than 0.5 under all alternatives. Estimated 

transportation accident fatalities from physical injuries range from less than 0 .5 under the No Action 

alternative to 35 under the Centralized 1 alternative. When and where a traffic accident occurred, if in fact 

one occurred, would be completely random with respect to the immediate and surrounding population. The 

movement of any radionuclides released as a consequence would be subject to local wind conditions at the 

time of the accident that cannot be predicted. Although adverse impacts could occur in the unlikely event 

of a high-consequence accident, any potential disproportionality with respect to any population, minority 

and low-income populations included, is subject to the randomness of the combination of factors that can 

produce such impacts. 

7.10.2.3 Subsistence Consumption of Fish, Wildlife, or Native Plants 

The calculations in this PEIS estimate dose and risk from ingestion of radioactive materials based on site

specific agricultural data and assume a typical dietary pattern. Subsistence consumption of fish, wildlife, 

and native plant species is not explicitly addressed in these analyses. However, the calculations in this PEIS 

include several conservative assumptions that bound the potential for ingestion of radioactivity through 

these special exposure pathways. In particular, these calculations assume that a very high proportion of the 

diet is based on locally grown produce and locally grazed livestock, both of which are produced at 

locations representing the highest calculated concentrations of radioactivity . Nevertheless, there may be 
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some differences between the uptakes of grazed livestock and free-ranging game. No human populations 

in the immediately vicinity of any of the LLW sites are known to subsist entirely on locally harvested fish 

or wildlife . Fishing is not usually allowed on DOE sites, but some hunting is allowed under controlled 

conditions. 

Game species, locally grazed livestock, fish, locally grown foodstuffs, and native plants around DOE sites 

are routinely sampled for radionuclides. Concentrations of radionuclides in samples have generally been 

small, and are seldom elevated above those observed at locations distant from these sites where the 

principal source of non-natural radionuclides is very small amounts of residual global fallout from past 

nuclear weapons tests. Data from monitoring programs are reported annually in site-specific environmental 

reports. 

If LL W management activities were to increase wildlife losses because of vehicle collisions with game, 

there might be a disproportionate impact to minority or low-income communities that rely primarily on 

hunted game. Substantial increases in construction worker vehicle traffic and construction equipment traffic 

could occur at sites such as the Hanford Site, Paducah, Portsmouth, and WVDP. During the operational 

period, shipments of LL Wat some of the major sites (about 100 truck shipments per operational day occur 

at the Hanford site under the Centralized 1, 3, and 5 alternatives) and increased vehicular traffic for 

operational workers could add substantially to current rail and highway traffic. These traffic increases may 

lead to increases in wildlife/vehicle collisions that could have a minor effect on local wildlife populations. 

Such minor wildlife. population effects are not likely to seriously affect subsistence hunters because game 

population levels normally vary considerably from year to year due to a number of mortality factors, only 

one of which is vehicular collisions, and their reproductive ability generally compensates for such 

mortality . Nevertheless, should increased traffic appear to be causing substantial increases in wildlife 

mortalities, DOE could employ mitigation measures such as reducing speed limits, rerouting traffic, 

altering the timing of shipments, building wildlife barriers or underpasses, or using aversion techniques 

to keep wildlife away from high-mortality segments of road and railroad rights-of-way. 

7.10.2.4 Environmental Impacts 

In addition to the above, reviews of other technical disciplines pursuant to the methodology in Section 

7 .10 . 1 did not indicate any significant adverse impacts to water resources, ecology, economics, 
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populations, land use, infrastructure, or cultural resources impacts. Air quality impacts are possible at two 

sites but no disproportionately high and adverse impacts are expected for any segment of the population. 

7.10.2.4.1 Air Quality 

Management of LLW does not affect the air quality at most sites. However, decentralizing or regionalizing 

treatment and disposal at Paducah, or centralizing disposal at NTS could cause adverse air quality impacts 

(from construction equipment at Paducah and vehicular traffic at NTS) requiring additional emission 

control measures for criteria pollutants. Emissions of radionuclides were estimated to be below the 

applicable standards at any site. Enforcement of proper construction equipment inspection and maintenance 

procedures, restrictions on warmup and idling times, and restrictions on use during periods of stagnant 

meteorological conditions should enable DOE to minimize the potential for criteria pollutant effects at 

Paducah . Mitigation in the form of carpooling or bus transit of workers at NTS should reduce pollutant 

emissions from worker vehicles to acceptable levels. Therefore, DOE does not anticipate any 

disproportionately high or adverse air quality impacts to any segment of the populations, including minority 

or low income populations, at the LL W sites. 

7.10.2.4.2 Economics 

The total regional employment at the DOE sites, including waste management workers (direct employment) 

and other local workers (indirect and induced employment) supported by expenditures for LL W 

management could vary from 8,800 under Centralized alternative 1 to 17,700 under the Regionalized 

alternative 2. Affirmative action programs would distribute such beneficial effects proportionately among 

workers, whereas coordination of planning activities with local communities would be intended to avoid 

placing undue burdens on local community resources . DOE may also provide support to local agencies if 

necessary to mitigate localized impacts. 
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7.10.2.4.3 Land Use, Ecology, and Cultural Resources 

None of the alternatives would have a significant adverse impact on land use, ecology, or cultural resources 

because of the limited amount of previously undisturbed land which would be needed for use onsite (no 

offsite lands are involved) and mitigation programs already in place. These programs include working 

closely under agreements with State Historical Preservation Officers and Tribal governments regarding 

preservation of historic and cultural resources. Consultations with Tribal governments have expanded the 

DOE's awareness of Tribal interests and values with respect to nature, religion, and the land, and are 

designed to avoid or relocate these resources if possible. If avoidance were not possible, data recovery 

(such as archiving anifacts) or other mitigation measures may be developed in consultation with affected 

Tribes and the respective State Historical Preservation Officer, as appropriate. Similarly, the DOE is aware 

of sensitive ecological resources, and avoids wetlands and endangered plant or animal species habitats. 

Disturbance of certain ecological resources (which are not Federally listed as threatened or endangered) 

is possible, but not likely. The reasonably foreseen environmental impacts, if any, to land use, ecological 

resources, or cultural resources are expected to be small under any of the alternatives. Therefore, DOE 

expects no disproponionately high and adverse environmental impacts to minority and low-income 

populations at the LL W sites. 
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7 .11 Land Use Impacts 

La,nd requirements for U W facility construction are minimal at most sites under the U W 
alternatives. However, under several alternatives, FEMP, ORR, and Ponsmouth exceed I% of land 
designated or suitable for l-Vas~e operations. Funher evaluation of these sites indicated no impacts 
are expected to current onsite land uses and no conflicts with ofjsite uses are expected. Review of site 
development plans indicated no conflict between proposed treatment or disposal facilities and other 
plans for the major sites. 

DOE evaluated the impacts of the alternatives on land use by comparing the acreage required for new 

treatment and disposal facilities to the acreage either designated for waste operations or suitable for 

development (Table 7 .11-1 ). Suitable land is the total site acreage, minus the acreage required for existing 

structures and roads, known cultural resource areas, sensitive habitats (including wetlands and wildlife 

management areas), prohibitive topographic features, and surface waters. Where the acreage comparison 

showed a 1 % or greater land requirement for new facilities, further evaluation of impacts was conducted. 

Available site development plans were also used to identify potential conflicts between the proposed 

facilities required under each alternative and plans for future site uses. 

Table 7.11-1 . Land Use Impacts Analyzed for the LL W Alternatives 

Land Use 
Affected Land Presentation Impact 

Use 
Analysis Method 

of Results 
Analyzed 

Effect on land use Land use shown in Comparison of required land with amount designated Table 7.11 - 2 
onsite at each site development (or estimated land) for LL W plan-all instances 
LLW site plans where requirements are 1 % or higher are noted and 

further evaluated. 

Conflicts with Adjacent land use Consideration of conflict between proposed WM Text discussion 
offsite uses uses and nearby land uses. only 

The land requirements analysis indicated that, for the majority of LLW sites under all the LLW 

alternatives, land required to build treatment, storage, and disposal facilities is less than 1 % of designated 

or suitable lands. Sites where the facility land requirements constituted 1 % or more of designated or 

suitable lands are listed in Table 7. l 1-2. The greatest land requirement occurs at ORR under Regionalized 

Alternatives 3 and 4, but none of the requirements exceed 3 % . Because the analysis showed that LL W 
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facilities would require only a small fraction of the designated or suitable land, even at these three sites, 

no land use impacts onsite are expected. For the same reason, no conflicts with adjacent land uses are 

expected. 

Table 7.11-2. Percent of Waste Management -Designated or Suitable Land Required for LLW 
Facility Constroction at Sites Where the Requirement is 1 % or Greater 

Number of Sites 
Alternative 

Ta 
FEMP ORR Ports 

D 

No Action 10b 6 -- 1.5 --

Decentralized 16 -- 1.2 --

Regionalized 1 12 -- 1.2 1.4 

Regionalized 2 11 12 1.4 1.4 

Regionalized 3 6 -- 2.4 --

Regionalized 4 7 6 -- 2 .4 

Regionalized 5 4 6 -- 1.5 --
Regionalized 6 2 -- -- --

Regionalized 7 2 -- -- --

Centralized 1 1 -- -- --

Centralized 2 l -- -- --

Centralized 3 7 1 --

Centralized 4 7 1 --

Centralized 5 1 1 --

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed 
by solidification. 
D = Dispose. Each of the 6-site di sposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 sites. 

• All sites do "minimum treatment," in all alternatives which consists of solidifi cation of liquids and " fines" (powdered material), packaging, and 
ihipment. For those alternatives where only minimum treatment occurs, the cells are left blank. 

Ten sites use existing facilities fo r Volume Reduction. Three sites (LBL, Mound, and RMI) not li sted as major sites above include volume 
reduction fac ilities. 
"-- " Indicates no major actions are proposed at the site under the alternative. 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential land use conflicts or restrictions at 

particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. Should a later site-wide or project-level NEPA document indicate that a site is not suitable for 

a waste management facility because of land use considerations that cannot be avoided or mitigated, then 

DOE will reconsider its decision to locate a waste management facility at that site. 
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7 .12 Infrastructure Impacts 

Chapter 7 

Proposed IL W activities ',VOUld affect onsite infrastructure at I 2 of the major sites, although no ofjsite 1 

infrastructure impacts are expected. New requirements for oostewater treatment or electrical power ~ 
~ 

for proposed IL W facilities equal or exceed 5 % of current system capacity at six sites. However, only I 
the Hanford site would approach or exceed the total site oosteooter treatment capacity (new IL W 

~ requirement plus current treatment load) in the alternatives where Hanford accepts ofjsite waste for ❖ 

treatment and disposal. Twelve sites experience employment increases of 5% or more of current site II~ 
employment during construction which could lead to traffic increases that would affect onsite ,; 
transportation infrastructure. 'f 

--~¾, '' _ '"< ' ...... ' '';#'' ',' '•'V· " ' •'•'• . . ,.,.._.._:.;.&,:""-,<»•>.,:,:,,❖,._,M,-,,,:,:,i.,,,:,:.:;-<,;;,,,,:,:,:,;,;,,,,,:,;, __ ,_,,,,,,,,,,,,,... <,i:¼,i.;,;:;.:;.;;M:,;:»»~M,··&"' ,;/ ;.o>..;;;:;::❖M»:❖::,:i/4M· ,_,,..,,J 

DOE evaluated impacts on site infrastructure by comparing existing onsite capacities to requirements for 

water, wastewater treatment, and electrical power (See Table 7.12-1). 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 potential impacts to the onsite transportation 

infrastructure. Offsite infrastructure impacts were evaluated using estimates of increased population from 

the proposed activities as an indicator of increased demand on the community infrastructure. 

Table 7.12-1. Infrastructure Impacts Analyzed for the LL W Alternatives 

Infrastructure Affected Infrastructure 
Analysis Method 

Presentation 
Impact Analyzed Elements of Results 

Onsite Capacity to Capacity of Onsite Water, Add increased LL W facility use to Table 7.12-2 
Support LLW Power, and Wastewater current use and compare to current 
Facilities Systems capacities. 

Onsite Transportation Compare new site employment with Table 7. 12-3 
Infrastructure current site employment as an index 

of increased stress. 

Capacity of Regional Water, Power, Compare population increase with Text discussion 
Community Wastewater, and current regional population as an only 
Infrastructure to Transportation Infrastructure index of increased demand. 
Support Increased 
Worker Populations 
and their Families 
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Table 7.12- 2 shows the increase in onsite demand for water, wastewater treatment, and electrical power 

at sites where the increase exceeds 5 % . The potential for a major impact is assumed to exist where an 

increase of 5 % or greater causes total demand to exceed 90 % of capacity. A moderate impact is assumed 

possible where total demand remains below 90 % of capacity. Impacts to offsite infrastructure are not 

expected because population increases do not exceed 5 % at any site under any alternative . 

As shown in Table 7 .12-2, most of the infrastructure impacts relate to demand for wastewater treatment 

and power. Major wastewater treatment impacts would occur only at the Hanford site, under Centralized 

Alternatives 3 and 5. 

Table 7 .12-3 identifies sites where the increase in site employment from construction activities exceeds 

5 % . These sites could experience impacts to the onsite transportation infrastructure from increased worker 

traffic. 
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Table 7.12-2. Increase in Demand for Water, Wastewater, or Power as a 
Percent of Cullent Capacity-LL W Sites with increases exceeding 5% 

Number 
Alternative of Sites ANL-E Hanford INEL NTS ORR 

Ta D 

No Action 10b 6 Ww (6.6) W (6.5) 

Decentralized 16 p (7.4) P (5.8) - - P (5.6) 

Regionalized 1 12 P (5.8) - - P (5.6) 

Regionalized 2 11 12 Ww (5.5) p (7 .1) - -

Regionalized 3 6 P (5.8) P (12.2) 

Regionalized 4 7 6 Ww (5.7) P (7. 2) P (5.7) 

Regionalized 5 4 6 Ww (5.7) P (17.5) P (6.0) 

Regionalized 6 2 Ww (6. 3) - -

Regionalized 7 2 p (5.4) 

Centralized l 1 Ww (8.26) - -
p (6) 

Centralized 2 I 
Ww (10.6) 
P (19.9) 

Centralized 3 7 I Ww (15.9) P (7. 2) - -
p (6) 

Centralized 4 7 1 P (7.2) 
Ww (5.9) 
P (11.2) 

Centralized 5 1 1 Ww (50.8) - -

Chapter 7 

SRS 

Ww (5.4) 
P (5.6) 

Ww (5.4) 
P (5.6) 

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and 
compaction fo llowed by solidification . 
D = Dispose. Each of the 6-site disposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 
sites. 
a All sites do "minimum treatment," in all alternatives which consists of solidification of liquids and "fines" (powdered material), 
Rackaging , and shipment. 

Ten sites use existing facilities fo r volume reduction . Three sites (LBL, Mound , and RMI) not listed as major sites above include 
volume reduction facilities. 

Note: Bold caps indicate major impact, all others moderate. W = Water , Ww = Wastewater , P = Power . 
Blank cells indicate requirements percent increases less than 5 % of current capacity . 
"--" Indicate no major actions are proposed at the site under the alternative. 
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Alternative 

No Action 

Decentralized 

Regionalized I 

Regionalized 2 

Regionalized 3 

Regionalized 4 

Regionalized 5 

Regionalized 6 

Regionalized 7 

Centralized I 

Centralized 2 

Centralized 3 

Centralized 4 

Centralized 5 

Table 7.12-3. Percent Increase in Site Employment from Constroction-LLW 
Sites with Employment Increases Equal to or Greater than 5% 

Number 
of Sites FEMP Hanford INEL LANL NTS ORR PGDP Pantex PORTS RFETS 
Ta D 

!Ob 6 - - - - - - 7 - -

16 - - 24 - - 10 s 9 16 

12 - - 7 - - 16 9 16 

II 12 II 10 - - 8 16 18 39 8 

6 - - 8 - - 5 24 6 - -

7 6 - - 5 17 9 7 6 20 6 

4 6 - - 23 5 10 7 6 - -

2 - - s - - - - 7 6 - -

2 - - - - - - 14 7 6 - -

I - - 9 - - - - - - - - 7 6 - -

I - - - - - - 26 - - 7 6 - -

7 I - - 9 13 - - 7 7 6 20 6 

7 1 - - 13 14 7 7 6 20 6 

I I - - 20 - - - - - - - - 7 6 - -

SRS 

--

22 

22 

19 

22 

19 

19 

36 

36 

T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed 
by solidification. 
D =Dispose.Each of the 6-site di sposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 sites . 
Note: Bold caps indicate major impact, all others moderate . W= Water, Ww=Wastewater, P=Power. 
Blank cells indicate site employment increases of less than 5 % . 
a All sites do "minimum treatment," in all alternatives which consists of solidification of liquids and "fines" (powdered material), packaging, and 
irupment. For those alternatives where only minimum treatment occurs, the cells are left blank. 

Ten sites use existing facilities for volume reduction . Three sites (LBL, Mound , and RMI) not li sted as major sites above include volume 
reduction facilities . 
"--" Indicate no major action proposed for the site under the alternative . 
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7 .13 Cultural Resources Impacts 

Construction and operation of U W facilities could adversely affect cultural resources. Regionalized 
Alternative 2 appears to have the greatest potential to affect cultural resources because of the large 
umber of sites hosting both volume reduction and disposal fa cilities. The Centralized Alternatives 
appears to be the least likely to affect cultural resources for most other sites, because the construction :; 
acreage requirements would be the lowest, except at the Hanford site or NFS. ·· 

. ·········· ... ..... . ... .. . . . .. .. ... ..... .. ... ····•,;;;;;;;,;;;;...,,,,.,, ;;.,;,;,, ... .... . ......... .. J~ 

Cultural resources, including prehistoric, historic, Native American, and paleontological resources, may 

be affected at sites where LL W treatment and disposal facilities are proposed to be built (See Table 

7 . 13- 1). Table 4.11 in Chapter 4 describes the status of cultural resources surveys at the 16 major 

proposed LLW sites and lists the registered cultural resources at those sites . However, the impacts of the 

construction of LLW facilities on cultural resources cannot be effectively analyzed at the programmatic 

level because the extent of those impacts depends upon their specific location at a site. 

Table 7.13-1. Cultural Resources Impacts for the LLW Alternatives 

Cultural Resources Affected Cultural 
Analysis Method 

Presentation 
Effect Analyzed Resources of Results 

Potential to Disturb Both listed and unknown Display LL W construction acreage Table 7 . 13- 2 
Onsite Cultural cultural resources at the requirements as survey estimate by site 
Resources LLW sites by alternative in tabular format. 

Compare total DOE survey requirements 
by alternative. 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential impacts to cultural resources at 

particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. Should a later site-wide or project-level NEPA document indicate that a site is not suitable for 

a waste management facility because of adverse impacts to cultural resources that cannot be avoided or 

mitigated, then DOE will reconsider its decision to locate a waste management facility at that site . 
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The acreage figures presented in Table 7 .13-2 are the estimated facility construction areas at each site. In 

general, the smaller the total project area acreage, the lower the likelihood that important cultural resources 

would be affected by building the proposed facilities. The Centralized Alternative appears to be the least 

likely to affect cultural resources at most sites because the acreage requirements are the lowest, but have 

the greatest potential for effects at the centralized disposal location. 
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Table 7.13-2. Acres Disturbed During Constrnction of Facilities 

Number 

Alternative of Sites ANL-E FEMP Hanford INEL LANL LLNL NTS ORR PGDP Pantex PORTS RFETS SNL SRS IWVDP 
Ta D 

No Action 10b 6 0.8 0 22.2 7.5 11.5 1 1.5 83.2 2.9 2 23 1.1 0.9 23 0 

Decentralized 16 4.1 0 10.3 12.5 11.3 5.3 0 65.6 7.7 22.6 16.6 7.1 2 49.8 0 

Regionalized 1 12 1.5 0 9.1 12 .3 11.6 5.3 0 65 .6 7 .7 22.6 43 .5 7 .1 2 49 .8 0 

Regionalized 2 11 12 1.5 3.9 11.6 13.9 13.4 10 0 45 .7 11.2 21.9 44.7 11.4 1.9 46.6 0 

Regionalized 3 6 1.5 0 10.3 12.5 15.1 3.6 1.9 137.6 4 .2 3.3 0 2.9 2 49 .8 0 

Regionalized 4 7 6 1.5 0 12.7 14.8 18.5 3.2 1.4 80.1 2.4 3 .2 0 2.5 1.9 46 .6 0 

Regionalized 5 4 6 1.5 0 12.7 26.5 7.2 3.2 1.4 86.2 2.4 3.2 0 2.5 1.9 44.6 0 

Regionalized 6 2 1.5 0 15.5 7 .9 3.3 3.6 0 11.6 4.2 3.3 0 2.9 2 82.5 0 

Regionalized 7 2 1.5 0 3.7 7.9 3.3 3.6 10.4 11 .6 4.2 3.3 0 2.9 2 82.5 0 

Centralized 1 1 1.5 0 37.5 7.9 3.3 3.6 0 11.6 4.2 3 .3 0 2.9 2 12.5 0 

Centralized 2 1 1.5 0 3.7 7.9 3.4 3.6 38.3 11.6 4.2 3.3 0 2.5 2 12.5 0 

Centralized 3 7 1 1.5 0 32.7 11.9 11.8 3.2 0 27 .5 2.4 3.2 0 2.5 1.9 13.4 0 

Centralized 4 7 1 1.5 0 8.3 11.9 11.8 3.2 21.5 27.5 2.4 3.2 0 2.5 1.9 13 .4 0 

Centralized 5 1 1 1.5 0 86.4 6.1 2.9 3.2 0 6 . 1 2.4 3.2 0 2.5 1.9 10.1 0 

T = Treat. "Treatr in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed by solidification. 
D = Dispose. Each of the 6-site disposal alternatives use the same sites; each of the 12-site di sposal alternatives use the same 12 sites. 
8 

All sites do "minimum treatment," in all alternatives which consists of solid ification of liquids and " fines" (powdered material) , packaging, and shipment. For those alternatives where only 
rinimum treatment occurs, the cells are left blank. 

Ten sites use existing fac ilities for Volume Reduction. Three sites (LBL, Mound, and RMI) not listed as major sites above include volume reduction facilities. 
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7.14 Costs 

As indicated in Table 7 .14-1, DOE estimated costs for building and operating LL W treatment and disposal 

facilities and for transporting LLW (INEL, 1995b; INEL, 1995e). DOE evaluated costs associated with 

LL W management from both a life-cycle and process perspective, using 1994 dollars . 

Table 7.14-1. Components of Cost Analysis 

Impacts Functions 
Location of 

Assessed Analyzed 
Activities for Which Impacts Were Assessed Impacts 

Assessment 

Process Costs Treatmenl Life-cycle costs for treatment including support Table 7.14-2 
facilities; estimated for minimum treatment and 
volume reduction 

Storage No life-cycle costs for storage facilities were Table 7 .14- 2 
estimated; on-site storage was asswned to be 
adequate 

D" b 1sposal Life-cycle costs for disposal facilities Table 7.14-2 

Transportation Truck Inter-site common carrier costs for transportation Table 7.14-2 
Cost (20 years) from generating sites to treating sites, and to 

disposal sites 

Rail (20 years) See above Table 7.14-2 

a 
No Action Alternative includes 20 years of treatment at the current mix of minimum treatment and volume reduction per site 

gapabilities. 
Disposal includes closure and 300 years of custodial support post closure. 

Life-Cycle Cost: DOE evaluated facility costs for four phases representing the life-cycle of the facilities 

and their operations: pre-operations, construction, O&M and decontamination and decommissioning. 
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Costs for pre-operation activities consist of technology and site adaptation, including bench tests and 

demonstrations; statutory and regulatory 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. 

Operations 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 monitoring activities. 

Process Cost: DOE also analyzed costs for treatment, storage, and disposal activities. Treatment costs 

include costs to build and operate treatment facilities (such as wastewater treatment or incineration) and 

common support facilities (such as maintenance and certification/shipping facilities) . For the No Action 

Alternative, DOE estimated the costs of a mix of minimum treatment and volume reduction, as 

accomplished currently by the sites. For the Decentralized Alternative, Regionalized Alternatives 1, 3, 6, 

7, and Centralized Alternatives 1 and 2, DOE estimated the costs of minimum treatment (aqueous treatment 

and solidification as required to transport or for disposal) . For the Regionalized Alternatives 2, 4, 5, and 

Centralized Alternatives 3, 4, and 5, DOE estimated the cost of volume reduction (incineration, shredding, 

super-compaction, and follow-on solidification) at various combinations of regional treatment sites. 

For the purpose of the WM PEIS analysis, existing storage capacity is assumed to be sufficient for all 

alternatives. DOE assumed that after being treated the waste would be disposed of without delay. The 

minimal costs for storage were not estimated separately. 

Disposal costs include costs to build and operate front-end administration and receiving facilities for 

disposal as well as the actual disposal units. 

7- 103 



Chapter 7 Impacts of the Management of IL W 

Transportation costs include the costs associated with the physical movement of the waste from one site 

to another, for either treatment or disposal. Transportation costs are evaluated for both truck transportation 

and rail shipments (INEL, 199b). 

Support facilities were assumed to be available for the No Action Alternative but were assumed to require 

construction for the other alternatives. Packaging and certification/shipping facilities were assumed to 

require construction in each alternative because of their critical role in the proper control and tracking of 

waste, and because an inventory of existing support facilities was not available. 

The summary of costs is shown in Table 7.14-2 (INEL, 1995a). Construction accounts for 15 % to 35 % 

of the life-cycle costs and O&M account for 40% to 60% of those costs. As waste is consolidated at fewer 

sites, costs for treatment and disposal facilities decrease, reflecting the economy of scale of using larger 

and fewer facilities. In considering minimum treatment, the reduction in cost between the Decentralized 

and Centralized Alternative 2 is $5.0 billion; the reduction is in disposal costs, partially offset by $0.6 

billion of increased shipping preparation costs. For volume reduction, the decrease in cost between the 

Regionalized Alternative 2 and the Centralized Alternative 5 is $5 billion; the reduction is equally in 

treatment and in disposal costs, with both decreasing approximately $4 billion each potentially offset by 

increased transportation costs of $2.0 billion. Volume reduction treatment costs are twice as high as 

minimum treatment costs, and more than offset savings achieved in lowered disposal costs from less waste 

being disposed. 

Although the quantity of waste requiring transport is at its maximum in the alternatives that centralize 

functions at NTS or the Hanford site, the relative proportion of transportation costs remains relatively 

small, less than 21 % of total costs. For the decentralized and regionalized alternatives, transportation costs 

are less, ranging from 0.2% to 4% of total costs. 
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Number 

Alternatives of Sites 

Tc D 

No Action 10d 6 

Decentralized 16 

Regionalized 1 12 

Regionalized 2 11 12 

Regionalized 3 6 

Regionalized 4 7 6 

Regionalized 5 4 6 

Regionalized 6 2 

Regionalized 7 2 

Centralized I 1 

Centralized 2 l 

Centralized 3 7 1 

Centralized 4 7 l 

Centralized 5 1 1 

Table 7.14-2. Life-Cycle Costs 
(Billions of 1994 Dollars) 

Total Costs a Life-Cycle Costs 
(including Truck 
Transportation) Preops Const O&M 

17.9 0.29 3.42 13 .1 

16.3 1.20 4.41 9.1 

16.2 1.23 4.29 9.2 

20.0 1.64 4.75 12.3 

14.7 1.0 4.8 7.64 

19.7 1.58 4.67 12.0 

19.6 1.46 4.77 11.9 

12.7 0.96 3.97 6.33 

13.6 0.95 3.97 7.43 

11.9 0.74 1.78 5.85 

11.8 0.77 l.95 6.31 

17.9 1.36 3.03 10.3 

17.8 1.33 3.62 9.97 

14.9 1.05 2.48 8.0 

Chapter 7 

Process Transport 
Costsb Costs 

D&D T D Truck Rail 

10.7 6.9 11.1 0.07 0.14 

1.45 5.48 10.7 0.05 0.02 

1.39 5.49 10.6 0.06 0.02 

1.28 13.1 6.9 0 .06 0.02 

1.0 5.68 8.77 0.23 0.07 

1.15 13.1 6.33 0.22 0.07 

1.09 12.5 6.72 0.34 0.08 

0.77 6.63 6.03 0.65 0.17 

0.61 6.01 6.95 0.67 0.18 

1.09 6.17 3.3 2.46 0.44 

0.48 6.17 3.34 2.25 0.43 

0.94 13.0 2.57 2.34 0.43 

0.76 13.0 2.66 2.15 0.43 

0.98 9.93 2.57 2.45 0.43 

Notes: Pre-ops = pre-operations; Const = construction; O&M = operations and maintenance; D&D = decontamination and 
decommissioning; 
T = treatment; S = storage; D = disposal. 
T = Treat. "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and 
compaction followed by solidification. 
D = Dispose. Each of the 6-site disposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 
sites. 

a total = Sum of Life-cycle and truck costs = Sum of process and trust costs . 
b Since sites are routinely treating/packaging and shipping to disposal sites, the current storage is included in the site infrastructure 
accounts which are not included in this PEIS. 
c All sites do "minimum treatment," in all alternatives which consists of solidification of liquids and "fines" (powdered material), 
uackaging, and shipment. For those alternatives where only minimum treatment occurs, the cells are left blank. 

Ten sites use existing facilities for volume reduction. Three sites (LBL, Mound, and RMI) not listed as major sites above include 
volume reduction facilities. 
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7 .15 Environmental Restoration Analysis 

i; 
The environmental restoration-generated U W for treatment in the -waste management system is i 
currently estimated to be less than one-fourth of the -waste management U W requiring treatment, ::! 

while environmental restoration-generated U W requiring disposal is about 50% the waste ,', 
management -i-mstes. Because an U W treatment approach can generally be selected which does not 
cause large impacts, such as solidification, the ""2Ste management decisions regarding U W treatment 
facilities are not likely to be affected by environmental restoration-generated -i-mstes. Further, if the 
disposal capacity of certain small sites is inadequate for disposal of environmental restoration
generated UW, the disposal risks can be managed by shipment of the ER-generated waste to other 
available sites as appropriate, without affecting decisions to dispose of-i-mste management -waste 
onsite. 

-,:,:,-,:,.,.;,;_<,. ••• • • •••• •· • • . • ••. . . . . ··,· ••••••• ·; ••.•.•..••.•••• ·.,• ••• • ::.<:.<:\:;:• • •·• • • • • • • •• • ·:· :u•·•·•· ·•·•·•· ... . ....... ··«· •·.. ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ............. ·:::-:,;::::-_.:-;;,:;.J 

DOE is responsible for the management of wastes currently in inventory and those generated as a result 

of ongoing operations (referred to as "waste management" . As discussed in Chapter 1, DOE is also 

responsible for the management and remediation of contaminated soils, water, and buildings (referred to 

as "environmental restoration"). DOE expects that most of the environmental restoration contamination 

will be remediated where it is located, following guidelines prescribed for the specific remediation situation 

under the provisions of CERCLA. However, there will be wastes generated from remediation activities 

that will enter the waste management system. For example, remediation can generate secondary wastes 

such as filters, contaminated clothing, equipment, sludges, and soils which would require treatment and 

disposal in waste management facilities (referred to as "environmental restoration-generated wastes"). 

Some environmental restoration-generated waste will require treatment and disposal; some will require only 

disposal. 

7.15.1 Environmental Restoration-Generated Waste Volumes and Characteristics 

The WM PEIS analysis considered waste management wastes, which consist of existing wastes in storage 

and wastes that will be generated in the future from DOE operations. Wastes generated from environmental 

restoration activities were excluded because projections of future environmental restoration-generated 

wastes are uncertain both in quantity and composition1-much more so than waste managment wastes. DOE 

1 Less than one-fourth of the environmental restoration release sites have been fully characterized and 
therefore the extent and type of contamination is largely unknown. 
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assumed that environmental restoration-generated LL W would be able to be processed in waste 

management LLW treatment facilities. 

To analyze the effect of environmental restoration-generated wastes on LLW decisions, DOE compared 

(I) the most current projection of environmental restoration-generated wastes that could enter the waste 

management system for treatment and disposal, to (2) waste management wastes used in the WM PEIS 

analyses. The Baseline Environmental Management Report (BEMR) was used as the basis for estimates 

of environmental restoration-generated waste to the waste management system (DOE, 1995b). Tables 

7 .15-1, 7 .15-2, and 7 .15-3 compare estimates of the environmental restoration-generated wastes to waste 

management wastes at the 16 major LLW sites for three of the 14 LLW alternatives: the Decentralized 

Alternative, Regionalized Alternative 3, and Centralized Alternative I. These three alternatives encompass 

the range of alternatives considered in the LLW analysis. 

Only those sites listed in the tables are projected to have environmental restoration-generated wastes 

requiring treatment or disposal at waste management facilities. Specifically, IO of the 16 major si'tes are 

projected to have environmental restoration-generated wastes (ANL-E, BNL, INEL, LLNL, NTS, ORR, 

Portsmouth, RFETS, SNL-NM, and SRS). Two additional sites (the Hanford site and LANL) could be 

affected if the environmental restoration-generated waste is received from other DOE sites for consolidated 

treatment and disposal. Overall, the environmental restoration-generated wastes requiring treatment are 

about one-fifth the waste management wastes (270,000 compared to 1,350,000 cubic meters); 

environmental restoration-generated wastes requiring disposal are about 50 % of the waste management 

wastes (800,000 compared to 1,600,000 cubic meters) . 

7.15.2 Impacts from Environmental Restoration-Generated Wastes 

Treatment: Complex treatment, such as thermal treatment. is generally not required for LLW. Volume 

reduction, for example, is generally undertaken to conserve storage or disposal space and to reduce costs. 

DOE could forego such complex treatment at any site with environmental restoration-generated wastes if 

impacts warranted (the WM PEIS does not address technology choices) . When LLW treatment is required 

from a regulatory or safety standpoint, such as wastewater treatment or solidification, it can usually be 

accomplished without large impacts. After looking at treatment requirements at every site under every 

LL W alternative, DOE concluded that all sites would have sufficient capacity to treat the environmental 

7-107 



Chapter 7 Impacts of the Management of U W 

restoration-generated waste to minimum required levels, or could expand required solidification systems 

without major impacts. Thus, impacts related to treatment are not likely to change LLW decisions. 

Disposal. Disposal volumes of environmental restoration-generated LLW are less than approximately 50% 

of waste management disposal volumes, as shown in Tables 7 .15-1 , 7 . 15- 2, and 7 . 15- 3. At five 

sites-BNL, LLNL, Portsmouth , RFETS, and SNL-NM- disposal volumes of environmental restoration

generated LLW are larger than those for waste management LLW. Increased disposal volumes require 

additional land; however, the land required would be small compared to land available at these five sites . 

Based on these land use requirements, disposal of environmental restoration-generated LLW is not likely 

to demonstrate that a decision to locate a LL W disposal facility at a site would be inappropriate. 

Radiation and chemical exposure risks for offsite individuals, noninvolved workers, waste management 

workers, and intruders would be related to constituents in the waste, which cannot be reliably projected. 

However, site-specific performance assessments would be conducted and appropriate waste disposal 

restrictions would be imposed to manage these risks. The performance assessments would identify problem 

constituents that DOE could transport for disposal at other sites that could accept the waste . This would 

not alter the decision to locate a disposal facility onsite for wastes that met acceptance criteria. Risks from 

physical hazards associated with operation of disposal facilities would follow the same trends as for waste 

management wastes, with reduced hazards when the number of workers and facilities are less. 

Transportation. Risks and costs are proportional to transport miles . Overall , the volumes of environmental 

restoration-generated LLW requiring shipment are much less than for waste management LLW; therefore, 

transport risks and costs for environmental restoration-generated wastes are expected to be less than those 

for waste management LLW and not likely to change LLW decisions that considered the waste management 

LLW. 
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Table 7.15-1. Comparison of Environmental Restorotion LL W with Waste Management 
LLW Volumes by DOE Site Decentrolized Alternative (All Sites Minimum Treat; 16 Dispose) 

Installation 
ER Waste Volume (m3

) WM Waste Volume (m3
) ER as a% of WM 

Treatment Disposal Treatment Disposal Treatment Disposal 

ANL-E * 2,900 6,700 9,100 - - 32 

BNL * 36,000 * * - - - -

FEMP * 87,000 * * - - - -

Hanford * * 88 ,000 94,000 - - - -

INEL 1,600 18,000 110,000 82,000 1 22 

LLNL * 45,000 3,600 8,300 - - 540 

LANL * * 150,000 170,000 - - - -

NTS * 6,000 * * - - - -

ORR 190,000 190,000 250 ,000 240,000 16 80 

PGDP * * 50,000 54,000 - - - -

Pantex * * 40,000 40,000 - - - -

PORTS * 290,000 97 ,000 200,000 - 145 

RFETS 76,000 110,000 41 ,000 45 ,000 185 240 

SNL-NM 4,000 15,000 2,500 2,800 160 540 

SRS 30 30 510,000 570,000 0.006 0.005 

Total 270,000 800,000 1,350,000 1,600,000 20 50 

Notes : 
* Sites where no environmental restoration or waste management waste generation was reported in the BEMR or WM PEIS data 
base, as applicable. 
" - -" Indicates there is no impact because no environmental restoration-generated waste exists at that site fo r either treatment or 
disposal . 
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Table 7.15-2. Comparison of Environmental Restoration LLW with WM LLW Volumes by DOE 
Site Regionalized 3 (All Sites Minimum Sites Treat; 6 Dispose) 

Installation 
ER Waste Volume (m3

) WM Waste Volume (m3
) ER as a% of WM 

Treatment Disposal Treatment Disposal Treatment Disposal 

ANL-E * ** 6,700 ** - - - -

FEMP * ** * * - - - -

Hanford * * 88,000 99,000 - - - -

INEL 1,600 18,000 110,000 82,000 3 22 

LLNL * * 3,600 ** - - - -
LANL * 130,000 150,000 260,000 - - 50 

NTS * 51,000 ** 8,600 - - 590 

ORR 190,000 600,000 61,000 250,000 76 110 

PGDP * * 50,000 ** - - - -

Pantex * * 40,000 ** - - - -
PORTS * ** 97,000 ** - - - -

RFETS 76,000 ** 41,000 ** 190 - -

SNL-NM 4,000 ** 2,500 ** 160 - -
SRS 30 30 510,000 570,000 0.006 .005 

Total 270,000 800,000 1,350,000 1,600,000 20 50 

Notes : 
* Sites where no environmental restoration or waste management waste generation was reported in the BEMR or WM PEIS data 
base, as applicable. 
** Not applicable under this alternative. 
" - -" Indicates there is no impact because no environmental restoration generated waste exists at that site for either treatment or 
disposal. 
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Table 7.15-3. Comparison of Environmental Restoration LL W with Waste Management 
LL W Volumes by DOE Site Centralized 1 (All Sites Minimum Treat; 1 Disposes) 

ER Waste Volume (m3
) WM Waste Volume (m3

) ER as a% of WM 
Installation 

Treatment Disposal Treatment Disposal Treatment Disposal 

ANL-E * ** 6,700 ** - - - -

FEMP * ** * * - - - -

Hanford * 800,000 58 ,000 1,600,000 - - 50 

INEL 1,600 ** 53 ,000 ** 3 - -

LLNL * ** 3,100 ** - - - -

LANL * * 140,000 ** - - - -

ORR 190,000 ** 61,000 ** 310 - -

Paducah * * 48,000 ** - - - -

Pantex * * 4,000 ** - - - -

PORTS * ** 97,000 ** - - - -

RFETS 76,000 ** 37,000 ** 207 - -

SNL-NM 4,000 ** 1,200 ** 339 - -

SRS 30 ** 510,000 ** 0.006 - -

Total 270,000 800,000 1,100,000 1,600,000 20 50 

Notes : 
* Sites where noenvironmental restoration or waste management waste generation was reported in the BEMR or WM PEIS data 
base, as applicable. 
** Not applicable under the alternative. 
" - -" Indicates there is no impact because no environmental restoration generated waste exists at that site for either treatment or 
disposal . 
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7.16 Comparison of Alternatives Summary 

The LL W impacts were evaluated across all the LL W alternatives to identify trends and ultimately the 

preferred alternative . The following discussion focuses on each impact area, identifying alternative trends 

when appropriate, and highlighting noteworthy findings at particular sites. 

Health Risks 

For routine treatment, radiation exposure risks to offsite and noninvolved worker populations correlate 

most closely to the choice of treatment technology (volume reduction risks are 4-20 times higher than those 

for minimum treatment. Secondarily, the presence of particular sites and waste characteristics in the 

alternative influence risks . LLNL and FEMP experience the highest offsite risk (in Decentralized and 

Regionalized 2 Alternatives), and Portsmouth (in seven-site volume reduction alternatives which maximize 

waste loads at Portsmouth) primarily derived by thermal treatment of tritium-contaminated waste. The 

treatment of plutonium-238 waste at LANL, with tritium contaminated waste at ORR and the Hanford site 

also leads to higher offsite MEI cancer fatality probabilities. The number of worker fatalities is about an 

order of magnitude higher than for other receptors, driven by physical hazards. The increase in treatment 

worker fatalities to volume reduce exceeds the decrease in disposal worker fatalities from handling smaller 

disposal volumes. Concentrations of radionuclides in groundwater exceed applicable standards at several 

sites, demonstrating the need for waste acceptance criteria and other site-specific considerations. 

Management of radionuclide concentrations and waste forms would be required to assure acceptable water 

quality and human health risks. One of the most prevalent causes of these exceedances was unconstrained 

disposal of uranium-238 at the Hanford site and SRS, which was evaluated under most of the alternatives. 

Disposal ofLLW containing uranium-238 must be carefully managed at these sites . In addition, plutonium, 

technetium, and uranium cause exceedances at SNL-NM in the Decentralized Alternative. Neptunium 

exceeds standards at Paducah . All other sites meet standards for the technical and wasteload assumptions 

used for the WM PEIS analysis. 

The greatest potential consequences for facility accidents occur at sites treating wastes with high 

concentrations of radioactivity . Only two sites experience fatalities exceeding one- LLNL and the Hanford 

Site- caused by a treatment facility fire. 

Transportation risks are proportional to vehicle-miles traveled; consequently the large volumes of LL W 

transported in the centralized alternatives lead to relatively high numbers of expected fatalities from both 
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traffic accidents and radiation exposure. Rail risks are much lower than for truck, suggesting that rail might 

be the transport mode of choice for centralized disposal. 

Air Quality Impacts 

• The management of LLW does not affect the air quality at most sites. However, decentralized or 

regionalized treatment and disposal at Paducah, or centralizing disposal at NTS could cause adverse 

air quality impacts (from construction equipment at Paducah and vehicular traffic at NTS) requiring 

additional emission control measures for criteria pollutants. Emissions of radionuclides were estimated 

to be below the applicable standards at any site. 

Water Resources Impacts 

• Major impacts to water availability from increased water use at the sites are unlikely, although there 

is the potential for adverse impacts at LLNL Site-300 and the Pantex Plant. 

• As discussed under risk, management of radionuclide concentrations from disposal at the Hanford 

Site, SRS, SNL-NM, and Paducah would be necessary to avoid exceeding drinking water standards. 

Ecological Resources , Cultural Resources, Environmental Justice Concerns and Land Use 

• The WM PEIS analysis did not provide discriminators among the alternatives in these four impact 

areas. The programmatic analysis that was conducted did not reveal any major impacts in any 

alternative. However, impacts to ecological and cultural resources, are dependent to some degree on 

specific technologies and their location at each site. These were not determined at the programmatic 

level of the WM PEIS and these impact areas would be evaluated in more detail when such site-level 

details are evaluated. Land use is not a discriminator because the LL W alternatives do not use much 

land compared to the amount available at every site. Assessment of potential environmental justice 

impacts indicated that minority and low-income populations at the LLW sites would not experience 

disproportionately high and adverse health risks or environmental impacts under any of the LLW 

alternatives. 
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Economic Impacts 

• Regional economics at eight of the 16 major sites would benefit more substantially in jobs expected, 

in addition to the substantive employment at the Hanford site under all the LL W alternatives. None 

of the LL W alternatives would affect the national economy. 

Population Impacts 

• Generally, the more sites considered in an alternative, the lower the level of impacts at the most 

affected sites. As waste is consolidated at fewer sites, effects at the shipping sites diminish but effects 

at the receiving sites and in the transportation corridors increase. The largest increases are evident at 

the Hanford site should it be the selected site under the Centralized Alternative 5 for treatment and 

disposal. 

Infrastructure Impacts 

• Proposed LLW activities would affect onsite infrastructure at 12 of the major sites, although no offsite 

infrastructure impacts are expected. New requirements for wastewater treatment or electrical power 

for proposed LLW facilities equal or exceed 5 % of current system capacity at six sites. The most 

significant increases are at INEL in Regionalized Alternative 5 (when volume reduction and disposal 

is consolidated at that site), at ORR in Regionalized Alternative 3 (when disposal is consolidated at 

that site) and at NTS (Centralized Alternatives 2 and 4) and the Hanford Site (Centralized Alternatives 

1, 3, and 5) when disposal is consolidated at these sites. However, only the Hanford Site would 

approach or exceed the total site wastewater treatment capacity (new LL W requirement plus current 

treatment load) in the alternatives where the Hanford Site accepts offsite waste for both treatment and 

disposal. Eleven sites experience employment increases of 5 %or more of current site employment 

during construction which could lead to traffic increases that would affect onsite transportation 

infrastructure. 

Costs 

• Costs decrease as the number of treatment and disposal sites decrease, ranging from $16 to $11 bill ion 

for minimum treatment, and $19 to $14 billion for volume reduction treatment. At the national level, 

the increased cost of volume reduction treatment more than offsets the disposal savings from reduced 

volume achieved. Transportation costs are lower than facility costs, making shipment to available 

facilities at another site generally less expensive than building new onsite facilities . 
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Summary of Impacts by Alternative 

Tables 7 .16- 1 and 7 .16- 2 summarize key impacts for each alternative. 
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Table 7.16-1. Comparison of LLW Alternatives-Selected Risk Results 

Alternative Number Treatment Treatment Offsite Disposal Disposal Groundwater Impacts from Disposal Truck Truck 
of Sites Worker Worker Population Worker Worker Radiation Non-

Physical Cancer Cancer Physical Cancer # Sites that # Sites that 
Radionuclides 

Fatalities Radiation 
Hazard Fatalities Fatalities Hazard Fatalities Meet Require 

which must 
Fatalities 

Fatalities Fatalities Standards Additional 
w/o Constraints 

be constrained 
for sites to 

T D Additional to Meet 
meet 

Constraints Standards 
standards 

No Action 10+ 6 3 1 * 4 3 4 2 U-238 5 12 

Decentralized 16 2 1 * 6 2 8 4 U-238, Np-237, * * 
Pu-240 

Regionalized 1 12 2 1 * 6 2 7 3 U-238, Np-237 * 1 

Regionalized 2 11 12 5 1 1 4 2 7 3 U-238, Np-237 * 1 

Regionalized 3 6 2 1 * 5 2 4 2 U-238 2 3 

Regionalized 4 7 6 5 1 * 4 2 4 2 U-238 2 3 

Regionalized 5 4 6 5 1 * 4 2 4 2 U-238 2 4 

Regionalized 6 2 3 1 * 6 2 0 1 U-238 3 10 

Regionalized 7 2 3 1 * 6 2 1 1 -- 4 10 

Centralized 1 1 3 1 * 1 3 0 1 U-238 16 37 

Centralized 2 1 3 1 * 1 3 1 0 - 15 37 

Centralized 3 7 1 5 1 * 1 2 0 1 U-238 15 35 

Centralized 4 7 1 5 1 * 1 2 1 0 -- 14 37 

Centralized 5 1 1 4 2 * 1 2 0 1 U-238 15 37 

T = Treat; D = Dispose . "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed by solidification. All sites do 
"minimum Treatment," in all alternatives which consists of solidification of liquids and "fines" (powdered material) , packaging, and shipment. 
+ = Ten sites use existing faci lities for Volume Reduction. Three sites (LBL, Mound, and RMI) not listed as major sites include volume reduction facilities. 
• = Greater than O but less than I . 
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Table 7.16-2. Comparison of LLW Alternatives-Selected Impacts 

Number of # Sites Air Highest Air 
Sites Pollutants Pollutant Cost Truck 

Alternative 
~ 10% of Percentages at ($Billions) Shipments 

Comment 

T D Standards Any Site 

No Action 10* 6 4 67 (CO-NTS) 17.2 87,000 Current Program 

Decentralized 16 7 88 (N02-PGDP) 16.1 24,000 Expand from 6 current disposal sites to 16 

Regionalized 1 12 7 88 (N02-PGDP) 15 .5 26,000 Expand from 6 current disposal sites to 12 

Regionalized 2 11 12 7 81 (N02-PGDP) 19.4 26,000 Volume reduce at 6 western , 5 eastern sites; expand from 6 current 
disposal sites to 12 

Regionalized 3 6 5 47 (N02-0RR) 14.0 84,000 Disposal at 6 current sites, but ship based on proximity 

Regionalized 4 7 6 6 55 (N02-RFETS) 19 .0 87,000 Volume reduce at 4 western, 3 eastern sites; disposal at 6 current disposal sites 

Regionalized 5 4 6 6 27 (N02-0RR) 18.5 92,000 Volume reduce at 2 western, 2 eastern sites; disposal at 6 current disposal sites 

Regionalized 6 2 4 15 (CO-LLNL, 12.0 174,000 Disposal at SRS and Hanford 
RFETS) 

Regionalized 7 2 5 103 (CO-NTS) 13 .0 189,000 Disposal at SRS and NTS 

Centralized I I 5 19 (N02-HS) 12.0 243 ,000 Centralized disposal at Hanford 

Centralized 2 1 5 21 7 (CO-NTS) 11.1 257,000 Centralized disposal at NTS 

Centralized 3 7 I 6 55 (N02-RFETS) 17.3 250,000 Volume reduce at 4 western, 3 eastern sites; disposal at Hanford 

Centralized 4 7 1 6 101 (CO-NTS) 17.2 264,000 Volume reduce at 4 western , 3 eastern sites; disposal at NTS 

Centralized 5 1 1 5 36 (PM 10-HS) 14.3 242,000 Volume reduce and dispose at Hanford 

T = Treat, "Treat" in the context of LLW means volume reduction using thermal organic destruction, size reduction, and compaction followed by solidification . 
All sites do "minimum Treatment," in all alternatives which consists of solidification of liquids and " fines" (powdered material) , packaging , and shipment. 
D =Dispose. Each of the 6-site disposal alternatives use the same sites; each of the 12-site disposal alternatives use the same 12 sites . 
+ Ten sites use existing facilities for Volume Reduction. Three sites (LBL, Mound, and RMI) not li sted as major sites include volume reduction facilities . 
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Low-Level Waste Alternatives 

Number or Sites 
Alternative ANL-E BNL FEMP Hanford INEL LANL LL.NL NTS ORR PGDP Pantn PORTS RFETS SNL-NM SRS WVDF 

T D 

No Action 10• 6 TD TD D T D TD T T TD 

Decentrah zed 16 D D D D D D D D D D D D D D D D 

Reg,onahzed l 12 D D D D D D D D D D D D 

Reg,onahzed 2 11 12 TD TD TD TD TD D TD TD TD TD TD TD 

Reg,onahzed 3 6 D D D D D D 

Reg,onahzed -l 7 6 TD TD TD D TD T T TD 

Reg,onalized 5 -l 6 TD TD D D TD TD 

Reg,onahzed 6 2 D D 

Reg1onalized 7 2 D D 

Centralized l l D 

Centralized 2 l D 

Centrahzed 3 7 l TD T T T T T T 

Centrahzed 4 7 l T T T D T T T T 

Centrahzed 5 l l TD 

'Ten sites use existing facilities for volume reduction. Tiu-ee sites (LBL. R..\11. and Mound) not listed as major sites above include volume reduction facilities . 

T =Trcat. "Treat" in the contex1 of LLW means volume reduction using thermal organic destruction. size reduction. and compaction followed bv solidification. All 

sites do "minimum treatment" in all alternatives which consists of solidification of liquids and "fines" (powdered material). packaging. and shipment. 

D=Dispose. Each of the 6-site disposal cases uses the same sites: each of the 12-site disposal cases uses the same 12 sites. 
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CHAPTERS 

Impacts of the Management of Transuranic Waste 

Chapter 8 describes the environmental consequences associated with the no action, decentralized, 
regionalized, and centralized alternatives for transuranic waste (TR UW). This chapter provides 
information on existing and anticipated TRUW volumes, and existing and planned facilities available 
at DOE sites. This is followed by an overview of the analysis and assumptions relating to TRUW 
¼rute characteristics, the treatment and technologies considered, and the rationale for selecting the 
specific sites analyzed under each alternative. This chapter discusses the health risk, environmental 
impacts, and costs of the alternatives, and provides a comparison of the alternatives. 
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Treatment, Storage, and Disposal Alternatives Considered in the U.S. Department of Energy Waste j 
Management Programmatic Environmental Impact Statement " (ANL 1995a). Additional information .,., 
can be found in the complete list of appendices and technical reports provided at the end of :[ 
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8.1 Background 

8.1.1 DEFINITION AND ORIGIN 

Transuranic waste is defined as radioactive 

waste having concentrations greater than 100 

nanocuries per gram of transuranic elements 

( elements which have atomic numbers greater 

than 92) with half-lives greater than 20 years. 

The radioactive nuclides in transuranic waste 

emit alpha radiation, which requires minimal 

shielding when outside the body but can 

severely damage lung tissue if inhaled. 

Transuranic wastes require long-term isolation 

from the environment. It is produced during 

research and development, nuclear weapons 

• TRUW is material produced during research and Iii 
development, nuclear weapons production, and ] 

'] fuel reprocessing. It contains man-made I~ 
:!":::::, ::,;~h ~o;t numbers greater than I 

==1 • TRUW is managed, or may be managed in the 
future , at JO major and 13 minor waste 
generator/storage sites, a number of other small 
generator sites, and a planned disposal site, the 
Waste Isolation Pilot Plant (WIPP). 

• Waste management activities will require 
management of approximately 107,000 cubic 
meters of TRUW over the next 20 years. 

• Although approximately 55% of TRUW contains 
both radioactive and hazardous components, 
DOE assumes that all TRUW is mixed waste for 
purposes of the WM PEIS analysis. 

!iii 
::! !i~ 
] 
@ 
::~ 
] 

Iii 
:;:~ 

Ill 
m 
i~i 
ll 

8- 1 



Chapter 8 Impacts of the Management of Transuranic Waste 

production, and fuel reprocessing. Transuranic waste contains traces of plutonium, with lesser amounts of 

neptunium, americium, curium, and californium. 

Approximately 55 % of TRUW is mixed waste, with both radioactive and hazardous components. However, 

for purposes of the WM PEIS analysis, DOE analyzes all TRUW as if it were mixed waste. 

Because of its radioactive characteristics, TRUW falls under the jurisdiction of the Atomic Energy Act. 

In addition, TRUW's hazardous constituents are regulated under the Resource Conservation and Recovery 

Act (RCRA) (42 USC 6901 et seq .). The hazardous components, such as solvents and heavy metals, can 

be subject to RCRA land disposal restrictions (LDRs) (40 CFR 268) promulgated by the U.S. 

Environmental Protection Agency (EPA). 

TRUW generated from defense-related activities and retrievably stored since 1970 is intended to be 

disposed of at a geologic repository called the WIPP, located near Carlsbad, New Mexico. 1 In 1980, DOE 

issued a final environmental impact statement (EIS) on the proposed development of WIPP (DOE, 1980). 

DOE' s record of decision (ROD), issued in I 981, called for the phased development of the disposal 

facility . DOE prepared a Supplemental EIS in 1990 to analyze changes in environmental impacts since the 

1980 EIS (DOE, 1990). In a 1990 ROD, DOE decided to continue with phased development of the WIPP. 

Before making a decision of whether or not to proceed to the WIPP disposal phase, DOE will prepare a 

second supplemental EIS. 

However, disposal of TRUW cannot begin until DOE meets a series of regulatory requirements imposed 

under the Waste Isolation Pilot Plant Land Withdrawal Act. Before shipment for disposal, all TRUW will 

be required to meet the Waste Isolation Pilot Plant Waste Acceptance Criteria (WIPP-W AC) that will be 

established by DOE, in consultation with EPA and the State of New Mexico (DOE, 1991). WIPP-WAC 

are not yet final , and treatment could be required to reduce the potential for gas generation at WIPP. 2 

1 The Waste Isolation Pilot Plant Land Withdrawal Act of 1992 provides for the disposal of "defense TRUW" 
at WIPP provided all regulatory requirements are met. Non-defense TRUW is a very small percentage of the total 
TRUW inventory. For purposes of analysis, DOE has assumed that all TRUW is defense TRUW and will be disposed 
of at WIPP. 

2 Treatment to reduce gas generation is considered in this PEIS . For TRUW, gas could be generated by the 
corrosion of metals in the waste, the metal containers themselves , and by microbial decomposition of the waste. Gas 
generation could adversely affect the ability of WIPP' s disposal rooms to contain the waste and eventually drive 
volatile organic compounds beyond the repository boundaries. 
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Further, DOE plans to submit a petition to EPA, seeking to demonstrate that mixed TRUW disposed of 

at WIPP will not migrate beyond the WIPP boundary, and therefore the waste would not need to be treated 

to meet RCRA LDRs levels. Should EPA deny this petition, DOE may be required to treat mixed TRUW 

to LDRs prior to disposal at WIPP. 

8.1.2 VOLUMES AND LoCATIONS 

Numerous sites have or are expected to generate or manage TRUW. These sites include: the planned 

disposal site (WIPP), 10 major and 13 minor generator/storage sites (Ames, ANL-E, ANL-W, BCL, 

BAPL, ETEC, the Hanford Site, INEL, ITRI, KAPL, LANL, LBL, LLNL, UotMo, Mound, NTS, ORR, 

PGDP, Pantex, RFETS, SNL-NM, SRS, and WVDP), and a number of other small generator sites. As 

discussed in Chapter 1, the evaluation of risk, impacts, and costs in the WM PEIS is focused on 17 major 

sites. The TRUW sites fully evaluated in the WM PEIS include WIPP and 12 generator/storage sites 

(ANL-E, the Hanford Site, INEL, LANL, LLNL, NTS, ORR, PGDP, RFETS, SNL-NM, SRS and 

WVDP). Although not fully evaluated, costs were calculated for actions from four additional 

generator/storage sites (ETEC, LBL, Mound, and UotMo) to provide total costs for 17 TRUW sites for 

each alternative. Also, the TRUW from these four sites was included in calculating waste processed or 

stored at regionalized or centralized facilities. Waste managed at the 17 analyzed sites in this report 

accounts for over 99 % of the current and projected TRUW inventory. 

Table 8.1-1 presents the estimated total volume of TRUW from waste management activities at the 16 sites 

where TRUW is currently located. TRUW is not currently present at WIPP, the 17th major TRUW site. 

The table provides both wastes in inventory and 20-year projected wastes; these estimates do not include 

projected wastes that will be generated as a result of environmental restoration activities. 3 The current 

inventory and annual generation rates were obtained from the Interim Mixed Waste Inventory Report 

3 The waste volumes also do not include TRUW generated before 1970. Pre-1970 TRUW is known as 
"nonretrievably stored TRUW" or "buried TRUW." This waste is considered environmental restoration waste and 
will be managed in accordance with the Coinprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). Section 8.15 of this chapter contains information regarding TRUW generated as a result of environmental 
restoration activities (including retrieval of pre-1970 TRUW) and the extent to which these waste volumes may affect 
the conclusions in the WM PEIS. 
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(IMWIR) (DOE, 1993) and Integrated Data Base for 1992 (DOE, 1992) . 4 Waste volumes were extrapolated 

to provide waste totals for the 20-year analysis period. 

Table 8.1-1 . Transuronic Waste Volumes (cubic meters) 

Contact-Handled TRUW Remote-Handled TRUW 

Site a 20-Year 
Estimated 

20-Year 
Estimated 

Inventory+ Inventory+ 
Inventory Projected 

20 Year 
Inventory Projected 

20 Year 
Total 

Generation 
Generation 

Generation 
Generation 

ANL-E 15 940 960 340 340 1,300 

ETEC 0.02 0 .02 0 .02 

Hanford 10,000 9,300 19,000 2,800 3,500 6,300 25,000 

INEL 38,000 280 38,000 110 500 610 39,000 

LANL 8,200 2,500 11,000 79 10 89 11,000 

LBL 0.8 0 .2 1 I 

LLNL 200 1,500 1,700 1,700 

Mound 274 1,200 1,500 1,500 

NTS 610 610 610 

ORR 670 360 1,000 1,300 360 1,700 2,700 

PGDP 14 14 14 

RFETS 1,500 4,800 6,200 6,200 

SNL-NM I I 1 

SRS 5,400 12,000 17,000 17,000 

UofMO 2 2 2 

WVDP 0.5 0 .5 0 .5 

Total* 65,000 33,000 97,000 4,300 4,700 9,000 110,000 

Note: Volume data are rounded from field estimates and columns and rows do not add . Waste volume projections contained in this and other WM 
PEIS tables were based on 1994 or earlier data, and may vary from the latest site estimates at the time of publication. 

a WIPP, the seventeenth site does not currently have any TRUW. 

Sources: DOE 1992 and I 993. 

TRUW is categorized as either contact-handled (CH) or remote-handled (RH) based on the le:vel and type 

of radioactivity emitted. CH-TRUW consists primarily of alpha particles and low energy radionuclides with 

little penetrating power. CH waste containers can be handled directly by humans. As illustrated in Table 

8.1-1, more than 90% of the total volume of TRUW is CH-TRUW. RH-TRUW typically contains a 

4 These data were modified slightly because the TRUW reported at LLNL as remote handled (RH) RH-TRUW 
is actually contact-handled (CH) CH-TRUW based on later information included in the 1994 Mixed Waste Inventory 
Report (DOE, 1994). For the rest of the sites, the waste volumes reported in the 1994 report do not vary significantly 
from the waste volumes reported in the 1993 interim report. 
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greater proportion of radionuclides that produce highly penetrating radiation (gamma radiation) and thus 

must receive special shielding in treatment, storage, and disposal facilities . 

The current total inventory plus the 20-year projected generation of TRUW analyzed in the WM PEIS is 

approximately 110,000 cubic meters. The largest volumes of TRUW are located at IO sites, with 95 % of 

the waste located at six of these sites: the Hanford Site, INEL, LANL, ORR, RFETS, and SRS . Figure 

8.1-1 presents the total TRUW volumes at the major sites. 

8.1.3 EXISTING AND PLANNED FACILITIES AVAILABLE AT DOE SITES 

To establish the baseline capacities for TRUW treatment and identify the need for new or expanded 

facilities, DOE compiled a list of existing and planned TRUW facilities . Total capacities of these identified 

facilities are presented in Table 8.1-2. Some facilities that are not currently operating were considered to 

be in existence for the analysis, based on the assumption that they could become operational if required. 

Planned facilities include only those facilities for which a conceptual design has been completed. 

Analysis in the PEIS assumes use of existing and planned facilities until their capacities are met. If 

additional capacity is needed, use of qew conceptual facilities is assumed. These conceptual facilities 

provide the difference in TSO capacity between the baseline reported in Table 6.1 - 2 and what is necessary 

to manage the source term which a given site would receive under any given alternative. Conceptual 

facilities are based on generic designs with set impacts (e.g., cost, performance/ efficiency) . Where 

necessary for analysis, an assumption was made that the impact of existing facilities essentially reflects the 

impact of conceptual facilities. 

Seven sites are listed that have either existing or planned treatment facilities: ANL-E, the Hanford Site, 

INEL, LANL, ORR, RFETS, and SRS (see Table 8.1-2). These facilities are each capable of performing 

different aspects of treatment including characterization, sorting, volume reduction, filtration, and cement 

stabilization. DOE also assumed that the basic capabilities to package and store TRUW are available at 

every site that would generate TRUW in the future. This includes 11 sites projected to generate CH TRUW 

and 5 sites with projected RH TRUW, as shown in Table 8.1-1. 
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Table 8.1-2. Capacities of Existing and Planned TRUW Facilities 

Site Facility Type 
Capacity 

Capabilities/Comments 
(m3/yr) 

Hanford Transuranic Storage and Assay Facility Storage a 

' 
Waste Receiving and Processing Pretreatment 1,400 Characterization, sorting, and limited 
Facility, Module 1 + repackaging capacity 

INEL Stored Waste Examination Pilot Plant Pretreatment 1,000 Nondestructive assay/examination and drum 
venting 

Waste Characterization Facility• , Pretreatment 200 Characterization and limited repackaging 
capacity; currently in detailed design stage 

Transuranic Storage Area Retrieval Pretreatment 2,100 Manual and remote retrieval of waste stored 
Enclosure• in earthen berms; under construction 

Waste Storage Facilities• Storage 20,000 Pre-engineered metal buildings for RCRA 
compliant storage; under construction 

LANL Waste Characterization; Reduction and Pretreatment b Waste volume reduction 
Repackaging 

Pretreatment Plant Pretreatment 200 Filtration, neutralization, precipitation, 
sorption (fixation) 

Controlled Air Incinerator Incineration 680c RCRA permit lapsed, TSCA permit in place; . LANL sitewide Environmental Impact 
Statement in progress 

Plutonium Facility Solidification Solidification 7.7 Portland cement stabilization 

Transuranic Storage Area Retrieval Retrieval 1,500 Not applicable to WM PEIS analysis 
Enclosure• 

ORR Waste Examination and Assay Facility Pretreatment a Nondestructive examination/assay 

Melton Valley Immobilization Facility Stabilization 189 Cement stabilization 

RFETS Supercompaction and Repackaging Pretreatment 949 Compaction 
Facility 

Advanced Size Reduction Facility Pretreatment 1,819 Size reduction 

Size Reduction Vault Pretreatment 1,864 Size reduction 

Process Waste Treatment Facility Aqueous waste 149,000 Deactivation, decontamination, evaporation, 
treatment immobilization, and solidification 

Organic and Sludge Immobilization Stabilization 497 Concentration 
System 

SRS Low Activity TRUW Facility Pretreatment a Scheduled to begin operations in 1996 
Retrieval• 

Transuranic Waste Facility Phase I, Pretreatment 200 Sorting, characterizing , and repackaging 
Low Activity TRUW Facility• 

• Indicates planned capacity . 
Notes: RCRA = Resource Conservation and Recovery Act; TSCA = Toxic Substances Control Act. All sites are assumed to have the capability 
to package and store future TRUW generations. 

Source: M/B I 995b. 
: Facility identified but no capacity identified . 

Facility identified as the Nondestructive Evaluation/Nondestructive Assay Facility but no capacity identified . 
c A recent site report now estimates the capacity at 1,000-2,500 cubic meters per year, but states that the Controlled Air Incinerator project is on 
standby and DOE is exploring RCRA closure . The increase in estimated capacity will have no effect on impacts. The previous estimated capacity 
exceeded the projected requirements; operational impacts would remain the same. 
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8.2 Analytical Methods and Assumptions 

To evaluate the TRUW alternatives, DOE first examined total waste volumes and the capability of existing 

or planned facilities. DOE then identified the chemical and radiological characteristics of TRUW in order 

to evaluate the effects of treatment. The specific TRUW assumptions used in the analysis relating to 

facilities, treatment technologies, and transportation are discussed below. 

8.2.1 CHARACTERISTICS 

8.2.1.1 Physical/Chemical 

Although TRUW contains hundreds of waste streams, these streams can be grouped by physical and 

chemical properties into a limited number of waste treatment categories. In doing this , DOE was able to 

analyze a relatively broad range of TRUW by applying appropriate technologies dictated by the common 

physical and chemical treatment categories. Similar to Low-Level Mixed Waste (LLMW), the WM PEIS 

analysis of TRUW evaluated five treatment categories (or groupings): aqueous liquids, solid process 

residues, soils, organic liquids, and debris. 

For the purpose of analysis, DOE analyzed all TRUW as mixed waste (containing both radioactive and 

hazardous components) because detailed knowledge of the constituents of "non-mixed" TRUW was not 

available. Analyzing all TRUW as if it were mixed waste provided conservative estimates for risk, 

environmental impacts, and cost. 

DOE estimated the hazardous chemical constituents in TRUW based on the TRUW present at RFETS, 

which has the most detailed process knowledge information on hazardous constituents available in the DOE 

system. 

8.2.1.2 Radiological Profiles 

Radionuclide concentrations for the 10 largest generators of TRUW were obtained from process 

knowledge, supplemented by limited sampling and analysis of stored TRUW. Smaller generators were 
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assumed to have the same concentrations as LLNL's TRUW (DOE, 1991). The radiological profiles at 

each site were assigned uniformly to each waste stream based on the volume of the waste stream at the site. 

These radiological profiles identify the radionuclides likely to be encountered and ultimately determine risk 

and impacts. DOE analyzed CH and RH TRUW separately in the WM PEIS to account for their different 

handling and treatment requirements. 

8.2.2 TECHNOLOGIES AND TREATMENT PROCESSES 

TRUW is treated by one or more treatment processes (or "modules"). Individual modules were linked 

together to form a complete treatment flow process for each treatability group. The emissions and impacts 

were calculated from each module and then added to help determine the overall impacts from each 

treatment process at a site. Figures 8.2- 1 through 8.2-3 represent simplified TRUW treatment trains. 

These treatment trains are based on more detailed diagrams contained in the report, "Analysis of Waste 

Treatment Requirements for DOE Mixed Wastes: Technical Basis," (D. Musgrave, 1995). 

The conceptual process for managing TRUW is similar to that used for LLMW and it includes (1) 

retrieving from storage and transporting to a treatment facility ; (2) sorting, treating as appropriate, 

packaging, and certifying as acceptable to WIPP-W AC in the treatment facility; (3) storing certified waste; 

and (4) transporting to WIPP for disposal. To ensure that the full range of impacts were assessed, DOE 

considered minimal treatment to meet current WIPP-WAC, intermediate treatment to reduce gas generation 

potential, and a more extensive treatment process to meet LDRs. The estimated risks, impacts, and costs 

of characterization are also included in the WM PEIS analysis. 

DOE's current strategy is to process mixed TRUW, when it is necessary to meet safety and health 

requirements for transport and handling, and to meet WIPP-WAC. Minimum processing to meet current 

(but not yet final) WIPP-WAC was the least stringent treatment analyzed. More extensive treatment to 

reduce gas generation or to meet LDRs was analyzed to an intermediate and upper range of treatment, 

should more extensive treatment become necessary . 
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8.2.3 WM PEIS ASSUMPTIONS: FACILITIES, TREATMENT, AND STORAGE 

Although DOE used TRUW volumes and existing facilities from well-documented data sources, the 

analysis of alternatives required DOE to make additional assumptions. In addition to estimating and 

extrapolating techniques used to identify the radiological and chemical characteristics of TRUW, DOE 

made additional general assumptions relating to TRUW facilities, treatment, and storage, and special 

requirements, to further define specific actions and operating parameters under each alternative. 

Facilities 

• Any new treatment facilities in excess of existing or planned facilities required for an alternative would 

be in operation after a IO-year design and construction period. 

• TRUW currently in inventory (sometimes referred to as "legacy waste"), plus annually generated waste 

during the period of construction, would be treated during the 10-year period after construction ( called 

a "work-off" period). After the designated work-off period, TRUW is assumed to be treated as it is 

generated on an annual basis; however, this was not analyzed in the WM PEIS. 

• In the TRUW analysis, each site was assumed to build and operate facilities with capacities sufficient 

to handle only TRUW. This avoids linking the results of one waste type to decisions not yet made in 

another and results in conservative estimates of risk, impacts, and cost. Chapter 11 discusses the 

cumulative effects for sites hosting more than one waste-type facility . 

• DOE assumed that either fixed or mobile characterization facilities would be constructed at sites 

requiring retrieval, treatment, repackaging, and shipment of TRUW. Characterization and repackaging 

of TRUW is often necessary to meet Department of Transportation (DOT) or RCRA regulations for 

transport, and to meet State shipping and receiving requirements. 

Treatment and Storage 

• Processing to meet current WIPP-WAC is practical at all sites with TRUW. 

• Treatment to meet LDRs is practical only at the six sites with the largest volumes of TRUW, or at a 

central location. In this analysis, WIPP was used as the central treatment location. 
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8-11 



Chapter 8 Impacts of the Management of Transuranic Waste 

Aqueous 
Liquids - Grouting 

Organic Or~anic 
Liquids Solidification 

Solid 
Process 

Cl) 

Residues 
~ s Neutralization 

"' ~ or -~1[~·,;.c ··· . 1ii ~ Deactivation 
~ Grouting 

+-' 
C 

.9! ca -

.c Q. cu E 
~ 8 ~ 1 
Q) C J 1 W 

,, 
0 0 I§ z Organic :~ 

,# - Solidification 
ti Sorting for !~ 

Criticality 
- and Wattage 

Control; 
R~ackaging 

Soils 
in ongassing 

Cl) Package for 
Cl) ~ Neutralization WIPP 
~ ~ or " 
Cl) ~ Deactivation ; 
~ Grouting -

+-' I -
C 

Cl) ca -:0 Q. T ca E 
~ 8 Cl) C 0 0 l z Organic -- Solidification i 

Neutralization 
,. 

Debris m 
- - Grouting ~ii; 

Wastes - or - i Deactivation 
.. ,,,,,, ,;.:~1:::•:~-:~.;.::..~~:...::z:; ;;Cfo•:":.::,;£?..£::.:~ .. -

~ Shredding 

Organic ffl 
Solidification I 

Figure 8.2-2. Treatment Tra,ins for Reducing the Potential for Gas Generation in the WIPP 

8-12 



1000 
Aqueous 
Liquids 

2000 
Organic 
Liquids 

~'-'"'·'-

3000 
Solid Process 

Residues 
=#::':i.cd 

4000 
Soils Al 

5000 
Debris 
Wastes 

Solids 
~ Neutralization, 
~ Wet Oxidation, 

Separation I or Deactivation 
_ .• -~:_:-:::-:':::-~ 

Wet Solids to 3000 

. 
. Liquid/Solids .l.. 
~ Separation •• ., ., 

~i§~-.w. =11·•: ' "''··• •se .. = ... '.:l 

1 ~ 

Wet Solids to 3000 

Aqueous Liquids 
to Neutralization 

t 
] ~ 

Solids 
Incineration - Separation -

1 _ 
"' -'·"''fl '''' "'e:'·cc-iiie/l ~w,. . .f %:·:,,;;, 

Debris Residues 
to to 

5000 Grouting 
! 

- Solids - Separation 
... 

~ 
Debris to 5000 

Organic Debris 

Solids 
Separation : 

~ 
-· 

Aqueous Liquids 
to Neutralization 

Shredding --
;-£~./-· 

Cha ter 8 

t-+ ~ Grouting 

'-
~.-0-#{,:'.::.:;3::;::::rL ·:~'"::;y:g.~ 

;> 
Sorting for 

Ll ' 
Criticality 

J and Wattage 
- Grouting -.. Control; 

ii Repackaging 
in Nongassing 

~ '""' : 21 """"' •,,: .,. 
Pack,efor 

WI P 

Off-Gas 
Treatment 

t 
I': 

Dischale 
to Stac 

[.,,.+, Grouting 
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8.2.4 TRANSPORTATION ANALYSIS AND ASSUMPTIONS 

DOE analyzed transportation impacts associated with each TRUW alternative. In general, offsite 

transportation for treatment was minimized. Both truck and rail transportation were analyzed using 

computerized routing models following the general principle of minimizing distance and transportation 

time. Transportation routes were selected to be consistent with current routing practices and all applicable 

DOT routing regulations. 

In general, the risk to populations or individuals from the transportation of radioactive materials is related 

to the external dose rate, which is the amount of radiation potentially emitted from the shipment. For 

analytical purposes, DOE assumed that the average dose rate of each shipment would not exceed 3 millirem 

per hour and 7 millirem per hour at 1 meter from the shipping container for contact-handled and remote

handled, respectively. These dose rates were based on actual DOE. shipping data for TRUW, and are less 

than the DOT regulatory limits of 10 millirem per hour at 2 meters from the container. 

The following assumptions were used in the analysis: 

• For purpose of analysis , this PEIS assumed that all CH-TRUW would be shipped in the TRUPACT-11 

Type B container. 

• Waste package requirements for transportation of RH-TRUW would be based on the NuPac 72B cask 

described in a Safety Analysis Report for Packaging, which is being reviewed by DOE before submittal 

to the Nuclear Regulatory Commission (NRC) for approval leading to issuance of a Certificate of 

Approval . 

8.3 Transuranic Waste Alternatives 

The WM PEIS TRUW analysis considered six alternatives for both CH-TRUW and RH-TRUW within the 

four broad categories of alternatives: no action, decentralized, regionalized, and centralized. Treatment 

and storage activities vary by alternative and by site. The foldout table at the end of the chapter shows the 

sites at which TRUW would be treated and stored under each alternative . This foldout table is designed 

to be used as a quick reference when reading the TRUW impact sections. 
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Each of the alternatives was developed to capture and quantify the human health risk, environmental 

impacts, and costs associated with the range of TRUW treatment and storage activities available to DOE, 

and to provide input for a decision about where to locate TRUW treatment and storage facilities. 

8.3.1 No ACTION ALTERNATIVE 

Under the No Action Alternative, DOE would continue to characterize, and package newly generated 

TRUW to meet current WIPP-W AC for storage at sites where existing or planned facilities ar_e available. 

DOE would continue to store TRUW in existing storage facilities indefinitely, which is analyzed for 20 

years based on the scope of this PEIS. DOE would not ship TRUW for offsite, long-term storage or 

disposal. All sites are assumed to have adequate capabilities to package and store future TRUW waste 

generation. Eleven sites have projected TRUW generations, including five sites generating both CH and 

RH TRUW. The No Action Alternative does not assess the health risks, environmental impacts, or costs 

of removing TRUW from retrievable storage and repackaging it. 

Figure 8.3- 1 and Table 8.3-1 illustrate the sites at which TRUW would be processed and stored under the 

No Action Alternative . 

8.3.2 DECENTRALIZED ALTERNATIVE 

Under the Decentralized Alternative, DOE would process and package TRUW to meet the current WIPP

WAC at all 16 sites where TRUW is currently located. The CH-TRUW would then be shipped from the 

six sites with smaller amounts to the nearest of the 10 sites with the largest amount of TRUW for storage 

prior to disposal. All TRUW would be shipped to WIPP for disposal. 

Figure 8.3-2 and Table 8.3-2 illustrate the sites at which TRUW would be processed and stored under the 

Decentralized Alternative. 
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TRUW No Action Alternative-(11 Sites Process to Current 
WIPP Criteria and/16 Sites Store with Existing Facilities) 

(i) CH Treatment and/or Storage Situ 

~ CH & RH Treatment and/or Storage Situ 

Figure 8.3-1. TRUW No Action Alternative 

Generating Sites 

ANL-E ETEC Hanford j INEL \ LANL \ LBL LLNL Mound 
ANL-ERH ! HanfordRH ! INEL RH i LANL RH i 

Treat/Package ANL-E Hanford INEL LANL LBL LLNL Mound 
(% Rec'd from (0) (0) (0) (0) (0) (0) (0) 
Offsite) 

Store Store Onsite 

Generating Sites 

ORR PGDP RFETS SNlr-NM SRS UofMO 
ORRRH 

Treat/Package 
ORR RFETS SRS UofMO 

(% Rec'd from 
(0) (0) (0) (0) Offsite) 

Store Store Onsite 

RH= Remote-handled TRUW. 
Note: Percentage of waste a site would receive from offsite is indicated in parentheses. 

Table 8.3-1. TRUW No Action Alternative 
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TRUW Decentralized Alternative-(16 Sites Process to Current WIPP 
Criteria-Interim Storage at 10; Dispose at WIPP) 

T CH Treatment Sites 

• Proposed Disposal Site 

@ CH Treatment & Storage Sites 

~ CH & RH Treatment and/or Storage Sites 

Figure 8.3-2. TRUW Decentralized Alternative 

Generating Sites 

ANL-E ETEC . Hanford j INEL LANL LBL LLNL Mound NTS 
ANL-ERH j HanfordRH j INELRH LANLRH 

Treat(% Rec'd ANL- E ETEC Hanford INEL LANL LBL LLNL Mound NTS 
from Offsite) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

StoraJ?e ANL-E NTS Hanford INEL LANL Hanford LLNL Mound NTS 

Dispose All Sites dispose at WIPP 

Generating Sites 

ORR PGDP RFETS SNL-NM SRS UofMO WVDP 
ORRRH 

Treat(% Rec'd ORR PGDP RFETS SNL-NM SRS UofMO WVDP 
from Offsite) (0) (0) (0) (0) (0) (0) (0) 

Storage ORR ORR RFETS LANL SRS ORR Mound 

Dispose All Sites dispose at WIPP 

RH= Remote-handled TRUW. 
Note: Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 8.3-2. TRUW Decentralized Alternative 
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8.3.3 REGIONALIZED ALTERNATIVES 

The regionalized alternatives consider the consolidation of TRUW for treatment and storage prior to 

disposal at WIPP. Three TRUW regionalized alternatives were analyzed, with treatment (to intermediate 

and to meet LDRs) at six and four sites, and storage at those sites prior to disposal at WIPP. 

Under Regionalized Alternative 1, CH-TRUW would be shipped from the 10 smallest generators to the 

five sites with the largest volumes of TRUW (the Hanford Site, INEL, LANL, ORR, and SRS) . In 

addition, RFETS would continue to treat its own waste but .would not receive waste from offsite. RH

TRUW would be shipped from ANL-E, INEL, and LANL to the Hanford Site or ORR for treatment. At 

all six treatment sites, TRUW would be treated to an intermediate level to reduce gas generation potential 

and shipped from those sites to WIPP for disposal . The six treatment sites proposed under this alternative 

have 95 % of current and anticipated TRUW inventories. Figure 8.3-3 illustrates the sites at which TRUW 

would be treated and stored under Regionalized Alternative 1. Table 8.3- 3 shows the sites from which 

TRUW would be shipped and the six sites at which TRUW would be consolidated and treated . 

Under Regionalized Alternative 2, DOE would use the same waste consolidation configuration as in 

Regionalized Alternative 1, except that TRUW would be treated to meet LDRs levels and then shipped to 

WIPP for disposal. With this alternative, DOE can compare the impacts of intermediate treatment in 

Regionalized Alternative 1 to the impacts of LDRs treatment; the impacts from both Regionalized 

Alternatives I and 2 can be compared to the impacts from meeting current WIPP-W AC in the 

Decentralized Alternative (where 98% of the waste would be processed at the same six sites). Figure 8.3-4 

illustrates the sites at which TRUW would be processed and stored under Regionalized Alternative 2; Table 

8.3-4 shows the sites from TRUW would be shipped and the six sites at which TRUW would be 

consolidated and treated . 

Regionalized Alternative 3 considers the consolidation of waste for treatment at four sites (the Hanford 

Site, INEL, ORR, and SRS) where approximately 80 % of TRUW is already located or is expected to be 

generated. CH-TRUW would be treated at the Hanford Site, INEL, and SRS; RH-TRUW would be treated 

at the Hanford Site and ORR. Under this alternative, TRUW would be treated to meet LDRs and shipped 

to WIPP for disposal. Figure 8.3-5 illustrates the four sites at which TRUW would be treated and stored 

under Regionalized Alternative 3; Table 8.3- 5 shows the sites from which TRUW would be shipped and 

the four sites at which TRUW would be consolidated and treated . 
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Regionalized Alternative 1-(6 Sites Treat to Reduce Gas; 
Dispose at WIPP) 

T CH Treatment Sites 

• Proposed Disposal Sit• 

"v RH Treatment Sites 

V CH & RH Treatment Sites 

TRFETS 

Figure 8.3-3. TRUW Regionalized Alternative 1 

Generating Sites 
; 

Hanford ETEC LANL ANL-ERH 
HanfordRH INEL SNL-NM ORRRH 

LBL NTS 
LLNL 

INELRH 
LANLRH 

Treat(% Rec'd Hanford INEL LANL ORR 
from Offsite) (9) (1.5) ( < 1) (17) 

Dispose All Sites dispose at WIPP 

RH = Remote-handled TRUW. 
Note: Percentage of waste a site would receive from offsite is indicated in parentheses. 

Table 8.3-3. TRUW Regionalized Alternative 1 

RFETS 

RFETS 
(0) 

Chapter 8 

ANL-E 
Mound 
ORR 
PGDP 
SRS 

UofMO 
WVDP 

SRS 
(17) 
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Regionalized Alternative 2-(6 Sites Treat to LDRs; Dispose at WIPP) 

T CH TrHtment Sites 

• Proposed Disposal Site 

'v RH Treatment Sites 

V CH & RH Treatment Situ 

'YRFETS 

Figure 8.3-4. TRUW Regionalized Alternative 2 

Generating Sites 

Hanford ETEC LANL ANL-ERH 
HanfordRH INEL SNL-NM ORRRH 

INELRH NTS 
LANLRH 

I LBL 
LLNL 

Treat ( % Rec'd from Hanford INEL LANL ORR 
Offsite) (9) (1.5) ( < 1) (17) 

Dispose All Sites dispose at WIPP 

RH = Remote-handled TRUW. 
Note: Percentage of waste. a site would receive from offsite is indicated in parentheses . 

Table 8.3-4. TRUW Regionalized Alternative 2 
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Regionalized Alternative 3-(4 Sites Treat to Meet LDRs; Dispose at WIPP) 

T CH Treatment Sites 

• Proposed Dlcpoul Sita 

'V RH Treatment Site 

V CH & RH Treatment Sita 

Figure 8.3-5. TRUW Regionalized Alternative 3 

Generating Sites 

Hanford ETEC ANL- ERH 
HanfordRH INEL ORRRH 
INELRH LANL 
LANLRH NTS 

LBL RFETS 
LLNL SNL- NM 

Treat ( % Rec'd from Hanford INEL ORR 
Offsite) (9) (31) (17) 

Dispose All Sites dispose at WIPP 

RH = Remote-handled TRUW. 
Note: Percentage of wastes a site would receive from offsite is indicated in parentheses. 

Table 8.3-5. TRUW Regionalized Alternative 3 

ANL-E 
Mound 
ORR 

PGDP 
SRS 

UotMO 
WVDP 

SRS 
(17) 
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8.3.4 CENTRALIZED ALTERNATIVE 

Under the Centralized Alternative, DOE would ship all CH-TRUW to WIPP for treatment to meet LDRs 

and for disposal. RH-TRUW would be shipped to the Hanford Site and ORR for treatment to meet LDRs 

and then shipped to WIPP for disposal. Figure 8.3-6 illustrates the Centralized Alternative. Table 8.3-6 

shows the sites from which all TRUW would be shipped and the two sites at which RH-TRUW would be 

consolidated and treated. 

8.3.5 RATIONALE FOR SELECTING TREATMENT SITES 

TRUW treatment configurations were developed to cover the range of reasonable alternatives . Thus, the 

Decentralized Alternative considers treatment of TRUW at all 16 sites where TRUW is currently located, 

and the Centralized Alternative considers treatment of all CH-TRUW at one site and all RH-TRUW (which 

needs special handling) at two sites. For the regionalized alternatives between those ranges, DOE focused 

on the six sites where 95 % of the waste is located or expected to be generated, and on the four sites where 

approximately 80% of the waste is located or expected to be generated. Under these alternatives, DOE 

assumed that the waste from generating or smaller generating sites would be shipped to the closest site for 

treatment. 

In addition, DOE assumed that it would not be practical or reasonable for sites with small volumes of 

TRUW (less than 15 cubic meters) to treat TRUW onsite to either intermediate or to meet LDRs. Thus, 

treatment to either of those levels at those small volume sites (ETEC, LBL, PGDP, SNL-NM, UofMO, 

and WVDP) was considered only for the regionalized and centralized alternatives where their waste would 

be shipped offsite. Onsite activities to meet current WIPP-WAC was considered for all 16 sites, including 

the small volume sites, under the Decentralized Alternative. 

Consolidation of RH-TRUW at one site for treatment was not considered because a large number of cross

country trips would be required, and most RH-TRUW requires extensive treatment (but not necessarily 

to meet LDRs) before it can be shipped. Thus, under the Centralized Alternative, DOE would treat RH

TRUW at the two sites-the Hanford Site and ORR-where approximately 90 % of current and projected 

inventory would be located. 

8-22 



9513387-1536 
Impacts of the Management of Transuranic Waste Chapter 8 

Centralized Alternative-(Treat CH at 1 Site and RH at 2 Sites to 
Meet LDRs; Dispose at WIPP) 

Proposed Disposal and 
a CH Treatment Site 

'v RH Treatment Sites 

Treat(% Rec'd 
from Offsite) 

Dispose 

RH = Remote-handled TR UW. 

Figure 8.3-6. TRUW Centralized Alternative 

Generating Sites 

HanfordRH ANL-ERH ANL-E 
INELRH ORRRH ETEC 
LANLRH Hanford 

INEL 
LANL 
LBL 

LLNL 
Mound 

Hanford ORR 
(10) (17) 

All Sites dispose at WIPP 

Note: Percentage of waste a site would receive from offsite is indicated in parentheses . 

Table 8.3-6. TRUW Centralized Alternative 

NTS 
ORR 

PGDP 
RFETS 

SNL-NM 
SRS 

UotMO 
WVDP 

WIPP 
(100) 
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8.4 Health Risks 

! The most adverse health risks result from alternatives where TRUW is treated to meet LDRs-in J 
Regionalized Alternatives 2 and 3, and the Centralized Alternative. These alternatives require the use :; 
of thermal treatment of organic wastes which results in emissions of radionuclides (Pu-238, Am-241) Ii 
that drive ojfsite cancer risks and increase probability of cancer to the maximally exposed individual 'i 
(MEI) at SRS, l.ANL, and WIPP. Although waste management worker fatalities primarily result from I 
physical trauma, fatalities are lower when TRUW is processed to WIPP-WAC or treated to reduced ,,,i 

gas generation, than to meet WRs. Estimated transponation fatalities are low in all alternatives; rail li1 
transponation fatalities are lower than truck. fl 

w,•.•••❖:❖.:•· -❖_...-,•,: :-.,-.,-.;,'.~•X•'•' ·•· ·•· •.•.· • • ·•,• • • ·•• • • v,;❖• "'•' ._. -.;w • •,•._-._y,.-,•,•-:-: •••❖;,-.•A•N•:•:•• -..❖-.•❖·•:••••••❖•••,.:❖'•'❖:•:❖:•:0:❖'•;,:-:•:•:•:••·••:•:•••'•'❖"•; ·•• ... ·.·•·•••·❖:,;,• :,:~-;_.:-:•:•:•;;:;;:;,·.:,;,:,:-:-:•:•>:•:•:•:•;;:•:•:•:•:•:••·0·c•:•:•:~•:•:•:•:•:•:•.-:•:•;•:•:0:•:•;•:•:•:•:•:❖••:•:•:•:•rf:•:•:•:•••:•:•:•;•:•:•;,;.;,;,;,;,s,:.;,;,;,;.)~ 

Health risk impacts can result from exposure to radiation and chemicals and from physical trauma 

associated with constructing and operating TRUW treatment facilities or transporting waste. Health effects 

resulting from radiation and chemical exposure, whether from sources external or internal to the body, can 

affect either the exposed individual's body (known as a "somatic" effect, i.e. , cancer) or descendants of 

the exposed individual (known as a "genetic" effect). This section discusses the estimated adverse health 

impacts resulting from radiation and chemical exposures as well as the physical hazards for each TRUW 

treatment alternative. Details of the TRUW results are contained in Appendices D, E, and F. Methology 

details are contained in Chapter 5 and in ORNL Technical Reports (ORNL, 1995a; ORNL, 1995b; ORNL, 

1995c; ORNL, 1995d). 

Potential health risks to a number of receptor 

populations and individuals are presented 

including: 

• The offsite population - those individuals 

living within an 50-mile radius of the site, as 

well as along transportation routes; 

• Noninvolved workers population - the workers 

on DOE sites who are not involved directly in 

waste management activities; 
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The following sections present the impacts for 1~ 
the TRUW Alternatives: 

8.4 
8.5 
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8.7 
8.8 
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8.10 
8.11 
8.12 
8.13 
8.14 

Health Risks 
Air Quality Impacts 
Water Resources Impacts 
Ecological Resources Impacts 
Economic Impacts 
Population Impacts 
Environmental Justice Concerns 
Land Use Impacts 
Infrastructure Impacts 
Cultural Resources Impacts 
Costs 

1
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I I 
I 

8.15 Environmental Restoration Analysis il 
8.16 Comparison of Alternatives Summary 11=· . 
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• Waste management workers population (or "waste management workers") - onsite employees working 

in an installation's waste management facilities, including workers involved in the waste management 

process, construction worker who build the waste management facilities, and those operating the trucks 

and trains that transport the waste; 

• Maximally exposed individuals (MEI) for the 

offsite population - hypothetical individual in 

the offsite population who would receive the 

highest total lifetime multimedia dose; and 

• MEI for the noninvolved worker population -

hypothetical individual in the noninvolved 

worker population who would receive the 

highest total lifetime multimedia dose 

The impacts evaluated were: 

• Fatalities from physical hazards 

• Cancer fatalities from radiation exposure 

Maximally Exposed Individual I 
))! 
❖l 

In keeping with standard risk assessment ':~ 
methodology, DOE analyzed the impacts to a ~.1 . .1, 

"maximally exposed individual" (MEI). The MEI ,, 
is the hypothetical person within the receptor ~! 
f:~;:;;:::~ :,,:,~ tohi:::w":,:"::e p~ I 
of maximum concentration of contaminants 24 i~ 
hours a day, 7 days a '1,-\)(!ek, for the I 0-year 
period of treatment operations analyzed in the !~ 

] PEIS. ·· 
7"X :•·,•;:;;:'.';•:·:···,:·:·:,yw:;:w""'Y':.. "c'W['r,"w?w: T"'WW .. ,., ..... ,.,.,, 

• Cancer incidences from radiation or chemical exposure 

• Genetic effects from radiation exposure 

• Noncancer effects from chemical exposure (e.g., headaches, nasal irritation, liver or kidney toxicity, 

neurotoxicity, immunotoxicity; and reproductive and developmental toxicity) 

Interpreting the results of health risk analyses involves consideration of both uncertainties and appropriate 

standards. See Section 5.4.1 and Appendix D for a further discussion of these issues. 

8.4.1 ROUTINE OPERATION IMPACTS 

For operations involving TRUW treatment, health effects were evaluated for the offsite population, the 

onsite worker population not involved in TRUW treatment ("noninvolved workers"), and waste 
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management workers directly involved in TRUW treatment activities . Impacts were quantified using two 

approaches: analysis of population health risk impacts and analysis of individual health risk impacts . 

Population impacts focus on the total number of people in each receptor population who would experience 

adverse health impacts if a particular alternative was implemented. Table 8.4-1 provides the estimated 

number of waste management workers by alternative . These numbers are derived from generic baselines 

which established the number of personnel required to operate treatment facilities needed to manage a given 

amount of source term. 

Individual impacts focus on the probability that the MEI within each receptor population would experience 

an adverse health impact. Because the focus is on the MEI , the risk is presented as a probability (e .g., one

in-one million or lE-06) of that individual experiencing an adverse health impact, rather than a total 

number of impacts for a selected population. 

Offsite 
Site 

Population 

ANL-E 7,939,785 

Hanford 377,645 

INEL 15'.l,061 

LANL 159, 152 

LBL 1,586,829 

LLNL 6,324,234 

NTS 14,266 

ORR 881,652 

PGDP 500,502 

RFETS 2,171,877 

SNL-NM 610,714 

SRS 620,618 

WIPP 99,899 

Table 8.4-1. Offstie Populations and Waste Management 
Treatment Worker Populations 

WM Treatment Worker Population by Alternative 

Regionalized Regionalized Regionalized 
No Action Decentralized 

1 2 3 

136 337 150 150 150 

668 1,398 2,010 3,877 3,877 

132 2,471 3,205 5,469 6,382 

262 1,115 1,537 2,807 748 

0 1 1 1 1 

148 354 186 186 186 

0 204 137 137 137 

41 272 314 682 682 

0 15 8 8 8 

353 664 989 1,852 420 

0 2 1 1 1 

367 790 1,115 1,896 1,896 

- - - - - - - - - -

Centralized 

150 

2,169 

1,691 

748 

1 

186 

137 

682 

8 

420 

1 

416 

6,125 

Waste management worker population estimates represent full-time equivalents (FTEs) over the entire construction and operation periods. 
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Understanding Scientific Notation i~ 
Scientific notation is used in the WM PETS to express numbers that are so large or so small that they r.1 

can be difficult to read or write. Scientific notation is based on the use of positive and negative 
powers (or exponents) of JO. A number written in scientific notation is expressed as the product of I'. 

a number between I and JO times a positive or negative power of 10. Some positive and negative it 
powers of IO include: ! 

Positive Powers of 10 
J(j = IO x I = JO 
1()2 = JOx 10=100 
and so on, therefore, 
](f = 1,000,000 (or 1 million) 
etc. 

Negative Powers of 10 
/0- 1 = I/IO = 0.1 
10-2 = 11100 = 0.01 
and so on, therefore, 
10-6 = 0.000001 (or 1 in 1 million) 
etc. 

~ 
1:1 

II :-:~ 

ii~ ;[ 

A power of 10 is also commonly expressed as "E ", where "E" means "x JO ". For example, 3 x la5 Ji 
can also be written as 3E+05, and 3 x 10-5 is equivalent to 3E-05. Therefore, 3£+05=300,000 and ,. 

:: : 

3E-05 =0. 00003. 
i! 

The health risk data tables in this section use "E" notation with negative exponents. !~ 

Probability is expressed as a number between O and l . The notation JE-06 can be read 0. 0000()3, :,1.1 

-which means that there are three chances in 1,000,000 that the associated results (e.g. , fatal cancer) 

~~n::~::~u~::~.:.:,:.~,:~.:::;:;:~b:~:,,a:~~~:,~:~,.K·r··y;yy·.z.:·.· .. ··:·:. \ ·;;s·,··•·:· ·w,.•,;· ·;:··· ·;.·· ......... 3.::.Q2·yz·:Jt 

DOE analyzed effects of both radionuclides and chemicals on the receptor groups. The pathways of 

exposure analyzed were inhalation, ingestion of plants and animals, direct gamma radiation, and absorption 

of tritium through the skin. 

Worker risks associated with physical hazards were evaluated 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 radionuclides or chemicals (received during the 10-year operation period) were evaluated 

for an entire lifetime (70 years), because health impacts from airborne contaminants or direct radiation 

could occur throughout the lifetime of the exposed individual. 

Table 8.4-2 provides an overview of the health risk endpoints, receptor groups, hazard sources, pathways, 

and exposure periods evaluated for TRUW treatment. 
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Table 8.4-2. TRUW Health Risk Analysis Components 

TRUW Treatment 

Endpoints Receptor Source Pathways 
Exposure Table 

Period Reference 

Number of Trauma WM Workers Physical Physical Hazards 20 years 8.4-3 
Fatalities Hazards 

Number of Cancer Offsite Population Radionuclides Inhalation, Ingestion, 10 years 8.4-3 
Fatalities Direct Radiation 

Noninvolved Inhalation, Direct 
Workers Radiation 
WM Workers Inhalation, Direct 

Radiation 

Number of Cancer Offsite Population Radionuclides Inhalation, Ingestion, 10 years 8.4-4 
Incidences Direct Radiation 

Chemicals Inhalation, Ingestion 

Noninvolved Radionuclides Inhalation, Direct 
Workers Radiation 

Chemicals Inhalation 
WM Workers Radionuclides Inhalation, Direct 

Radiation 

Chemicals Inhalation 

Number of Genetic Offsite Population Radionuclides Inhalation, Ingestion, 10 years 8.4-4 
Effects Direct Radiation 

Noninvolved Inhalation, Direct 
Workers Radiation 
WM Workers Inhalation, Direct 

Radiation 

Probability of Cancer Offsite MEI Radionuclides Inhalation, Ingestion, 10 years 8.4- 5 
Fatality Direct Radiation 8.4-6 

Noninvolved Inhalation, Direct 
Worker MEI Radiation 

Probability of Cancer Offsite MEI Radionuclides Inhalation, Ingestion, 10 years 8.4-7 
Incidence Direct Radiation 

Chemicals Inhalation, Ingestion 
Noninvolved Radionuclides Inhalation, Direct 
Worker MEI Radiation 

Chemicals Inhalation 

Probability of Genetic Offsite MEI Radionuclides Inhalation, Ingestion, 10 years 8.4-7 
Effects Direct Radiation 

Noninvolved Inhalation, Direct 
Worker MEI Radiation 

This human health risk analysis includes evaluation of both the potential numbers of fatal cancers as well 

as the numbers of total cancer incidences induced by exposure to radionuclides and direct radiation. The 
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numbers of nonfatal cancers can be derived from the cancer incidence values by subtracting the estimated 

number of fatal cancer cases. Note that both the total cancer incidence and the nonfatal cancer incidence 

values are overestimated by a factor of about two because the estimates contain a relatively large 

component of skin cancers. The internal exposure pathways evaluated in the WM PEIS (e.g., inhalation 

or ingestion of radionuclides) are not likely to induce large numbers of skin cancer cases. However, the 

International Commission on Radiological Protection (ICRP) dose conversion factor used in the WM PEIS 

to estimate total cancer incidence includes incidences of skin cancer. 

8.4.1.1 Estimated Number of Fatalities 

Table 8.4-3 presents an overview, by alternative, of the total estimated program-wide fatalities associated 

with TRUW treatment. This table presents the estimated number of fatalities to the offsite population, 

noninvolved workers, and waste management workers caused by radiological exposure. In addition, the 

table shows the estimated number of waste management worker deaths resulting from physical hazards 

during facility construction and operation. 

Table 8.4-3. TRUW Treatment: Estimated Number of Fatalities Program-Wide 

Number of 
Sites WM Worker Offsite Noninvolved 

Alternative 
Treatment Population Worker 

CH RH Standard Radiation Radiation 

Treat Treat Physical Radiation Exposure Exposure 
Hazards Exposure 

No Action 
a 

11 5 WIPP-WAC * * * * 
Decentraliz.ed b 16 5 WIPP-WAC 3 1 * * 
Regionaliz.ed 1 5 2 Reduce Gas 3 1 * * 
Regionalized 2 5 2 LDRs 5 1 3 * 
Regionalized 3 3 2 LDRs 4 1 3 * 
Centraliz.ed WIPP 2 LDRs 4 1 { * 

CH = Contact Handled TRUW; RH = Remote Handled TRUW; LDRs = Land Disposal Restrictions; WIPP-WAC = Waste 
Isolation Pilot Plant-Waste Acceptance Criteria. 
* Greater than 0 but less than 0.5 . 
a For No Action Alternative, storage is indefinite, no disposal at WIPP is assumed; for all other alternatives , disposal at WIPP 
~s assumed. 

In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites , then to WIPP. 
c The actual value is 0. 7, but it has been rounded to 1. 
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For each alternative except No Action, there is at least one estimated fatality associated with treatment 

operations. Most of these fatalities occur within the waste management worker population, and result from 

physical hazards involved in construction and operation of TRUW treatment facilities. Only waste 

management workers are exposed to these physical hazards, and therefore, have more estimated fatalities 

than other receptor groups. Overall the estimated number of waste management worker fatalities due to 

physical hazards exceeds the number _of estimated fatalities to the offsite and the noninvolved worker 

populations for all alternatives. In general , risk to waste managememt workers is lower for treatment of 

TRUW to less stringent standards. That is , estimated fatalities are less for processing to meet current waste 

acceptance criteria or to reduce gas generation potential than for treating to meet LDRs. A single latent 

cancer fatality is estimated for the waste management worker population under each alternative except No 

Action. 

The alternatives involving treatment to meet LDRs (Regionalized 2, 3, and Centralized) also produce an 

estimated one to three latent cancer fatalities in the offsite population. These fatalities occur at SRS (under 

Regionalized Alternatives 2 and 3) and at WIPP (under Centralized Alternative), and are driven by 

emissions from the incineration of plutonium-238. Mitigation of these emissions would be accomplished 

using special oxidation or other treatment techniques. 

8.4.1.2 Estimated Number of Cancer Incidences and Genetic Effects 

Table 8.4-4 presents an overview, by alternative, of the total program-wide cancer incidences and genetic 

effects incidences associated with treatment of TRUW. These impacts result from exposures of the offsite, 

noninvolved worker, and waste management worker populations to chemicals and radiation. In addition, 

dose estimates are included for the offsite, noninvolved worker, and waste management worker 

populations. 

Each of the alternatives except No Action have estimates of one or more cancer incidences resulting from 

radiation exposure. The greatest numbers of estimated cancer incidences occur in the offsite population at 

SRS for treatment to meet LDRs of TRUW under Regionalized Alternatives 2 and 3. This reflects thermal 

destruction ofplutonium-238 which, as previously mentioned, would require special mitigation measures. 

There is a reduction in offsite population fatalities for the treatment to meet LDRs of SRS (and program

wide) TRUW at WIPP under the Centralized Alternative. 
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Table 8.4-4. TRUW Treatment: Estimated Number of Cancer Incidences and Genetic Effects 
Program-Wide 

Number of 
Sites Offsite Population Noninvolved Workers WM Workers 

Treatment 
Alternative 

Standard Radiati 
CH RH Radiation Chemical Radiation 

Radiation 
Radiation Chemical Radiation 

Radiation 
Radiation Chemical on 

Dose Dose Treat Treat Dose Cancer Cancer Genetic Cancer Cancer Genetic Cancer Cancer 
(perso Incidence Incidence Effects 

(person-
Incidence Incidence Effects 

(person-
Incidence Incidence 

n-rem) 
rem) rem) 

No Action 
a 

11 5 WIPP-WAC 0 .05 .. .. .. 0.004 .. .. .. 20 .. .. 

Decentralized b 16 5 WIPP-WAC 0 .3 .. .. .. 0 .02 .. .. .. 1,500 2 .. 

Regionalized I 5 2 Reduce Gas 0.4 .. .. .. 0.03 .. .. .. 1,600 2 .. 

Regionalized 2 5 2 LDRs 6,800 II .. I 690 1 .. .. 1,800 2 .. 

Regionalized 3 3 2 LDRs 5,300 9 .. 1 580 1 .. .. 1,900 3 .. 

Centralized WIPP 2 LDRs 1,300 2 .. .. 100 .. .. .. 1,900 3 .. 

CH = Contact Handled TRUW; RH= Remote Handled TRUW; LDRs = Land Disposal Restrictions; WIPP-WAC = Waste Isolation Pilot Plant-Waste Acceptance Criteria . 
• Means values greater than O but less than 0.5. 
a For No Action Alternative, storage is indefinite, no disposal at WIPP is assumed; for all other alternatives, disposal at WIPP is assumed . 
b In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

Radiation 
Genetic 
Effects 

.. 

.. 

.. 

.. 

.. 

.. 

So 
(1:) 

~ ;::s 
~ 

n:, "'...:D 
;:i r...n 
n:.-
::! t>,J 
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LANL. SRS, and WIPP are the only sites that have an estimated incidence of at least one cancer in the 

offsite population as a result of radiation exposure. The treatment to meet LDRs causes this to occur within 

the offsite population at LANL predominantly because of americium-241. At SRS, plutonium-238 is the 

risk driver, and at WIPP (when it treats the SRS and LANL wastes) plutonium-238 (and secondarily, 

americium-241) account for most of the risk. Mitigation of these emissions from thermal treatment of these 

radionuclides would be accomplished by exploring alternative treatment concepts or enhancing off-gas 

treatment systems. 

A single incidence of genetic effects is estimated for the offsite population under Regionalized Alternatives 

2 and 3. Cancer incidences resulting from chemical exposure were not estimated to exceed one for any 

receptor group under any alternative. 

8.4.1.3 Probability of MEI Cancer Fatalities 

Table 8.4-5 summarizes, by alternative, the highest estimated probability at any site of latent fatal cancer 

from radiation exposure. This table presents the risk of cancer fatality to the MEI within the offsite and 

noninvolved worker populations. The numbers in this table are the estimated probabilities that the MEI 

will die of cancer from radiation exposure. 

Table 8.4-5. TRUW Treatment: Greatest Probability of Cancer Fatality at Any TRUW Site 

Number of Sites Offsite MEI Cancer 
Noninvolved Worker 

Alternative Treatment Standard MEI Cancer Fatality 
CH Treat RH Treat Fatality Probability 

Probability 

No Action 
a 

11 5 WIPP-WAC 4E-10 lE-09 

Decentralized b 16 5 WIPP-WAC 6E-09 SE-09 

Regionalized 1 5 2 Reduce Gas 7E-09 8E-09 

Regionalized 2 5 2 LDRs 7E-05 2E-04 

Regionalized 3 3 2 LDRs 2E-05 2E-04 

Centralized WIPP 2 LDRs 2E-04 2E-04 

CH = Contact Handled TRUW; RH = Remote Handled TRUW; LDRs = Land Disposal Restrictions; WIPP-WAC = Waste 
Isolation Pilot Plant-Waste Acceptance Criteria. 
a Por No Action Alternative, storage is indefmite, no disposal at WIPP is assumed; for all other alternatives, disposal at WIPP 
ts assumed. 

In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

8-32 



9513387 .. I SLl I 
Impacts of the Management of Transuranic Waste Chapter 8 

The probability of a cancer fatality to the MEI was calculated for each site and the highest values under 

each alternative are presented in Table 8.4-5. The MEI risk is not a combined total of risks across all of 

the sites in an alternative. 

This table indicates that the TRUW alternatives with treatment to meet LDRs have the highest cancer 

fatality probabilities for the MEI of the offsite and noninvolved worker populations. The probabilities for 

the other alternatives which process to WIPP-W AC or treat to reduce the potential of gas generation at 

WIPP are less by four orders of magnitude or more. 

For treatment to meet LDRs, the greatest offsite MEI cancer fatality probability occurs under the 

Centralized Alternative, reflecting the results of consolidating all treatment to meet LDRs for CH TRUW 

at one site (WIPP).Table 8.4-6 presents the probability of a fatal cancer from radiological exposure for 

the offsite MEI for all sites by treatment alternative. The data in Table 8.4- 6 are graphically presented in 

Figure 8.4-1. Essentially, all sites that conduct treatment to meet LDRs have relatively higher cancer 

fatality probabilities than those that do not treat to meet LDRs. Americium-241 drives this result at INEL, 

RFETS, and LANL;RH curium-244 at ORR; plutonium-238 at SRS; and primarily plutonium-238 (with 

noticeable contributions from americium) at WIPP. 

8.4.1.4 Probability of MEI Cancer Incidence and Genetic Effects 

Table 8.4-7 summarizes, by alternative, the highest estimated probability at any site of cancer incidence 

and genetic effects resulting from chemical and radiation exposure. This table presents these estimated risks 

for the MEI within the offsite and noninvolved worker populations. 

Each of the TRUW alternatives involving treatment to meet LDRs has estimated probabilities of cancer 

incidence and genetic effects relatively greater than alternatives that do not involve treatment to meet 

LDRs. This includes the MEI of both the offsite and noninvolved worker populations. 

All seven sites conducting treatment to meet LDRs (the Hanford Site, INEL, LANL, ORR, RFETS, SRS, 

WIPP) have relatively higher estimated cancer incidence or genetic effects probabilities than sites not 

treating to meet LDRs. ·chemical cancer incidence probabilities were lower than radiation cancer incidence 

probabilities and were similar among the alternatives. 
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Table 8.4-6. TRUW Treatment: Of/site MEI Cancer Fatality Probabilities 

Number of 
Sites Treatment 

Alternative 
Standard 

ANL-E Hanford INEL LANL LLNL NTS ORR PGDP RFETS SNL-NM 
CH RH 

Treat Treat 

No Action 
a 

11 5 WIPP-WAC 3E-l2 2E-1 l 8E-13 4E-10 2E-11 - - 2E-12 - - 4E-l 1 - -

Decentralized b 16 5 WIPP-WAC IE-11 lE-10 IE-10 6E-09 6E-11 3E-14 2E-l l 4E-13 IE-10 lE-13 

Regionalized I 5 2 Reduce Gas lE-11 lE-10 2E-10 7E-09 6E-l l 4E-14 3E-11 6E-13 2E-10 lE-13 

Regionalized 2 5 2 LDRs lE-11 2E-07 9E-07 7E-05 6E-l l 4E-14 lE-06 6E-13 lE-06 lE-13 

Regionalized 3 3 2 LDRs lE-11 2E-07 5E-06 7E-09 6E-l l 4E-14 lE-06 6E-13 2E-10 lE-13 

Centralized WIPP 2 LDRs IE-11 lE-07 2E-10 7E-09 6E-l l 4E-14 lE-06 6E-13 2E-10 lE-13 

CH = Contact Handled TRUW; RH = Remote Handled TRUW; LDRs = Land Disposal Restrictions; WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria . 
Analysis was not conducted for Offsite MEI Cancer Fatality Probabilities at WVDP. 

: For No Action Alternative, storage is indefinite, no disposal at WIPP is assumed; for all other alternatives , disposal at WIPP is assumed. 
In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Figure 8.4-1. Probability of Cancer Fatality to Of/site MEI-TRUW 



Table 8.4-7. TRUW Treatment: Estimated Greatest Probability of Cancer Incidence 
and Genetic Effects at Any TRUW Site 

Number of 
Sites Offsite MEI Noninvolved Worker MEI 

Alternative 
Treatment 

CH RH Standard Radiation Radiation Chemical Radiation Radiation Radiation Chemical 
Treat Treat Dose Cancer Cancer Genetic Dose Cancer Cancer 

(rem) Incidence Incidence Effects (rem) Incidence Incidence 

No Action 
a 

11 5 WIPP-WAC * 2E-09 7E-13 9E-11 * 5E-09 - 3E-12 

Decentralized b 16 5 WIPP-WAC * 2E-08 lE-11 lE-09 * 2E-08 6E-1 

Regionalized 1 5 2 Reduce Gas * 2E-08 lE-11 lE-09 * 3E-08 7E-11 

Regionalized 2 5 2 LDRs 0.137 2E-04 lE-11 lE-05 0.488 8E-04 5E-11 

Regionalized 3 3 2 LDRs 0.051 9E-05 lE-11 5E-06 0.488 8E-04 5E-11 

Centralized WIPP 2 LDRs 0.322 5E-04 lE-11 3E-05 0.385 7E-04 5E-11 

CH= Contact Handled TRUW; RH= Remote Handled TRUW; LDRs = Land Disposal Restrictions; WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria . 
+ Greater than 0 but less than 0.0005 rem. 
: For No Action Alternative, storage is indefinite, no disposal at WIPP is assumed; for all other alternatives, disposal at WIPP is assumed . 

In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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8.4.1.5 MEI Noncancer Risks 

The "Hazard Index" is an EPA standard indicator of potential noncancer toxicity caused by exposure to 

hazardous chemicals. It is derived by comparing the estimated exposure concentrations of noncarcinogenic 

chemicals to concentrations presumed to be protective of human health over an entire lifetime, assuming 

continuous low-level exposure. If the Hazard Index exceeds one, the estimated exposure concentrations 

exceed the concentrations presumed to be without adverse health effects. In the WM PEIS, the Hazard 

Index was estimated for the offsite and noninvolved worker. 

For waste management workers, an "Exposure Index" rather than a Hazard Index was estimated. The 

Exposure Index is derived by comparing the estimated exposure concentrations to appropriate occupational 

exposure limits. The Exposure Index was considered to be a better measure for waste management workers 

because the Hazard Index uses standards designed to protect the health of the general population, including 

sensitive subgroups, such as children. Workers are generally assumed to be healthier than the general 

population, and worker populations do not contain sensitive subgroups. Therefore, the concentrations of 

noncarcinogenic chemicals presumed to be protective of human health are different for these two groups 

of receptors. If the Exposure Index exceeds one, the estimated concentrations exceed the concentrations 

presumed to be without adverse health effects. 

None of the Hazard or Exposure Indices estimated for the alternatives or evaluated in TRUW treatment 

exceed one; therefore, no noncancer risks of concern are expected. 

8.4.2 TRANSPORTATION-RELATED IMPACTS 

Transporting TRUW for treatment and disposal at WIPP may affect the health of the truck or rail crew and 

the public along the transportation route. These impacts are the result of radiation-induced latent cancers 

from normal operations, accidents where the waste containers are assumed to be opened, chemical 

exposure during accidents, and exposure to vehicle exhaust and physical injury after vehicle accidents. For 

all alternatives except No Action, shipments were assumed to occur uniformly over a 10-year period, 

assuming a 10-year period to build treatment and storage facilities . There is no transportation in the No 

Action Alternative. 
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The methods used to estimate transportation risks are described in Appendix E. Tables 8.4- 8 and 8.4- 9 

present the total number of estimated fatalities associated with truck transportation and rail transportation 

of TRUW, respectively. Table 8.4- 8 shows one additional fatality estimated for crew exposure in the 

Decentralized Alternative when utilizing truck transport, versus the other alternatives . Otherwise, the 

estimated number of latent cancer and traffic accident fatalities are approximately the same for all 

alternatives. Risks from rail transportation are estimated to be less than risks estimated for truck 

transportation (Table 8.4-9). 

Table 8.4-8. Estimated Fatalities for TRUW Truck Transportation From 
Vehicular Accidents and Exposure to Radiation and Fuel Emissions 

Number of Estimated Number of Estimated Number of 
Sites Radiological Fatalitiesa Nonradiological Fatalities 

Alternative 
Treatment 

CH RH Standard Normal Normal Injury From 

Treat Treat 
Operations Operations Fuel Emissions Traffic 
Population Crew Accidents 

No Action b 
11 5 WIPP-WAC 0 0 0 0 

Decentralized c 16 5 WIPP-WAC 2 2 * 3 

Regionalized 1 5 2 Reduce Gas 2 1 * 3 

Regionalized 2 5 2 LDRs 2 1 * 2 

Regionalized 3 3 2 LDRs 2 1 * 3 

Centralized WIPP 2 LDRs 2 1 * 3 

CH = Contact Handled TRUW; RH = Remote Handled TRUW; LDRs = Land Disposal Restrictions; WIPP-WAC = Waste Isolation Pilot Plant 
Waste Acceptance Criteria . 
"' Greater than O but less than 0 .5 . 
: Fatalities are from radiation-induced cancer. 
c For No Action Alternative, storage is indefinite, no disposal at WIPP is assumed; fo r all other alternatives, disposal at WIPP is assumed . 

In Decentralized Alternative, TRUW is processed at all 16 sites , then transferred to interim storage at IO sites, then to WIPP. 
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Table 8.4-9. Estimated Fatalities for TRUW Rail Transportation 
From Rail Accidents and Exposure to Radiation and Fuel Emissions 

Number of Estimated Number of Estimated Number of 
Sites Radiological Fatalities a Nonradiological Fatalities 

Alternative 
Treatment 

RH RH Standard Normal Normal Injury From 

Treat Treat 
Operations Operations Fuel Emissions Traffic 
Population Crew Accidents 

No Action 
b 

11 5 WIPP-WAC 0 0 0 0 

Decentralized c 16 5 WIPP-WAC l * * * 
Regionalized 1 5 2 Reduce Gas 1 * * * 
Regionalized 2 5 2 LDRs * * * * 
Regionalized 3 3 2 LDRs 1 * * * 
Centralized WIPP 2 LDRs 1 * * * 

CH= Contact Handled TRUW; RH= Remote Handled TRUW; LDRs = Land Disposal Restrictions; WIPP-WAC = Waste Isolation Pilot Plant 
-Waste Acceptance Criteria . 
• Greater than O but less than 0 .5 . 
: Fatalities are from radiation-induced cancer. 

For No Action Alternative, storage is indefinite, no di sposal at WIPP is assumed; for all other alternatives, disposal at WIPP is assumed. 
c In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 

The health impacts associated with exposure to the hazardous chemical components of TRUW that are 

released during accidents are presented in Appendix E. No incidences of cancer or noncancer health effects 

associated with transportation were estimated for any alternative. 

8.4.3 F ACil,ITY ACCIDENT IMPACTS 

Storage Facility Accidents 

Accidents and source terms for current storage were not analyzed because the results will not help to 

discriminate among alternatives . This results from the underlying assumption used in the WM PEIS 

analyses that all sites will accumulate or at least not reduce these inventories for roughly 10 years at which 

time complex-wide treatment will begin. Thus all sites will achieve their maximum inventories (leading 

to maximim potential releases during a storage facility accident), independent of alternative . However, 

recent DOE safety analysis reports (SARs) and NEPA information provide guidance on the potential risk 

impacts applicable to LLMW and TRUW storage facility accidents . 
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These current SARs and DOE site EIS's can be used as valid indicators to predict consequences for a range 

of selected waste storage accidents of varying frequency. A brief summary of some of the key accidents 

and assumptions used by the sites in preparing the analyses, and the related release or health effects-related 

results are shown in Appendix F. Examples of existing safety documentation results applicable to TRUW 

storage facility accidents include a range of accidents ranging from severe breaches of single drums to 

severe fires in centralized facilities from both man-made and external (natural phenomena) sources. 

The most relevant recent analyses dealing with postulated accidents for TRUW waste storage facilities were 

reviewed. Numerous accident scenarios were analyzed (e.g. , fire, earthquakes, explosions, etc.) . Predicted 

radiological doses to the MEI ranged from about 10 mrems to about 3 rems per accident. When multiplied 

by the risk conversion factor of 0.0005 per person-rem (ICRP, 1990), the resultant estimated incremental 

cancer fatality risk to the MEI would range from about 5E-06 to 2E-03. The accident frequencies in the 

documents reviewed ranged from greater than 0.01 per year for the lower consequence accidents to less 

than IE-06 per year for the high consequence accidents. Given these frequencies, the actual incremental 

cancer risk to the MEI would be predicted to be less than lE-07 per year. A more detailed discussion of 

these accidents can be found in Appendix F . Although, there is considerable variation in the assumptions 

used by the various DOE sites in these recent studies to develop accident scenarios and predicted impacts, 

these studies suggest that the public risk from TRUW storage should be low. 

Treatment Facility Accidents 

Although there are many processes used for treating TRUW to date, thermal treatment technologies have 

been most effective in treating it. Since significant incineration data are available, public interest is 

heightened, and results achieved through incineration are representative and bounding of other thermal 

treatment processes, this risk analysis focused on incineration. Like other TRUW treatment processes, 

incineration operations/accidents can result in airborne releases of radionuclides. Potential treatment facility 

accidents identified for all TRUW alternatives include: (1) incineration facility fires or explosions initiated 

from internal causes; (2) an earthquake or tornado that causes damage and possible fires in the facility ; and 

(3) the crash of a large or small aircraft into the facility resulting in fire and possible explosion. All these 

accidents can involve release of the radioactive contents of the kiln, the stored ash byproduct of the 

incineration process, or the trapped contents of the filtration systems in the facility. The accident with the 

highest potential consequence at each site was evaluated. 
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As stated in the preceding section on storage facility accidents, recent information has become available 

which has superceded some of the studies and calculations cited above . This new information (site EISs, 

SARs, etc.) is currently being reviewed to ensure the WM PEIS accident analysis will reflect the most 

accurate results possible. These analyses will be published in the final WM PEIS. 
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8.5 Air Quality Impacts 

The management of TRUW would not affect the air quality at most sites. No criteria air pollutant I 
emissions would exceed standards at any site. Emissions of radionuclides were estimated to be below ~ 

the applicable standards at all sites, except for LANL and WIPP when these sites treat to meet l,~=i,il 

LDRs. The exceedances at these sites may require additional control measures to reduce the 
emissions to acceptable levels. Emissions of other hazardous air pollutants were estimated to be l!\l 

belo:t:ap::::::::::::: ~--,.~-J 
As illustrated in Table 8.5-1, DOE evaluated air quality impacts at each proposed TRUW treatment site 

based on estimated increases in emissions of the six criteria air pollutants, hazardous air pollutants (which 

include radionuclides), and toxic air pollutants. Pollutant emission estimates were made for TRUW facility 

construction activities and for operation and maintenance activities. 

Table 8.5-1. Air Quality Impacts Evaluated for TRUW Alternatives 

Period of Activities for Which Impacts were Impacts 
Location of 

Impacts Assessed Impacts 
Analysis Assessed Measure 

Assessment 

Criteria Air Pollutant Construction Estimated for construction equipment and Percent of Table 8.5-2 
Emissions worker vehicles standard 

Operations Estimated for incinerators , for fuel use by Percent of Table 8.5-3 
all other TRUW facilities, for worker standard 
vehicles, and for waste shipment vehicles 

Radionuclide Operations For all TRUW treatment facilities Percent of Table 8.5-4 
Emissions standard 

Hazardous and Toxic Operations For all TRUW treatment facilities Percent of Text 
Air Pollutant standard discussion 
Emissions only 

The Clean Air Act (42 USC 7401 et seq.) regulates emissions of air pollutants. In those areas where air 

pollution standards are not met (known as "nonattainment areas"), activities that introduce new emissions 

from both "stationary" (e.g., treatment and storage facilities) and "mobile" (e.g., vehicles and construction 

equipment) sources are regulated under the "General Conformity Rule (GCR)." In this rule, EPA has 

established limits for each criteria air pollutant for nonattainment areas. An entity which seeks to engage 
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in an activity that will result in emissions that equals or exceeds those limits in a nonattainment area must 

first obtain a permit. 

In "attainment areas" (where air pollution standards are met), only new emissions from stationary sources 

are regulated. In these areas, regulations for the Prevention of Significant Deterioration (PSD) of ambient 

air quality apply . Allowable emission increases are known as PSD increments. However, a permit is 

required for a new stationary source if it equals or exceeds the allowable increase. Permits are not required 

for criteria pollutant emissions from mobile sources. 

8.5.1 CRITERIA AIR POLLUTANT 

EMISSIONS FROM CONSTRUCTION 

Criteria air pollutants can be emitted from 

construction equipment and from vehicles that 

workers use to drive to the construction site

" mobile sources" . 

For purposes of analysis, DOE identified sites in 

nonattainment areas where construction activities 

under all the TRUW alternatives would result in 

emissions that would equal or exceed IO% of the 

allowable limit of a particular criteria air pollutant. 

Table 8.5- 2 lists those sites. DOE chose the 10% 

Major Types of Air Pollutants ;I'.: 

• ~~'!" ::i;,1;•1::n:,· c~i:t m;;:::: ! 
dioxide (NO) , lead (Pb), ozone (03), and 
particulate matter less than or equal to JO 
micrometers in diameter (PMu) 

• Hazardous Air Pollutants: 189 hazardous ~;=: ~:l~'!;:i::~~~le:}~:~ r 
• Toxic Air Pollutants: Other toxic ===· 

compounds regulated by EPA and state or llll 

m~=~--~-:-~.~~:.:n.~~-·-···,.w.•,•······· -., ......... ,, ........... -,.. ............. .. .. ··· : ·. •···~' 

threshold to highlight those sites where criteria air pollutant emissions could result in adverse air quality 

impacts. 

As indicated in Table 8.5- 2, 3 of the 13 major TRUW sites are located in nonattainment areas and, as a 

result of TRUW construction activities, would have emissions that exceed 10 % of the allowable limit for 

a particular criteria air pollutant. All three sites would exceed the IO % threshold in the Decentralized and 

Regionalized 2 Alternatives. However, DOE estimates that emissions from construction activities would 

not exceed the allowable levels at any site under any alternative. 
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Table 8.5-2. TRUW Sites Equaling or Exceeding 10 Percent of Standard for Criteria 
Air Pollutants During Construction4 

Number of 
Sites Treatment ANL-E LLNL RFETS 

Alternative Standardb CH RH 
Treat Treat N02 voe co N02 co N02 

No Action 
C 

11 5 WIPP-WAC 

Decentralized d 16 5 WIPP-WAC 49(23/26) 17(2/15) 13(2/11) 19(3/16) 11(8/3) 

Regionalized 1 5 2 Reduce Gas 40(16/24) 16(2/14) 20(3/17) 11(8/3) 

Regionalized 2 5 2 LDRs 34(25/9) 20(2/18) 10(6/4) 29(4/25) 15(10/5) 

Regionalized 3 3 2 LDRs 34(25/9) 20(2/18) 10(6/4) 

Centralized WIPP 2 LDRs 34(25/9) 20(2/18) 10(6/4) 

Notes: CH= Contact-Handled TRUW; RH= Remote-Handled TRUW 
Pollutants: NO2 = Nitrogen dioxide; VOC = Volatile organic compounds; CO = Carbon monoxide. 
: Sites which exceed 10% of the limit specified by the GCR; total % of limit(% equipment/ % worker vehicles) . 

Treatment standards include WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria; Reduce Gas = Intermediate TRUW treatment 
to reduce volatile gas generation; LDRs = Land Disposal Restrictions criteria. 
~ For the No Action Alternative, storage is indefinite; no disposal at WIPP is assumed . For all other alternatives, disposal at WIPP is assumed . 

In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then to WIPP for disposal. 

8.5.2 CRITERIA AIR POLLUTANT EMISSIONS FROM OPERATION AND MAINTENANCE 

Criteria air pollutants are also emitted during operation and maintenance (O&M) of TRUW facilities 

(stationary source:;) and by vehicles that are driven by workers to the facility or used to transport waste 

(mobile sources). DOE evaluated air quality impacts for these pollutants at each site by comparing 

estimated increases in tons per year to the allowable emission limits (General Conformity Rules in 

nonattainment areas or PSD increments in attainment areas). 

As shown in Table 8.5-3, three of the 13 major TRUW sites would exceed 10 % of applicable air pollutant 

emission standards. Of these, one site is located in a nonattainment area, and two sites are in attainment 

areas. A maximum of two sites would have pollutant standards that exceed 10 % of the levels under any 

alternative. No site is estimated to exceed applicable standards, and therefore, no site would need to obtain 

a Clean Air Act permit. 
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Table 8.5-3. Percent of Sites' Allowable Air Emissions Discharged During Operations
TRUW Sites Equaling or Exceeding 10 Percent of Standanl a 

Number of 
Criteria Pollutants 

Sites 

Alternative 
Treatment Operation and Maintenanceb 

CH RH Standard b 

Treat Treat INEL RFETS WIPP 

PM1oc cod sole PM1oc 

No Action 
e 

II 5 WIPP-WAC 

Decentralized r 16 5 WIPP-WAC 17(0/17) 

Regionalized I 5 2 Reduce Gas 20(0/20) 

Regionalized 2 5 2 LDRs 10 24(0/24) 

Regionalized 3 3 2 LDRs 17 

Centralized WIPP 2 LDRs 12 25 

Notes: CH= Contact-handled TRUW; RH - Remote-handled TRUW. 
Pollutants: CO = carbon monoxide; NO2 = nitrogen dioxide; SO2 = sulfur dioxide; PM10 = particulate matter less than or equal to 10 
micrometers in diameter . 

: Sites equaling or exceeding 10% of the PSD increment or the standard specified by the General Conformity Rule, as indicated. 
Treatment standards include WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria; Reduce Gas = Intermediate TRUW treatment 

to reduce volatile gas generation; LDRs = Land Disposal Retrictions criteria. 
: Attainment area for this pollutant; PSD regulations are applied; total % represents stationary-source emissions only. 

Nonattainment area for this pollutant; General Conformity regulations are applied; total % (% stationary-source/ % mobile-source). 
; For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives , disposal at WIPP is assumed. 

In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then to WIPP for 
disposal. 

Estimated concentrations resulting from criteria air pollutant emissions from facilities were also compared 

to the National Ambient Air Quality Standards (NAAQS) (40 CFR 50). No site was estimated to equal or 

exceed 10 % of the standards. 

The most stringent PSD requirements are for Class I areas. Class I areas are regions of special concern 

because of the proximity of a national park, monument, seashore, wildlife refuge, or wilderness area. A 

proposed action may affect air quality in a PSD Class I area if it will emit more than the allowable PSD 

increment of a criteria air pollutant and will be located within 100 km (62 miles) of a PSD Class I area. 

Eight sites proposed for TRUW activities under the alternatives are located within 100 km of a PSD area: 

INEL, LANL, LLNL, NTS, ORR, RFETS, SNL-NM, and WIPP. None of these would have sufficient 

quantities of emissions that may affect a PSD Class I area. 
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8.5.3 HAZARDOUS AND TOXIC AIR POLLUTANT EMISSIONS 

Thermal treatment of TRUW will result in emission of small quantities of hazardous (including 

radionuclides) and toxic air pollutants. Nonradiological hazardous air pollutants and toxic air pollutants 

were evaluated by comparing estimated ambient concentrations to EPA and State guidelines for each site. 

Radionuclides were evaluated by comparing the annual MEI radiation dose to the National Emissions 

Standards for Hazardous Air Pollutants (NESHAP)-10 millirems per year (mrem/yr) (40 CFR 61). 

As shown in Table 8.5- 4, doses from airborne radionuclides were estimated not to equal or exceed 10 % 

of the dose standard at any site, except for INEL, LANL, SRS, and WIPP. The dose standard was 

exceeded at LANL and WIPP. These results are due to the assumed thermal treatment of waste containing 

americum-241 at INEL and LANL, plutonium-238 at SRS, and both plutonium-238 and americum-241 at 

WIPP. The treatment of TRUW with these radionuclides would require additional control measures to 

reduce emissions to acceptable levels. Nonradiological hazardous or toxic air pollutant concentrations at 

the treatment sites were not estimated to equal or exceed 10 % of the applicable guidelines or standards. 

Table 8.5-4. TRUW Sites Equaling or Exceeding 10 Percent of Standard for Radionuclides 
During Operation 

Number of 
Radionuclides 

Sites Treatment 
Alternative 

CH RH Standard8 

Treat Treat 
INEL LANL SRS WIPP 

No Action 
b 

11 5 WIPP-WAC 

Decentralized c 16 5 WIPP-WAC 

Regionalized 1 5 2 Reduce Gas 

Regionalized 2 5 2 LDRs 134 48 

Regionalized 3 3 2 LDRs 10 48 

Centralized WIPP 2 LDRs 319 

Notes: CH= Contact-Handled TRUW; RH= Remote-Handled TRUW. 
8

Treatment standards include WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria ; Reduce Gas = Intermediate TRUW treatment 
to reduce volatile gas generation; and LDRs = Land Disposal Restrictions criteria . 
c For the No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives , disposal at WIPP is assumed . 

In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then to WIPP fo r 
disposal. 
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8.6 Water Resources Impacts 

Major impacts to water resources at the sites are unlikely for treatment of TRUW under any of the 
alternatives. 

As illustrated in Table 8.6-1, DOE analyzed the impacts on water resources of treatment activities. DOE 

evaluated the effects on water availability from building and operating treatment facilities. 

Table 8.6-1. Water Resource Impacts Evaluated for TRUW Alternatives 

Impacts Period of Activities for Which Impacts 
Location of 

Impacts Measure Impacts 
Assessed Analysis are Assessed Assessment 

Water Construction Estimated for water used: Percent increase in current Table 8.6-2 
Availability • by personnel water use 

• for concrete Percent decrease in stream Text discussion 
• for dust suppression flow only 

Operations Estimated for water used: Percent increase in current Table 8.6-2 
• by personnel water use 
• by treatment processes Percent decrease in stream Text discussion 

flow only 

Estimated for effluent discharged Percent increase in stream Text discussion 
from sanitary and process flow only 
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: 

• Impacts on surface water caused by floodplain encroachment 

• 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 discharges 
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• Impacts on existing areas of groundwater contamination from groundwater withdrawal 

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

accidents. 

8.6.1 WATER AVAILABILITY 

Impacts on surface water and groundwater availability were assessed by comparing current water use rates 

from municipal, surface water, or groundwater sources to projected requirements for construction or 

operation of TRUW facilities. In addition, impacts on surface water were further assessed by examining 

the effect of potential withdrawals from and discharges to the major offsite stream at a given site. 

Table 8.6-2 identifies sites where projected water usage under any alternative would increase by more than 

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

impacts. 

Table 8.6-2. TRUW Sites Predicted to Exceed 1 Percent of Current Water Use 
for Construction or Operations0 

Number of 
Sites Treatment 

Alternative 
Standardb INEL LLNL RFETS SRS 

CH RH 
Treat Treat 

No Action 
C 

11 5 WIPP-WAC 

Decentralized d 16 5 WIPP-WAC 1.2 2.8 2.1 

Regionalized 1 5 2 Reduce Gas 1.2 2.8 2.2 1.2 

Regionalized 2 5 2 LDRs 1.3 2.8 3.0 1.4 

Regionalized 3 3 2 LDRs 1.4 2.8 1.4 

Centralized WIPP 2 LDRs 2.8 

WIPP 

290 

i'otes: CH= Contact-Handled TRUW; RH= Remote-Handled . 
Blank cells are less than or equal to I %. Water sources are as follows: groundwater for INEL, LLNL, SRS; municipal water supply for RFETS 

and WIPP. 
b Treatment standards include WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria; Reduce Gas = Intermediate TRUW treatment 
to reduce volatile gas generation; and LDRs = Land Disposal Restrictions criteria. 
~ For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives, disposal at WIPP is assumed . 

In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then to WIPP for disposal. 
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Five of the 13 major sites are predicted to exceed the I% threshold. Most exceedences shown are due 

largely to water used during the 2-3 year period for construction of treatment facilities . Although projected 

water requirements exceed current water use by more than I% at INEL, LLNL, RFETS and SRS, these 

sites are not likely to experience adverse impacts because of sufficient capacities and the relatively small 

amount of additioµal water needed (DOE, 1995a). 

Adverse impacts could be experienced at WIPP. Water use at WIPP would exceed I% of current use only 

for the Centralized Alternative. As shown in the Volume II tables, additional water use for the Centralized 

Alternative would be approximately 290 % of current use of 15,000 gallons per day during the 2 to 3-year 

construction period and I 10% of current use during operations. This appears high, but WIPP was designed 

to allow for increased water demand when TRUW is finally managed at the facility. Water use under the 

Centralized Alternative would require an additional 8 % of the 540,000 gallons per day capacity of the 

water supply distribution system during construction and 3 % during operations. WIPP does not withdraw 

water from any onsite surface water or groundwater body. Instead, water is supplied by municipal water 

via a pipeline from the city of Carlsbad, New Mexico. Because water for WIPP is supplied by an offsite 

municipal system, onsite water resources would not be affected. Impacts on the source of the municipal 

supply are not within the scope of this PEIS. 

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

(the Hanford Site, ORR, PGDP, 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 (ANL-E, ORR, PGDP, RFETS, SRS, and WVDP), effluent 

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 that would not affect surface water levels . 

8.6.2 WATER QUALITY 

Impacts to groundwater quality from disposal of TRUW were not evaluated because disposal of TRUW 

is not within the scope of the WM PEIS . 
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8. 7 Ecological Resources Impacts 

Loss of limited acreages of habitat at some TRUW sites in construction site clearing should not ~,,_;,_:,_: 
affect populations of nonsensitive plant and animal species because these species habitats are well '.. 
established regionally. DOE should be able to locate new TRUW facilities to avoid impacts tod 1.i.;_ 

nearby wetlands and other sensitive habitats, because construction site acreages are small compare ,. 
to the total acreage at each site suitable for waste operations. A screening level risk assessment of II 
TRUW facility airborne emissions indicated that terrestrial wildlife species are not likely to be ,, 
affected. Transportation accidents leading to spills of TRUW into aquatic environments are not I 
expected to have serious short or long term consequences under any alternative. 1; 

:.....:,.:w.M.«,-:...,,.;;_.;.-::~..:,.~ .;:,:,,..;:~,:;,_.;~..:.«,-:...,;..~ ;..-.i:., • ...,;;,:~-.~-.-.;;.;.., ·~:,. .. ,.:w•««!'> ........ s,...,.!X:.i.k:~••.hi:!;;..;::.,:.:..-.!>-.,,~ .. -..">1 ... ,.wM.l. .. :.-;.:~••.e.••...:r.••❖ .. ••NN",._.;....: ""'' " .w:w. :,::w,......;v~.-.. • ·• • ......:m~: ~.-.-~ ~•-.-~~m•:~.-j~i • .-::.::w.•••·•" 

As illustrated by Table 8. 7-1, DOE analyzed the effects of construction site clearing to b_uild TRUW 

treatment and storage facilities , and the operation of treatment facilities on ecological resources at 

representative sites. Accidental releases during intersite transportation of TRUW that could affect aquatic 

resources offsite were also evaluated. 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential impacts to sensitive species or habitats 

at particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. Should a later site-wide or project-level NEPA document indicate that a site is not suitable for 

a waste management facility because of adverse impacts to sensitive species or habitats that cannot be 

avoided or mitigated, then DOE will reconsider its decision to locate a waste management facility at that 

site and may determine that a supplement to the WM PEIS is necessary . 

8.7.1 GENERAL IMPACTS OF SITE CLEARING 

None of the TRUW alternatives would require extensive site clearing for construction of TRUW facilities. 

No more than 28 acres would be disturbed at any site for any alternative. These acreage requirements are 

small compared to the regional extent of habitat for nonsensitive species on or near the sites. Although site 

clearing would destroy individual plants and would kill or displace individual animals (particularly small 

mammals and song birds with limited home ranges), no effects to populations of these species are expected 

from proposed TRUW actions because nonsensitive species habitats are well established regionally . 
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Table 8.7-1. Ecological Resources Impacts Evaluated/or TRUW Alternatives 

Ecological Impact Affected Ecological 
Analysis Method 

Presentation 
Analyzed Resource of Results 

Non-sensitive Terrestrial plants and Comparison of habitat loss at TRUW Text discussion 
Habitat Effects animals construction sites to general habitat range 

Terrestrial Species Terrestrial animal Comparison of estimated radiation dose of Text discussion 
Exposures species representative species with toxicity standard 

Sensitive Nearby wetlands and Likelihood of impacts to nearby sensitive Text discussion 
Habitat Effects other sensitive habitats habitats by comparing construction acreage 

to available acreage of nonsensitive habitats 

Sensitive Species Federally- and State- Numbers of Federally- and State-listed Table 8.7-2 
Concerns listed endangered and species displayed by site/alternative 

threatened species 

Effects of Aquatic Species in Results of scenario-based modeling analysis Text discussion 
Transportation Streams crossing of accidental spill effects on fish in various 
Accidents transportation corridors size streams 

8.7.2 SITE CLEARING EFFECTS ON SENSITIVE HABITATS 

WIPP has no sensitive habitats on or adjacent to the site; the other TRUW sites do contain sensitive 

habitats. The degree to which the habitats may be affected by noise or vibration disturbance, human 

presence, vehicle or equipment emissions, runoff, or encroachment by nearby TRUW construction 

activities at any site depends on DOE's ability to avoid siting near these habitats. A measure of this ability 

is the percentage of available land required for facility construction under the alternative. Available acreage 

was estimated from site development plans, either using land designated for waste operations or subtracting 

the acreage of existing structures and sensitive habitats, such as wetlands and wildlife management areas, 

from the total site acreage. The analysis showed that the percent of available acreage required for the 

TRUW facilities ranged from 0.003 % at SRS under the Centralized Alternative to 0.17 % at the Hanford 

Site under Regionalized Alternative 2. Considering these small fractions of available land required for the 

TRUW facilities, DOE should have a great degree of flexibility in the siting of TRUW facilities and can 

employ a range of mitigative measures, so that site clearing to implement any of the TRUW Alternatives 

should not affect adjacent sensitive habitats. 

Aquatic resources may be indirectly affected through increased runoff of water and soil to surface waters 

from construction sites. However, proper construction practices would minimize these effects. Direct 
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discharges to surface waters from the routine operation of treatment facilities would comply with applicable 

regulations and would be limited by the use of accepted engineering techniques. Therefore, the impacts 

to aquatic organisms are expected to be minimal. 

8. 7.3 EFFECTS OF TRUW TREATMENT FACILITY EMISSIONS 

DOE used atmospheric emissions and deposition modeling to estimate the toxicity to terrestrial animals 

from airborne emissions of radionuclides from treatment facilities. This analysis used the same atmospheric 

emissions estimates as the human health risk assessment and provided estimates of radionuclides deposited 

on surface soils. 

For this analysis, DOE examined those sites with the highest anticipated emissions. Potential toxicity to 

terrestrial wildlife was analyzed for selected sites under the Decentralized Alternative, Regionalized 

Alternatives 2 and 3, and the Centralized Alternative. The radionuclides Cs-137, H-3, Ni-63, Co-60, Sr-

90, U-238, Pu-238, Pu-239, Pu-241, Y-90, Am-241, Pm-147, and Ba-137 were selected for the analysis. 

These radionuclides comprised 80 % of the total volume of all radionuclides expected to be emitted. The 

concentrations of radionuclides were used in calculating Hazard Indexes for each selected site/alternative 

combination as composite ratios between the estimated species exposures to each of the contaminants and 

known, contaminant-specific toxic levels. A Hazard Index greater than 1 would indicate a potential for the 

combined exposures to adversely affect the health of terrestrial species. For all Alternatives at all sites the 

Hazard Index was determined to be less than 0.01, except at WIPP under the Centralized Alternative, 

where a maximum estimated dose leads to a maximum estimated Hazard Index of 0 . 11 . This value suggests 

that the estimated maximum total doses are likely to be about one-tenth of those considered to be of 

potential concern for ecotoxicity. Therefore, impacts to terrestrial receptor populations as a result of 

emissions of radionuclides from TRUW treatment facilities are expected to be minimal. 

8.7.4 CONSIDERATION OF SENSITIVE SPECIES 

For comparison of the TRUW management program's potential to affect sensitive species, Table 8.7-2 lists 

the numbers of Federally- and State-listed sensitive species at the 10 largest TRUW sites under each 

alternative. Site-specific analysis would be required for an assessment of sensitive species impacts. That 

analysis would take into account specific locations for the TRUW facilities in relation to the location of 
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sensitive habitats and sensitive species at each site, including species listed by the U.S. Fish and Wildlife 

Service as endangered or threatened. 

Alternative 

No Action 
b 

Decentralized c 

Regionalized I 

Regionalized 2 

Regionalized 3 

Centralized 

Table 8. 7-2. Numbers of Federally-Listed and State-Listed Endangered and 
Threatened Species at the TRUW Sites by Alternative (Federal/State) 

Number of 
Sites Treatment 

Standard" 
ANL Hanford INEL LANL LLNL NTS ORR RFETS 

CH RH 
Treat Treat 

11 5 WIPP-
WAC 

I I I 3/ 12 2/2 2/1 3/4 2/1 1/ 11 8/6 

16 5 WIPP-
3/ 12 2/1 2/1 1/1 1 

WAC -- -- -- --

5 2 Reduce Gas -- 3/12 2/2 2/1 -- -- 1/ 11 --

5 2 LDRs -- 3/12 2/2 2/1 -- -- 1/ 11 8/6 

3 2 LDRs -- 3/ 12 2/2 -- -- -- 1/1 1 8/6 

WIPP 2 LDRs -- 3/12 -- -- -- -- 1/1 1 --

Notes: CH = Contact-Handled TRUW; RH = Remote-Handled . 

SRS WIPP 

9/8 --

-- --

9/8 --

9/8 --

9/8 --
-- 3/3 

"--" = Indicate no major action proposed at the site under the alternative . 
8 

Treatment standrds include WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria ; Reduce Gas = Intermediate TRUW treatment 
t,o reduce volatile gas generation; and LDRs = Land Disposal Restrictions criteria . 

For No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives, disposal at WIPP is assumed . 
c In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then to WIPP for di sposal. 

8.7.5 EFFECTS OF TRUW TRANSPORTATION ACCIDENTS 

The ecological impacts of a transportation accident involving shipment of TRUW were analyzed based on 

an estimate of a waste spill release rate and stream characteristics for a hypothetical aquatic environment. 

The impacts of waste transportation accidents were evaluated as consequence assessments that did not 

include estimates of the probability of occurrence of these events. The transportation accident scenario 

involved spilling the contents of a rail shipment of TRUW to the Hanford Site and LANL into surface 

waters of different size stream classes. As a result of the packaging used in the transportation of TRUW, 

it was assumed that only a small fraction of the total inventory of TRUW could be released to surface 

waters following an accident, as a result of small cracks and potential seal failures in the packaging 

containers (see Section 8.2.4). 
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The results of this analysis indicate that even if the entire release were concentrated in 1 cubic meter (m3
) 

of receiving water, the dose to aquatic organisms would be at least five orders of magnitude below 

(0.001 % of) the National Council on Radiation Protection and Measurements recommended safe level. If 

spills were deposited to stream sediments, at most, a few kilograms of sediment would be significantly 

contaminated. Since in the TRUW scenarios evaluated, the total estimated release of radioactivity is less 

than 0.5 curie, it is unlikely that the released material would be detected above background radiation levels 

after its initial dispersal. In addition, impacts from the release of hazardous constituents are expected to 

be minor due to the small fraction of waste released . 
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8.8 Economic Impacts 

Nationwide, the largest economic effects of TRUW management would be for the Regionalized 
Alternative 2 and would generally decrease as the alternatives become more centralized. The 
greatest benefit at any site occurs when TRUW is managed at that site. The greatest number of jobs 
as a percent of regional employment would occur at INEL and WIPP under Regionalized Alternative 
3 and the Centralized Alternative, respectively. None of the TRUW alternatives would substantially 
affect the national economy, although some 1,900 to 11,900 jobs would be directly or indirectly 
financed. 

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

(See Table 8.8-1). Local economic effects were based on direct expenditures at each site for construction, 

operation and maintenance, and decontamination of treatment facilities. The socioeconomic region-of

influence (ROI), where local effects were evaluated, consists of the counties of residence of site employees . 

The local economy at each site was represented by employment, personal income, and industry data for 

the ROI counties. Local 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 the national 

level only. 

Table 8.8-1. Economic Impacts Evaluated for TRUW Alternatives 

Economic Impact 
Analyzed 

Increased Regional 
Employment 

Increased Regional 
Incomes 

National Economic 
Effects 

Affected Economic 
Resource 

Regional Employment 

Regional Per Capita 
Income 

National Economy 

Analysis Method 

Proposed site expenditures multiplied by 
regional employment multiplier at each 
TRUWsite 

Proposed site expenditures multiplied by 
regional income multiplier at each TRUW 
site 

Proposed site plus total transportation 
expenditures multiplied by national 
employment and income multipliers 

Presentation 
of Results 

Table 8.8-2 

Text 
Discussion 

Text 
Discussion 

Local economic effects were estimated on an annual basis. The impacts resulting from the construction and 

operation phase expenditures were combined to estimate total project effects at each site over 24 years. For 

all alternatives (except No Action), the construction phase at any site was assumed to take 4 years; the 
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operations phase was assumed to take 15 years (a 10-year operations and maintenance period and a 5-year 

decontamination period). Five years were added to both the construction and the operations phases to 

account for the continued effects on employment and income after each project phase ended. Job and 

personal income increases are shown for each site in the Volume II site tables. 

Across the TRUW alternatives, only regions containing the Hanford Site, INEL, LANL, and WIPP would 

experience a 1 % or greater change in the number of jobs as a result of expenditures (Table 8.8-2). The 

Hanford Site would experience an increase in the number of direct, indirect, and induced jobs of 1 % under 

Regionalized Alternatives 2 and 3, and LANL would experience a 1 % change under the Decentralized and 

Regionalized 1 Alternatives. The increases in the number of new direct, indirect, and induced jobs were 

a maximum at INEL and WIPP under the Regionalized 3 and Centralized Alternatives respectively, 

showing a 2.1 % change in the number of jobs. No sites would experience a 1 % or greater increase in 

personal income under any of the alternatives. 

The sum of the new direct, indirect, and induced jobs across the alternatives at ten site ROis range from 

approximately 1,250 (under the No Action Alternative) to 7,700 (under Regionalized Alternative 2). At 

the.four installations listed in Table 8.8-2, job increases are in line with increases in the volume of TRUW 

managed at each site under the alternatives. These employment increases of up to 2.1 % could be 

considered important benefits of the TRUW management program at those sites. 

Under the No Action Alternative, in place of distinct construction and operations phases, all costs were 

assumed to occur in a 20-year work-off of all existing wastes (plus 5 years for decontamination and 

decommissioning). 
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Table 8.8-2. Employment Resulting from the Management of TRUW as a Percent of Regional 
Employment (Sites l-Wiere Jobs Were Estimated to be 1 % or More of the Regional Baseline) 

Number of 
Sites Treatment 

Alternative Standarda Hanford INEL LANL WIPP 
CH RH 

Treat Treat 

No Action 
b 

11 5 WIPP-WAC 

Decentralized c 16 5 WIPP-WAC 1.4 1.0 

Regionalized 1 5 2 Reduce Gas 1.6 1.0 

Regionalized 2 5 2 LDRs 1.0 1.8 1.1 

Regionalized 3 3 2 LDRs 1.0 2.1 

Centralized WIPP 2 LDRs 2. 1 

Notes: CH = Contact-Handled TRUW; RH = Remote-Handled TRUW. 
8 

Treatment standards include WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Critria Reduce Gas = Intermediate 
TRUW treatment to reduce volatile gas generation; and LDRs = Land Disposal Restrictions criteria. . 
6 

For the No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives, disposal at WIPP 
is assumed. 
c In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then to 
WIPP for disposal . 

In addition to analyzing the effects on the regional economy, a comparison of these effects was made at 

the national economy. None of the TRUW Alternatives would have substantial impacts on the national 

economy. The No Action Alternative has no construction activities, and therefore no construction impacts . 

The total number of jobs generated in the national economy from combined weighted construction and 

operations phase activities ranges from approximately 1,850 (under the No Action Alternative) to 11 ,900 

jobs (under Regionalized Alternative 2). In absolute terms, the number of jobs appears large, but 11,900 

jobs represents only 0.009% of the 137 million jobs in the national economy. Similarly, the change in 

personal income due to the implementation of any of the alternatives ranges from $42 million (under the 

No Action Alternative) to $270 million (under regional Alternative 2) . This $270 million represents only 

0.006% of the $4.7 trillion total personal income in the U.S. economy. The changes would likely represent 

a shift in the source of income from previous employment to employment in TRUW projects rather than 

a net change in national personal income. 

8-57 



Chapter 8 Impacts of the Management of Transuranic Waste 

8.9 Population Impacts 

No major population increases are expected to occur at any site under any alternatives and thus, I 
community characteristics and the provision of services would not be affected. ] 
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Potential population changes in the ROI were estimated using the direct labor requirement to calculate 

potential worker in-migration. These estimates were used to evaluate the likelihood that associated effects, 

such as changes in community size and diversity, and the provision of necessary services, would be caused 

by such population changes. 

No regions for any TRUW site would experience population increases greater than 1 % of the current ROI 

population. Three sites are in regions that would experience an estimated population increase of more than 

0 .5 % which DOE believes would have a potential for minor social impacts-for INEL under the 

Decentralized and Regionalized Alternatives 1, 2, and 3, and WIPP under the Centralized Alternative . 
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8.10 Environmental Justice Concerns 

Assessment of potential, environmental justice impacts associated with TRUW management indicated 
no substantive potential for disproportionately high and adverse health risks or environmental 
impacts to minority and low-income groups at any of the TRUW sites except WIPP. The potential 
at WIPP can be mitigated by selection of an al,ternative treatment technology or employment of more 
efficient emissions controls. 

Analysis of environmental justice impacts from management of TRUW was based on a review of the 

impacts reported in this chapter regarding the TRUW alternatives. This analysis was performed to identify 

any disproportionately high and adverse human health or environmental impacts on minority populations 

or low-income populations surrounding each of the 13 major TRUW sites. Chapter 5 summarizes the 

methods and Appendix C provides the details of how this analysis was done. Appendix I provides maps 

illustrating the distribution of minority and low-income populations within 50 miles of each TRUW site . 

8.10.1 DEFINITIONS 

For the environmental justice assessment, the following definitions were used: 

Disproportionately high and adverse human health effects would occur when the risk or rate for a 

minority population or low-income population from exposure to an environmental hazard significantly 

exceeds the risk or rate to the general population and, where available, to another appropriate 

comparison group. 

An adverse environmental impact is a deleterious environmental impact determined to be 

unacceptable or above generally accepted norms. A disproportionately high and adverse 

environmental impact refers to an impact (or risk of an impact) to a low-income or minority 

community that significantly exceeds the same type of impact in the larger community. 

A minority population is a group of people and/or community experiencing common conditions of 

exposure or impact that consists of persons classified by the U.S. Bureau of the Census as 

Negro/Black/ African-American, Hispanic, Asian and Pacific Islander, American Indian, Eskimo, 
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Aleut, or other nonwhite, based on self-classification by the people according to the race with which 

they most closely identify. For the considerations of environmental justice impacts a minority 

population was defined as any census tract within the 50-mile zone of impact where minority 

individuals comprise 50 % or more of the population. 

A low-income population was defined as any census tract where the median income of a family of 

four is equal to or below the national poverty level of $12,674. Census tracts were included in the 

determination of minority and low-income populations at each site if 50 % of the tract area of the tract 

fell within the 50-mile radius . 

8.10.2 RESULTS 

The potential for adverse human health effects from exposures to radionuclide emissions from TRUW 

treatment facility operations is low for all TRUW management alternatives for all TRUW sites except 

WIPP, where the risk of radiation-induced cancer fatality to the MEI member of the public is elevated 

(greater than 1 in 10,000) under the Centralized Alternative. The number of potential fatalities due to both 

radiological and nonradiological exposures to incident-free truck or rail transportation of TRUW is small. 

Also, there is little probability of adverse impacts because of subsistence consumption of fish, game, or 

native plants. TRUW transportation accidents may cause public fatalities from radiation exposures and 

physical injuries but the accidents would be random events and should not disproportionately affect 

minority or low-income populations. TRUW facility accidents may also cause public fatalities but the 

meteorological conditions controlling the propagation of these effects would be random and the probability 

of their occurrence low, so no disproportionately high and adverse effects on minority or low-income 

populations are expected. 

8.10.2.1 TRUW Facility Operations 

This PEIS considers impacts from operation of both existing and new TRUW treatment facilities on a site

by-site basis as appropriate for programmatic decisionmaking. Site-specific implementation of the 

programmatic strategy for the management of TRUW will be subject to additional NEPA review, as 

appropriate on a site-specific and project-specific basis. Incident-free TRUW storage and treatment facility 

operations present no significant risk and do not constitute a reasonably foreseeable adverse impact to the 
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surrounding population with the single exception discussed below. Therefore, no disproportionately high 

and adverse health effects would be expected at any but one TRUW site for any particular segment of the 

population, minority populations and low-income populations included. TRUW storage and treatment 

facility accidents may have severe consequences but their probability of occurrence is extremely low and 

the factors determining which population segment would be most affected, time of day and wind 

conditions, would be random. Therefore, TRUW facility accidents would not be expected to 

disproportionately affect minority or low-income populations at the sites. 

8.10.2.1.1 Incident Free Operations 

Table 8.4-3 in the health risk section of this chapter indicates that under all the alternatives, the estimated 

number of offsite population cancer fatalities across all TRUW sites from the normal operation of TRUW 

treatment facilities would range from less than 0.5 fatality to 3 fatalities during the conduct of the entire 

TRUW program under the Regionalized Alternatives 2 and 3, three offsite population radiation cancer 

fatalities are predicted program wide as the sum of the (individually fractional ) offsite cancer fatalities at 

each site. The number of predicted cancer fatalities is less than one at any individual site. Therefore, with 

the exception of the potential for elevated health risk to the MEI member of the public offsite at WIPP 

under the Centralized alternative, no disproportionately high and adverse human health effects would be 

expected for any particular segment of the population at any TRUW site, minority populations and low

income populations included. Because minority populations, including recognized Native American groups, 

and low-income populations reside within 50 miles of WIPP (see maps in Appendix I) , the elevated health 

risk to the offsite MEI could present a disproportionately high and adverse human health risk to minority 

or low-income populations at WIPP. This could occur if the treatment facility were located onsite such that 

members of a minority or low-income population residing directly downwind from the facility (taking into 

account the prevailing wind) would be exposed under the same conditions that the MEI is assumed to be 

exposed. However, use of a treatment technology other than incineration or employment of more efficient 

emissions controls on the currently proposed thermal treatment technology for TRUW treatment at WIPP 

would enable DOE to treat TRUW at WIPP with low health risk to even the MEI member of the public. 

Therefore, no disproportionately high and adverse human health effects would be expected for any 

particular segment of the population at WIPP or any other TRUW site, minority populations and low

income populations included. 
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8.10.2.1.2 Reasonably Foreseeable Accidents 

Risks to the public from TRUW facility accidents would be a function of the potential accident 

consequences and the probability of occurrence. Impacts from high-consequence, low-probability accidents 

would be adverse should they occur; however, the impacts to specific population locations would be subject 

to the timing of the accident and meteorological conditions on the day of the accident. Whether or not such 

impacts would have disproportionately high and adverse effects with respect to any particular segment of 

the population, minority and low-income populations included, would be subject to these random timing 

and meteorological factors. 

8.10.2.1.3 Meteorological Factors 

Offsite adverse health effects from TRUW treatment facility operations and reasonably foreseeable 

accidents are propagated by meteorological conditions. Impacts of incident-free operations are dominated 

by prevailing wind patterns, whereas the impacts of an accident, should one occur, would be random based 

on the meteorological conditions during and immediately after the accident. Prevailing wind patterns at the 

TRUW sites are described in Chapter 4. Joint frequency distribution data on patterns of wind at the sites 

which show the prevalence of wind by compass points are provided in the WM PEIS installation 

descriptions technical report that supports the waste management facility human health risk assessment. 

As indicated in section 8.4 , the risk of health effects from incident-free routine operations is low at every 

site but WIPP so that propagation by prevailing winds is essentially of no consequence except at WIPP. 

TRUW facility accident consequences could be high and adverse and, depending on meteorological 

conditions at the time of occurrence, could disproportionately affect minority and low-income populations . 

However, the probability of occurrence of such an accident is extremely low so the risk to any segment 

of the population, minority and low-income groups included, is likely to be low. 

8.10.2.2 Transportation 

Incident-free TRUW transportation and reasonably foreseeable transportation accidents are not expected 

to result in disproportionately high and adverse human health effects to minority or low-income 

populations. 
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8.10.2.2.1 Incident-Free Transportation 

For incident-free transportation, the total number of potential fatalities is the sum of the fatalities caused 

by exposure to radiation and the fatalities caused by exposure to vehicular emissions. The total number of 

truck shipments during the IO-year TRUW operations period would vary from 19,000 under the 

Regionalzied Alternative 2 to 24,000 shipments under the Decentralized Alternative. No truck shipments 

occur under the No Action Alternative. The estimated total number of cancer fatalities resulting from 

incident-free transportation is zero under the No Action Alternatives and 2 fatalities under all other TRUW 

alternatives. This small number of collective population fatalities is expected to be approximately uniformly 

distributed among exposed persons in the TRUW transportation corridors rather than concentrated in any 

specific corridor segments. Therefore, disproportionately high and adverse health effects to minority or 

low-income populations from incident-free TRUW transportation are not expected to occur. 

8.10.2.2.2 Transportation Accidents 

It is worth noting that the risk of fatalities associated with vehicular accidents during the transport of 

TRUW is higher than the risk of cancer fatalities caused by radiation exposure because of such accidents, 

although both are very small. Also, the risks associated with radiation because of transportation accidents 

is even less than the small risk associated with facility accidents. The expected number of cancer fatalities 

due to radiation exposure from transportation accident releases, taking into account both the consequences 

of such a release and the probability that an accident causing such a release will occur, is less than 0.5 

under all alternatives . The expected number of transportation accident fatalities from trauma is 

approximately three under all TRUW alternatives except for No Action, which would have none. When 

and where an accident occurred, if one in fact occurred, would be completely random with respect to the 

immediate and surrounding population, as well as the wind conditions that could propagate the impacts 

during the timeframe of occurrence. Although adverse impacts could occur in the unlikely event of a high

consequence accident, any potential disproportionality with respect to any population, minority and low

income populations included, is subject to the randomness of the combination of factors that can produce 

such impacts . 
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8.10.2.3 Subsistence Consumption of Fish, Wildlife, or Native Plants 

The calculations in this PEIS estimate dose and risk from ingestion of radioactive materials based on site

specific agricultural data and assume a typical dietary pattern. Subsistence consumption of fish , wildlife, 

and native plant species is not explicitly addressed in these analyses. However, the calculations in this PEIS 

include several conservative assumptions that bound the potential for ingestion of radioactivity through 

these special exposure pathways. In particular, these calculations assume that a very high proportion of the 

diet is based on locally grown produce and locally grazed livestock, both of which are produced at 

locations representing the highest calculated concentrations of radioactivity. Nevertheless, there may be 

some differences between the uptakes of grazed livestock and free-ranging game. No human populations 

in the immediately vicinity of any of the TRUW sites are known to subsist entirely on locally harvested 

fish or wildlife. Fishing is not usually allowed on DOE sites , but some hunting is allowed under controlled 

conditions. 

Game species, locally grazed livestock, ·fish , locally grown foodstuffs , and native plants around DOE sites 

are routinely sampled for radionuclides. Concentrations of radionuclides in samples have generally been 

small , and are seldom elevated above those observed at locations distant from these sites where the 

principal source of non-natural radionuclides is very small amounts of residual global fallout from past 

nuclear weapons tests: Data from monitoring programs are reported annually in site-specific environmental 

reports. 

If TRUW management activities were to increase wildlife losses because of vehicle collisions with game, 

there might be a disproportionate impact to minority or low-income communities that rely primarily on 

hunted game. The maximum potential increase in shipments of TRUW (8 to 10 truck shipments per 

operational day under all alternatives but the No Action Alternative) would only minimally add to current 

rail and highway traffic. However, substantial increases in traffic from construction worker vehicles and 

construction equipment, particularly at WIPP under the Centralized Alternative, may lead to minor 

increases in vehicle collisions that could have a minimal short-term effect on local wildlife populations. 

Such minimal, localized, short-term wildlife population effects should not substantially affect subsistence 

hunters because game population levels generally vary considerably from year to year due to an array of 

mortality factors, only one of which is vehicular collisions, and their reproductive ability generally 

compensates for such mortality . 
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8.10.2.4 Environmental hnpacts 

In addition to the above, reviews of other technical disciplines pursuant to the methodology in Section 

8 .10 .1 did not indicate any significant adverse impacts to water resources, ecology, economics, 

populations, land use, infrastructure, or cultural resources impacts . Air quality impacts are possible at three 

sites but no disproportionately high and adverse impacts are expected for any segment of the population. 

8.10.2.4.1 Air Quality 

Management of TRUW does not affect air quality at most sites. Criteria air pollutant emissions would not 

exceed standards at any site. Emissions of radionuclides were estimated to be below the applicable 

standards at all sites, except for LANL and WIPP when these sites treat to meet LDRs.The exceedances 

at these sites may require additional control measures to reduce the emissions to acceptable levels. 

Emissions of other hazardous air pollutants were estimated to be below the applicable standards at all sites. 

Use of a treatment technology other than incineration or employment of more efficient emissions controls 

on the currently proposed incineration technology for TRUW treatment at LANL and WIPP would 'enable 

DOE to treat TRUW at these sites without causing significant air quality impacts. Therefore, DOE does 

not anticipate any disproportionately high or adverse air quality impacts to any segment of the populations, 

including minority or low income populations, at the TRUW sites. 

8.10.2.4.2 Economics 

The total regional employment at the DOE sites, including waste management workers ( direct employment) 

and other local workers (indirect and induced employment) supported by expenditures for TRUW 

management could vary from 5,700 under No Action to 16,900 under the Decentralized Alternative. 

Affirmative action programs would distribute such beneficial effects proportionately among workers, 

whereas coordination of planning activities with local communities would be intended to avoid placing 

undue burdens on local community resources. DOE may also provide support to local agencies if necessary 

to mitigate localized impacts. 
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8.10.2.4.3 Land Use, Ecology, and Cultural Resources 

None of the alternatives would have a significant adverse impact on land use, ecology, or cultural resources 

because of the limited amount of previously undisturbed land which would be needed for use onsite (no 

offsite lands are involved) and mitigation programs already in place. These programs include working 

closely under agreements with State Historical Preservation Officers and Tribal governments regarding 

preservation of historic and cultural resources. Consultations with Tribal governments have expanded the 

DOE's awareness of Tribal interests and values with respect to nature, religion, and the land, and are 

designed to avoid or relocate these resources if possible. If avoidance were not possible, data recovery 

(such as archiving artifacts) or other mitigation measures may be developed in consultation with affected 

Tribes and the respective State Historical Preservation Officer, as appropriate. Similarly, the DOE is aware 

of sensitive ecological resources, and avoids wetlands and endangered plant or animal species habitats. 

Disturbance of certain ecological resources (which are not federally listed as threatened or endangered) is 

possible, but not likely. The reasonably foreseen environmental impacts, if any, to land use, ecological 

resources, or cultural resources are expected to be small under any of the alternatives. Therefore, DOE 

expects no disproportionately high and adverse environmental impacts to minority and low-income 

populations at the TRUW sites. 
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8.11 Land Use Impacts 

Because land requirements for TRUW facilities are minimal, no impacts are expected to curtent 
onsite land uses. Site development plans indicate no conflict between proposed treatment or disposal 
facilities and other plans for the sites. 

DOE examined the impacts of the alternatives on land use by comparing the acreage required for new 

treatment and storage facilities to the acreage either designated for waste operations or suitable for 

development (See Table 8.11-1). Suitable land is the total site acreage, minus the acreage required for 

known cultural resource areas, sensitive habitats (including wetlands and wildlife management areas) , 

prohibitive topographic features, and surface waters. Where the acreage comparison showed a 1 % or 

greater land requirement for new facilities , further evaluation of impacts was conducted. Available site 

development plans were also used to identify potential conflicts between the proposed facilities required 

under each alternative and plans for future site uses. 

Table 8.11-1. Land Use Impacts Evaluated for TRUW Alternatives 

Land Use Impact Affected Resource Analysis Method 
Presentation 

of Results 

Effect on land use Land use shown in site Comparison of waste management Text discussion 
onsite at each TRUW development plans required land acreage with amount 
site designated ( or estimated) for waste 

management in site development 
plan 

Conflicts with offsite Adjacent land use Consideration of conflict between Text discussion 
uses proposed waste management uses 

and nearby land uses 

None of the site development plans indicated that there were any instances of future uses in conflict with 

current actions. Because the analysis showed that TRUW facilities would require less than 1 % of the land 

available for waste operations at any site, DOE will have considerable flexibility in locating those facilities 

and impacts to onsite land use are expected to be minimal (See section 8.13, Table 8.13-1 for TRUW 

acreage requirements and Volume II site tables for percentage of waste operations area). For the same 

reason, conflicts with adjacent land use plans are considered unlikely. 
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Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential conflicts or restrictions at particular 

locations within a site will be analyzed in subsequent site-wie or project-level NEPA documents. 
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8.12 Infrastructure Impacts 

Chapter 8 

Although no ojfsite infrastructure impacts are expected to occur, proposed TRUW activities would 
affect onsite infrastructure at four sites. Estimated new requirements for wastewater treatment to 
support facility operations would exceed 5 % of current treatment capacity at the Hanford Site and 
INEL. In addition, increases in site employment at the Hanford Site, INEL, and LANL would lead 
to traffic increases that would be sufficient to affect onsite transportation infrastructure. However, 
the greatest infrastructure impacts are expected at WIPP under the Centralized Alternative. 

DOE evaluated the impacts on site infrastructure by comparing existing onsite capacities to requirements 

for water, wastewater treatment, and power (See Table 8.12- 1). Water and power were evaluated for both 

construction and operations; wastewater treatment was evaluated only for operations because construction 

wastewater was assumed to be negligible. 

Table 8.12-1. Infrastructure Impacts Evaluated for TRUW Alternatives 

Infrastructure Impact Affected Infrastructure 
Analysis Method 

Presentation 
Analyzed Elements of Results 

Onsite Capacity to Support Capacity of Onsite Water, Add increased TRUW facility Table 8.12- 2 
TRUW Facilities Power, and Wastewater use to current use-compare to 

Systems current capacities 

Onsite Transportation Compare new site employment Table 8.12- 3 
Infrastructure with current site employment as 

an index of increased stress 

Capacity of Community Regional Water, Power, Compare population increase Text discussion 
Infrastructure to Support Wastewater Treatment, and with current regional only 
Increased Worker Transportation Infrastructure population as an index of 
Populations and their increased demand 
Families 

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 potential impacts to the 

onsite transportation infrastructure. Offsite infrastructure impacts were evaluated using estimates of 

increased population through in-migration of workers as an indicator of increased demand on community 

infrastructure. 
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Table 8 .12-2 shows the increase in onsite demand for water, wastewater treatment, and power at sites 

where the increase exceeds 5 % . The potential for a major impact is assumed to exist where an increase of 

5 % or greater causes total demand to exceed 90 % of capacity. A moderate impact is assumed where total 

demand remains below 90 % of capacity. 

Table 8.12-2. Increase in Demand for Water, Wastewater, or Power as a Percent of 
Cu"ent Capacity-TRUW (Sites with increases exceeding 5%) 

Number of 
Sites Treatment 

Alternative 
Standard3 Hanford INEL WIPP 

CH RH 
Treat Treat 

No Action 
b 

11 5 WIPP-WAC 

Decentraliz.ed c 16 5 WIPP-WAC Wastewater (5.9) 

Regionafued 1 5 2 Reduce Gas Wastewater (7 .0) Power (6.4) 

Regionalized 2 5 2 LDRs Wastewater (7 .8) Power (7.0) 

Regionafued 3 3 2 . LDRs Wastewater (7.8) Power (7.0) 

Centraliz.ed WIPP 2 LDRs Power (7 .0) Wastewater (82.2) 
Power (50.0) 

Notes: CH = Contact-Handled TRUW; RH = Remote-Handled TRUW. 
Bold indicates major impact where TRUW use causes total use to exceed 90% of capacity, all other impacts are moderate. 
8 

Treatment standards include WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria; Reduce Gas = Intermediate 
TRUW treatment to reduce volatile gas generation; and LDRs = Land Disposal Restrictions criteria. 
6 

For the No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives, disposal at WIPP 
is assumed. · 
c In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for storage, and then to WIPP 
for disposal. 

As shown in Table 8.12- 2, all of the onsite infrastructure impacts relate to demand for wastewater 

treatment or power. Wastewater treatment impacts would occur at Hanford under the Decentralized and 

all Regionalized alternatives. Electrical power impacts woul~ occur at INEL under all regionalized 

alternatives and the Centralized Alternative. The greatest impacts to wastewater treatment and power occur 

at WIPP under the Centralized Alternative. A major impact on wastewater treatment would occur, 

increasing the current demand by 82 % . A further evaluation found that this increase could cause the 

current system capacity to be exceeded by 6 i % . Current power demand at WIPP would increase by 50 % , 

although this increase would not cause total power demand to exceed 90 % of current capacity. If new 
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construction were needed to increase system capacity, additional environmental impacts ~nd costs would 

result. 

Table 8.12-3 identifies sites where the increase in site employment from construction activities exceeds 

5 % . These sites could experience impacts to the onsite transportation infrastructure from increased worker 

traffic. A site employment increase of 162 % at WIPP may substantially affect transportation infrastructure. 

Impacts to offsite infrastructure are not expected because population increases do not exceed 5 % . 

Table 8.12-3. Percent Increase in Site Employment from Construction of TRUW Facilities 
(Sites with employment increases equal to or greater than 5%) 

Number of 
Sites Treatment 

Alternative 
Standard3 Hanford INEL LANL WIPP 

CH RH 
Treat Treat 

No Action 
b 

11 5 WIPP-WAC 
- . . 

Decentralized c 16 5 WIPP-WAC 6 6 7 

Regionalized 1 5 2 Reduce Gas 7 7 8 

Regionalized 2 5 2 LDRs 9 9 7 

Regionalized 3 3 2 LDRs 9 11 

Centralized WIPP 2 LDRs 6 162 

Notes : CH = Contact-Handled TRUW; RH = Remote-Handled TRUW. Bold indicates potential for major effects on 
transportation infrastructure onsite. 
a Treatment standards include WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria; Reduce Gas = Intermediate 
TRUW treatment to reduce volatile gas generation; and LDRs = Land Disposal Restrictions criteria. 
6 

For the No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives, disposal at WIPP 
will occur, but the alternatives do not include disposal actions. 
c In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage. 
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8.13 Cultural Resources Impacts 

Construction and operation of TRUW facilities could adversely affect cultural resources. None of 
the alternatives would cause greater adverse effects on cultural resources because the acreage 
requirements at the TRUW sites do not vary markedly across alternatives. Site-level cultural 
resources surveys would be conducted, and protection measures established, where necessary, when 
specific TRUW facility construction locations are proposed. 

Cultural resources, including prehistoric, historic, Native American, and paleontological resources, may 

be affected at sites where TRUW treatment and disposal facilities are proposed to be built (See Table 

8.13-1). Table 4.12 in Chapter 4 describes the status of cultural resources surveys at the 16 major 

proposed TRUW sites and the registered resources at those sites. However, the impacts of the construction 

ofTRUW facilities on cultural resources cannot be effectively analyzed at the programmatic level because 

the extent of those impacts depends upon their specific location at a site. 

Table 8.13-1. Cultural Resources Impacts Evaluated for TRUW Alternatives 

Cultural Resources Affected Cultural 
Analysis Method 

Presentation 
Effect Analyzed Resources of Results 

Potential to Disturb Both listed and unknown Display TRUW construction acreage requirements Table 8.13-2 
Onsite Cultural cultural resources at the as survey estimate by site by alternative in tabular 
Resources TRUW sites format. Compare total DOE survey requirements 

by alternative. 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential impacts cultural resources at particular 

locations within a site will be analyzed in subsequent site-wide or project-level NEPA documents. 

The acreage requirements presented in Table 8.13-2 represent the estimated facility construction areas at 

the 10 largest volume TRUW sites, plus WIPP. In general , the smaller the total project area acreage, the 

lower the likelihood that important cultural resources would be affected by building the proposed facilities. 

None of the alternatives appear to be superior in terms of limiting potential effects on cultural resources 

because the acreage requirements at the TRUW sites do not vary markedly across alternatives. 
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Table 8.13-2. Acres Disturbed During Construction of Facilities 

Number of .. 

Sites Treatment 
Alternative ANL Hanford INEL LANL LLNL NTS ORR PGDP RFETS SRS WIPP 

CH RH Standarda 

Treat Treat 

No Action b 
11 5 WIPP-WAC 0 0 0 0 0 0 0 0 0 0 0 

Decentralized c 16 5 WIPP-WAC 2.7 21.8 28.1 15.4 1.6 1.2 6.6 0.6 2.5 6.3 0 

Regionalized 1 5 2 Reduce Gas 1.4 23.5 27.8 15.1 1.6 0 5.9 0.7 2.6 7.8 0 

Regionalized 2 5 2 LDRs 2 24.7 28.2 14.9 1.9 0 6.3 0.7 2.8 8.2 0 

Regionalized 3 3 2 LDRs 2 24.7 28.4 12.8 UL 0 0.3 0.7 1.2 8.2 0 

Centralized WIPP 2 LDRs 2 21 24.2 12.8 1.9 0 6.3 0.7 1.2 4.3 8.8 

Notes: CH = Contact-Handled TRUW; RH = Remote-Handled. 
8 

Treatment standards include WlPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria; Reduce Gas = Intermediate TRUW treatment to reduce volatile gas 
generation; and 
LDRs = Land Disposal Restrictions criteria. 

b For the No Action Alternative, storage is indefinite; no disposal at WlPP is assumed. For all other alternatives, disposal at WlPP is assumed. 
c In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then to WIPP for disposal. 
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8.14 Costs 

Costs •increase as the level of treatment increases. Treatment or processing to meet W?'PP-WAC and 
treatment to reduce gas generation potential cost approximately the same. Treatment to meet WRs 
costs approximately 25% more. Transportation costs are lower than facility costs, maldng shipment 
to available facilities at other sites generally less expensive than building a new facility when one 
does not exist on site. 

As indicated in Table 8.14-1, DOE estimated costs for building and operating retrieval/characterization, 

and treatment and storage _facilities, and for transportation (INEL, 1995b; INEL, 1995c). DOE evaluated 

costs associated with TRUW management from both a life-cycle and process perspective, using 1994 

dollars. 

Table 8.14-1. Components of Cost Analysis 

Impacts Activities for Which Impacts are 
Location of 

Function Analyzed Impacts 
Assessed Assessed 

Assessment 

Process Costs Retrieval/ characterization Life-cycle costs for retrieval/ charaterization Table 8.14-2 
facilities 

Treatment Life-cycle costs for treatment including support Table 8.14-2 
facilities 

Storage Life-cycle costs for storage facilities for one- Table 8.14-2 
year of treatment production was included, 
assuming a moderate delay from treatment to 
shipment to disposal 

Transportation Truck (20 years) Inter-site common carrier costs for Table 8.14-2 
Cost transportation from generating sites to treating 

sites, and to disposal sites 

Rail (20 years) See above Table 8.14-2 

Note: No Action Atemative includes 20 years of limited operations and maintenance, and storage. 

Life-Cycle Costs: DOE evaluated facility costs for four phases representing the life-cycle of the facilities 

and their operations: pre-operations, construction, O&M, and decontamination and decommissioning. 
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• Costs for pre-operation activities consist of technology and site adaptation, including bench tests and 

demonstrations; statutory and regulatory 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. 

• Operations and maintenance costs consist of annua1 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 monitoring activities. 

Process Costs: DOE also analyzed costs based on treatment and storage. Treatment costs include costs to 

build and operate treatment facilities (such as wastewater treatment or incineration) and common support 

facilities (such as maintenance, and certification/shipping facilities). DOE estimated costs for three 

treatment options: treatment to current WIPP-WAC, an intermediate level of treatment to reduce the 

generation of hydrogen gas, and treatment to meet the LDRs required by RCRA. 

For the purpose of the WM PEIS analysis, storage capacity for one year of treatment was included, 

assuming a moderate delay from the completion of treatment until the waste is transported to disposal. 

TR UW disposal is outside the scope of the WM PEIS, thus, the life-cycle costs of the WIPP were not 

included. 

Transportation costs include the costs associated with the physical movement of the waste from one site 

to another, for either treatment or disposal. Transportation costs are evaluated for both truck transportation 

and rail shipments (INEL, 1995b). 

The summary of costs is shown in Table 8.14-2 (INEL, 1995a). The cost of treating to reduced gas 

generation is only slightly more (4%) than treating to WIPP-WAC . The cost of treating to meet LDRs at 
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a comparable regional configuration is approximately 25% more than treating to WIPP-WAC. As waste 

is consolidated at fewer sites, costs for treatment to meet LDRs decrease, illustrating the economy of scale 

of using larger and fewer facilities. 

Number of 
Sites Treat 

Alternative 
CH RH Standard 

Treat Treat 

No Action 
C 

11 5 WIPP-
WAC 

Decentralized d 16 5 WIPP-
WAC 

Regionalized I 5 2 Reduce 
Gas 

Regionalized 2 5 2 LDRs 

Regionalized 3 3 2 LDRs 

Centralized WIPP 2 LDRs 

Table 8.14-2. Life-Cycle Costs 
(Billions of 1994 Dollars) 

Total Costsa 
(including 

Life-Cycle Costs 

truck 
transportation) Pre-ops Const O&M 

1.7 0 0 1.47 

7.4 0 .4 1.72 3.40 

7 .7 0.5 1.79 3.53 

9.0 0 .6 2.42 4 .13 

8.5 0.6 2.31 3 .80 

7.9 0.5 2.21 3.49 

Process Costsb Transportation 
Costs 

D&D RC T s Truck Rail 

0.24 0 1.48 0 .23 0 0 

1.35 2.15 4.42 0 .31 0.56 1.44 

1.36 2.15 4.70 0 .33 0 .51 1.40 

1.38 2.15 6 .09 0.29 0.45 1.24 

1.31 2.15 5 .61 0.24 0.49 1.29 

1.18 2.15 5 .17 0.06 0 .51 1.33 

Notes: PTIH>ps = PTIH>perations; Const = Construction; O&M = Operations and maintenance; D&D = Decontamination and decommissioning; 
RC = Retrieval and characterization; T = Treatment; S = Storage; CH = Contact handled; RH = Remote-handled 
: Total = Sum of Life-cycle costs and truck costs = Sum of process and truck costs. 

The cost of current storage are included in the site infrastructure costs, which are not part ofthis PEIS . The cost of one-year's storage after 
treatment, but prior to shipment for disposal at WIPP is included . 

For the No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives, disposal at 
WIPP is assumed. 
d In the Decentralized A)•:-mative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then 
to WIPP for disposal. 

Under the No Action Alternative, DOE would only treat waste that required urgent repackaging to prevent 

leakage at the site; the packaging would not be sufficient to allow transportation to other sites. 

Consequently, the No Action Alternative does not comply with RCRA. The No Action Alternative costs 

provide a baseline for comparison with the other alternatives that do achieve compliance. The relative 

proportion of truck transportation costs are small, varying from 5 % to 8 % of the retrieval/characterization, 

treatment, and storage costs. 
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8.15 Environmental Restoration Analysis 

TR.UW generated as a result of environmental restoration activities requiring treatment in the waste 
management system is currently estimated to be approximately 1 % of the waste mamagement TR.UW 
requiring treatment. Because the proposed TR.UW facilities would have adequate capacity after 
treating waste that is currently in inventory, the waste management decisions regarding TR.UW 
treatment facilities are not likely to be affected by these small amounts of environmental restoration
generated wastes. 

•~Q!~ ••••• • N .. ~ • • • •ilt:Q.:''•' ' • • • •• •~Q 
. ..... 

DOE is responsible for the management of wastes currently in inventory and those generated as a result 

of ongoing operations (referred to as waste management). As discussed in Chapter 1, DOE is also 

responsible for the management and remediation of contaminated soils, water, and buildings (referred to 

as "environmental restoration"). DOE expects that most of the environmental restoration contamination 

will be remediated where it is located, following guidelines prescribed for the specific remediation situation 

under the provisions of CERCLA. However, there will be wastes generated from remediation activities 

that will enter the waste management system. For example, remediation can generate wastes such as filters, 

contaminated clothing, equipment, sludges, and soils which would require treatment and disposal in waste 

management facilities. Some environmental restoration-generated waste will require treatment and disposal ; 

some will require only disposal. Current legislation prohibits the disposal of pre-1970 nonretrievably stored 

TRUW at WIPP. Disposal of environmental restoration-generated TRUW is not considered in this analysis. 

8.15.1 ENVIRONMENTAL RESTORATION-GENERATED WASTE VOLUMES AND 

CHARACTERISTICS 

The WM PEIS analysis used waste management wastes, which consist of existing wastes in storage and 

wastes that will be generated in the future from DOE operations. Wastes generated from environmental 

restoration activities were excluded because projections of future environmental restoration-generated 

wastes are uncertain both in quantity and composition1 -much more so than waste management wastes. 

DOE assumed that environmental restoration-generated TRUW would be able to be processed in waste 

management TRUW treatment facilities . 

1 Less than one-fourth of the environmental restoration release sites have been fully characterized and therefore 

the extent and type of contamination is largely unknown. 
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To analyze the effect of environmental restoration-generated wastes on TRUW decisions, DOE compared 

( 1) the most current projection of environmental restoration-generated wastes that could enter the waste 

management system for treatment, to (2) waste management wastes used in the WM PEIS analyses. The 

1995 Baseline Environmental Management Report was used as the basis for estimates of wastes generated 

from environmental restoration activities to the waste management system (DOE, 1995a). Tables 8.15-1 , 

8.15-2, and 8.15-3 compare estimates of the environmental restoration-generated wastes to waste 

management wastes at the 16 major TRUW sites for three of the six TRUW alternatives: the Decentralized 

Alternative, and Regionalized Alternatives 2 and 3. These three alternatives encompass the range of 

alternatives considered in the TRUW analysis. 

Only those sites listed in the tables are projected to have environmental restoration-generated TRUW 

requiring treatment at waste management facilities. Specifically, three of the TRUW sites are projected to 

have environmental restoration-generated wastes (RFETS, SRS, and ORR). Overall, the environmental 

restoration-generated wastes requiring treatment are about 1 % of the waste management wastes (1,500 

compared to 107,000 cubic meters) . 
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Table 8.15-1. Comparison of Environmental Restorotion TRUWwith Waste Management TRUW 
Volumes by DOE Site0 

Decentralized Alternative 

Installation 
ER Waste Volume WM Waste Volume ER as a% of WM 

(m3) (m3) 

Treatment Treatment Treatment 

ANL-E 1,300 

ETEC 0.02 

Hanford 25,000 

INEL 39,000 

LANL 11 ,000 

LBL 1 

LLNL 1,700 

MOUND 1,500 

NTS 610. 

ORR 1,400 2 700 50% 

Paducah 14 

RFETS 56 6,200 .09% 

SNL-NM 1 

SRS 17,000 

WVDP 0.5 

Total 1,500 107,000 1% 

a ' 
These totals are rounded, columns may not add exactly . 
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Table 8.15-2. Comparison of Environmental Restoration TRUW with Waste Management 
TRUW Volumes by DOE Site 

Regionalized Alternative 2 

Installation 
ER Waste Volume WM Waste Volume 

ER as a% of WM (m3) (m3) 

Treatment Treatment Treatment 

ANL-E 
ETEC 

Hanford 28,000 

INEL 39,000 

LANL 11,000 

LBL 
LLNL 
MOUND 
NTS 
ORR 2,000 

Paducah 

RFETS 56 6,200 1% 

SNL-NM 
SRS 1,400 21,000 7% 

WVDP 

Total 1,500 107,000 1% 

8.15.2 IMPACTS FROM ENVIRONMENTAL RESTORATION-GENERATED WASTES 

The WM PEIS analysis assumes that the waste management TRUW waste loads in the tables above were 

treated over a 10-year period. However, facilities would be designed for at least a 30-year operating life. 

Thus, at the end of the initial 10-year treatment period, there will be substantial capacity available. After 

looking at treatment capacities at every site under every TRUW alternative, DOE concluded that all sites 

would have sufficient capacity to treat the environmental restoration-generated waste after the initial 10-

year processing period. Thus, DOE assumes that new treatment capacities will not be required to treat the 

environmental restoration-generated TRUW, and annual processing rates will be less than those evaluated 

for waste management TRUW. Thus, impacts related to capacity and processing rates (air quality, water 

quantity, ecology, socioeconomics, cultural, environmental justice, land use, and infrastructure) for 

environmental restoration-generated waste are likely to be less than those anticipated for waste management 

TRUW, and not likely to change TRUW decisions. 
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Table 8.15-3. Comparison of Environmental Restoration TRUWwith Waste Management 
TRUW Volumes by DOE Site 

Regionalized Alternative 3 

Installation 
ER Waste Volume WM Waste Volume 

ER as a% of WM (m3) (m3) 

Treatment Treatment Treatment 
ANL-E 
ETEC 
Hanford 28,000 -
INEL 56 56,000 .1 % 
LANL 
LBL 
LLNL 
MOUND 
NTS 
ORR 2,000 

Paducah 

RFETS 6,200 

SNL-NM 
SRS 1,400 21 ,000 7 % 

WVDP 

Total 1,500 107,000 1% 

DOE also assumed that radiation and chemical exposure to offsite populations and non-involved workers 

to treat environmental restoration-generated wastes would be additive to their exposure to waste 

management emissions. The environmental restoration-generated TRUW volumes are so small compared 

to waste management TRUW, however, that environmental restoration-generated wastes are not likely to 

change the trends of impacts examined in the WM PEIS. For waste management workers, risks from 

physical hazards and exposure to radiation and chemicals from treating environmental restoration-generated 

TRUW would follow the same trends as for waste management wastes, with reduced hazards and exposure 

when the number of workers and facilities are less. This would favor shipping environmental restoration

generated wastes to available facilities rather than building new ones, considering only facility physical 

hazards or exposure. 

Similarly, costs are reduced when larger facilities are located at fewer sites, reflecting economies of scale. 

Thus, shipping environmental restoration-generated waste to facilities with available capacity, is more cost

effective than building new facilities. 
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Transportation. Risks and costs are proportional to transport miles. Overall, the volumes of environmental 

restoration-generated TRUW requiring shipment are very small compared to waste management TRUW; 

therefore, transport risks and costs for environmental restoration-generated wastes are expected to be small 

compared to those for waste management TRUW and are not expected to affect TRUW decisions. 
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8.16 Comparison of Alternatives Summary 

Health Risks 

Chapter 8 

The most adverse health risks result from alternatives where TRUW is treated to meets LDRs-in 

Regionalized Alternatives 2 and 3, and the Centralized Alternative. These alternatives require the use of 

thermal treatment of organic wastes which results in emissions of radionuclides (Pu-238, Am-241) that 

drive offsite cancer risks and increase probability of cancer to the MEI at SRS, LANL, and WIPP. 

Although waste management worker fatalities primarily result from physical trauma, fatalities are lower 

when TRUW is processed to meet WIPP-WAC or treated to reduce gas generation, than to meet LDRs. 

Estimated transportation fatalities are low in all alternatives; rail transportation fatalities are lower than 

truck. 

Air Quality Impacts 

The management of TRUW would not affect the air quality at most sites; however, emissions of 

radionuclides were estimated to exceed the applicable standards at LANL and WIPP in the alternatives 

involving treatment to meet LDRs at these sites (Regionalized Alternative 2 at LANL and the Centralized 

Alternative at WIPP). The exceedances at these sites may require additional control measures to reduce 

the emissions to acceptable levels. Emissions of other hazardous air pollutants and criteria polluants were 

estimated to be below the applicable standards at all sites. 

Water, Ecological, Cultural and Land Use Impacts 

Major impacts to these resources at the sites are unlikely for treatment of TRUW under any of the 

alternatives. However, ecological and cultural impacts analysis would require further site-specific studies 

prior to the selection of specific facility locations. 

Economic Impacts 

Nationwide, the largest economic effects of TRUW management would be for the Decentralized 

Alternative and would generally decrease as the alternatives become more centralized. The greatest benefit 

at any site occurs when TRUW is managed at that site. The greatest number of jobs attributable to 

management of TRUW, as a percentage of the regional baseline, would occur at INEL and WIPP under 

Regionalized Alternative 3 and the Centralized Alternative, respectively. None of the TRUW alternatives 
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would substantially affect the national economy, although some 1,900 to 12,000 jobs would be directly or 

indirectly financed. 

Population Impacts 

No major population increases are expected to occur at any site under any alternatives and thus, community 

characteristics and the provision of services would not be affected. 

Environmental Justice Concerns 

Assessment of potential environmental justice impacts associated with TRUW management indicated no 

substantive potential for disproportionately high and adverse health risks or environmental impacts to 

minority and low-income groups at any of the TRUW sites except WIPP. The potential at WIPP can be 

mitigated by selection of an alternative treatment technology or employment of more efficient emissions 

controls. 

Infrastructure Impacts 

Infrastructure impacts on water use, wastewater treatment, and power are comparable for the decentralized 

and regionalized alternatives, but much greater at WIPP in the Centralized Alternative. As traffic increases, 

potential impacts generally increase as the intensity of treatment increases, with greater impacts at several 

sites utilizing treatment to meet LDRs, with the greatest impacts at WIPP for the Centralized Alternative. 

Cost 

Costs increase as the level of treatment increases. Treatment to WIPP-W AC and treatment to reduce gas 

generation potential cost approximately the same. Treatment to meet LDRs costs approximately 25 % more. 

Transportation costs are lower than facility costs, making shipment to available facilities at another site 

generally less expensive than building a new facility when one does not exist on site. 

Environmental Restoration 

The environmental restoration-generated TRUW requiring treatment in the waste management system is 

currently estimated to be approximately 1 % of the waste management TRUW requiring treatment. Because 

the proposed TRUW facilities would have adequate capacity after treating waste that is currently in 

inventory, the waste management decisions regarding TRUW treatment facilities are not likely to be 

affected by these small amounts of environmental restoration-generated wastes. 
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Summary of Impacts by Alternative 

Table 8.16-1 summaries key impacts for each alternative . 
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Table 8.16-1. Comparison of TRUW Alternatives-Selected Results 

Number of Treatment 
Treatment Offsite # Sites Air Highest Air 

Sites Worker Truck Truck Non-
Alternative Treatment 

Physical 
Worker Population Radiation Radiation 

Pollutants Pollutant Truck Cost Comment 
CH RH Standard 

Hazard 
Cancer Cancer 

Fatalities Fatalities <'!: 10% of Percentages Shipments ($ Billions) 

Treat Treat Fatalities 
Fatalities Fatalities Standards at Any Site 

No Action 
a 11 5 WIPP- • • • 0 0 1 11 (VOC- 0 1.7 Extended Storage not in 

WAC ANL-E) compliance with RCRA 

· b 
Decentralized 16 5 WIPP- 3 1 * 4 3 3 35 (N02. 24,000 7.4 10 sites provided 

WAC ANL-E) interim storage, then 
ship to WIPP 

Regionalized 1 5 2 Reduce 3 1 * 3 3 3 24 (N02. 22,000 7 .7 4 western, 2 eastern 
Gas ANL-E) sites shred and grout to 

reduce gas generation 

Regionalized 2 5 2 LDRs 5 1 3 3 3 6 134 (Rad- 19,000 9 .0 4 western, 2 eastern 
LANL) sites LDRs treat 

Regionalized 3 3 2 LDRs 4 1 3 3 3 4 48 (Rad- 21,000 8.5 2 western, 2 eastern 
SRS) sites LDRs treat 

Centralized 5 WIPP 2 LDRs 4 1 1 3 3 3 319 (Rad- 22,000 7 .9 WIPP + 1 eastern, 1 
WIPP) western site LDRs treat 

CH = Contact Handled TRUW; RH = Remote Handled TRUW; LDR= Land Disposal Restrictions; WIPP-WAC = Waste Isolation Pilot Plant Waste Acceptance Criteria . 
* = Greater than 0 but less than 0 .5. 
8 

For No Action Alternative, storage is indefinite, no disposal at Waste Isolation Pilot Plant is assumed, for all other alternatives, disposal at WIPP is assumed. 
b In Decentralized Alternative, TRUW is processed at all 16 sites, then transferred to interim storage at 10 sites, then to WIPP. 
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Transuranic Waste Alternatives 

CH RB Treat ANL-E ETEC Hanford INEL LANL LBL LLNL Mound NTS ORR PGDP RFEfS SNL-NM SRS UolMO WIPP WVDP 

Treat Treat Stand 
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WAC 
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WAC 
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3 2 I.DRs r T Tb T 

WIPP 2 I.DRs r Tb T 

T=Treatrnent to one of three standards : process to current WIPP-WAC ; shred and grout to reduce potential for gas generation in the repository 

(Reduced Gas); and treat to meet LDRs using thermal organic destruction and complete treatment train . 

S=Storage after treatment under No Action and Decentralized Alternatives or store current inventory under No Action Alternative . 

3 
The Hanford Site treats both contact-handled- (CH) and remote-handled- (RH) waste . 

b ORR treats RH waste only . 

c The Hanford Site treats RH waste only . 
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CHAPfER9 

Impacts of the Management of High-Level Waste 

i Chapter 9 describes the environmental consequences associated with the no action, decentralized, :' 
regionalized, and centralized alternatives for storing vitrified high-level waste (HL W). This chapter i~ 
provides information on existing HL W volumes, and existing and planned facilities available at DOE I 
sites. This is followed by an overview of the analysis and assumptions relating to HLW r~ 
characteristics, th,e treatment and disposal technologies considered, and the rationale for selecting II~ 
the sites analyzed under each alternative. The chapter discusses the health risk, environmental '~ 
impacts, and costs of the alternatives, and provides a comparison of alternatives. il 

The m£thods used to evaluate the impacts are outlined in Chapter 5. Impacts tables for each major I 
DOE site ~r,ledc~~~ihneLed in

1
~~;umelll. Detailsc~f the FIL_~ anaGlysis ar~ contadin;d ~n

1
_ thAe technical i,_~:;:;, 

repon entlt e .ntg - ve rraste nventory, riaractenstics, eneratzon, an raci tty ssessment 
::i for Treatment, Storage, and Disposal Alternatives Considered in the U.S. Department of Energy .,., \\j 

Waste Management Programmatic Environmental Impact Statement" (ANL, 1995). Additional ] 
information can be found in the complete list of appendices and technical reports provided at the end 1.1.t.l .•. 

of Volume I. 

10 wc:•:«;;p:;-:;;:-: :;!;ll,;-:m·.·; :S... /;i❖:•: .--=c • .-.co:•:•:•:-,:;;;:-; , ; ,!:i;!_filc!;\ ... c.& .£.:-:;;;;;L .. , ... i;! .,,_,A •• •,'·}iliJ❖··™--··~·-'•:-.:.::,;:•:::::::•:::::•:::•:::, . ~:::::•:~;l;;li,i;•:•;;:-:-:-:-;:•:•:%;;!"J! 

9.1 Background 

9.1.1 DEFINITION AND ORIGIN 

The term HLW means (a) the highly 

radioactive waste material that results from 

the reprocessing of spent nuclear fuel (SNF), 

including liquid waste produced directly from 

reprocessing and any solid waste derived from 

the liquid that contains a combination of 

transuranic and fission product nuclides in 

quantities that require permanent isolation, 

and (b) other highly radioactive material that 

the U.S. Nuclear Regulatory Commission, 

consistent with existing law, determines by 

rule requires permanent isolation. 

• HL W is highly radioactive ¼t'.lSte material that results I 
from the reprocessing of spent nuclear fuel and :ill 
irradiated targets in nuclear defense, research, and '1'1 
production activities. ~ 

• HL W will be treated and packaged for disposal in a 
licensed geologic repository. 

• HL W is currently stored at the Hanford Site, the 
Idaho National Engineering Laboratory ([NEL), the 
Savannah River Site (SRS), and the West Valley 
Demonstration Project (WVDP). 

• Approximately 398,700 cubic meters of HLW have 
been generated. Treated (vitrified) HL W will require 
an estimated 28,372 canisters for packaging. 

• DOE must decide where to store the vitrified HLW 
canisters. 
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HLW also contains toxic metal, organic materials, and corrosive characteristics that are considered 

hazardous under the Resource Conservation and Recovery Act (RCRA) (42 USC 6901) . Because it is both 

radioactive and hazardous, HL W is considered mixed waste. 

The Nuclear Waste Policy Act (42 USC 10101-10270) enunciated the national policy that HLW be 

solidified and disposed of in a mined geologic repository, thus reaffirming an earlier pol icy that HL W must 

be solidified and turned over to the Federal government for disposal. The U.S. Nuclear Regulatory 

Commission (NRC) has established requirements for the performance of the geologic repository. DOE 

must submit an application for a repository license and show that the mined geologic disposal system, 

including repository site natural 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 the 

candidate geologic repository as required by the Nuclear Waste Policy Act and the Energy Policy Act (42 

USC 10101-10270). 

The impacts of disposing of HLW in a repository are not within the scope of this PEIS , but will be 

analyzed in a subsequent DOE NEPA document relating to the geologic repository . Because the Yucca 

Mountain site is the only candidate repository site being studied at the present time, DOE assumed the 

existence of a geologic repository there for purposes of analyzing the impacts of transporting the HL W to 

a potential disposal facility . 

9.1.2 VOLUMES AND LoCATIONS 

Government operations from 1944 to the present have generated about 398,700 cubic meters (105 million 

gallons) of HLW (DOE, 1992). Only four sites either store or manage HLW: the Hanford Site, INEL, 

SRS, and WVDP. There is a discussion in Section 9.2.5 of the potential additional canisters that may be 

generated if the Department proposes to chemically process some spent nuclear fuel (SNF) in the future, 

and a discussion of their potential impacts is in Section 9 .4 .4. 

DOE is proceeding with plans to treat HLW by processing it into a glass form that would not be readily 

dispersible into air or leachable into ground or surface water . This process is called vitrification. When 

the existing inventory of HL W is vitrified, the vitrified material will fill an estimated 28,372 canisters . 
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Table 9.1-1 shows the HLW inventory at the Hanford Site, INEL, SRS, and WVDP; and the projected 

total vitrified HL W canisters that will be produced as a result of treating the entire HL W inventory . 

Table 9.1-1. High-Level Waste Volumes and Projected Number of Estimated HLW Canisters 

Site 

Hanford 

INEL 

SRS 

WVDP 

Total 

Sources: DOE, 1992; ANL, 1995 ; DOE, 1994a. 

HLW Volume (m3
) 

258,800 

11,400 

126,900 

1,600 

398 ,700 

Total Number of Estimated 
Canisters to be Produced 

15,000 

8,500 

4,572 

300 

28,372 

Hanford: HL W has been generated at the Hanford Site as a result of plutonium production, research and 

development for advanced reactors, renewable energy technologies, waste disposal technologies, and 

cleanup of contamination from past practices. The Hanford Site began storing liquid HL W in belowground 

tanks in 1944. Over the years, three substantially different separations processes have been used at the site. 

In all cases, the acidic wastes were neutralized for storage in carbon steel tanks. Further, in order to 

remove strontium and cesium from the less active materials at the Hanford Site, several precipitation 

procedures were employed. These resulted in the concentration of strontium and cesium, now stored in 

capsules, and the introduction of organic and ferrocyanide precipitating agents which have produced 

potentially dangerous conditions in some of the tanks. The impacts of storing and transporting the strontium 

and cesium capsules have been analyzed and discussed in previous DOE NEPA documents (DOE, 1987; 

DOE, 1994b; ERDA, 1975) . These impacts are included in the cumulative impacts for the Hanford Site. 

The waste is mainly in three forms-liquid, saltcake, and sludge-and is contained in 177 belowground 

storage tanks built between 1943 and 1986. Approximately 258,800 cubic meters (68.3 million gallons) 

is stored in the Hanford HL W tanks. 

This waste will be treated at the Hanford Waste Vitrification Plant, which is scheduled to begin vitrifying 

HLW in 2009 under the Hanford Site Tri-Party Agreement 1994, milestone M-51-00 (TPA, 1994). 

Vitrification is expected to be completed in 2028 (DOE, 1987). 
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The estimated number of HL W canisters to be produced from vitrification of the Hanford Site tank waste 

depends on site-specific decisions regarding pre-treatment and disposal to be reached under the Tank Waste 

Remediation System EIS currently being prepared. However, for purposes of analysis, this PEIS assumed 

that an estimated 15,000 canisters will be produced from treating existing HLW. 

INEL: INEL's anticipated generation and management activities will result in approximately 7,600 cubic 

meters (2 million gallons) of liquid HLW and 3,800 cubic meters (I million gallons) of calcined HLW in 

storage at the Idaho Chemical Processing Plant. Liquid HLW has been blended routinely with sodium

bearing liquid and calcinated at the New Waste Calcining Facility, which converts the waste into dry , 

noncorrosive granules. The calcinated waste is stored in stainless steel closed bins inside near-surface 

concrete vaults (DOE, 1995c). 

Calcination of liquid HLW at INEL results in a solid that is safer to store than liquid waste but does not 

meet NRC requirements for disposal in a repository . The calcination process may be classified as an 

interim best demonstrated available technology by EPA under RCRA, pending development of a process 

to produce a stable glass, ceramic or glass/ceramic that will meet both Atomic Energy Act and RCRA 

requirements. Characteristics of INEL waste suggest the waste form will be a glass-ceramic composite 

material. The WM PEIS assumes that production of HL W canisters will begin in 2014 and to be completed 

in 2038 (ANL, 1995a). An estimated 8,500 HLW canisters will be produced. 

SRS : An inventory of approximately 126,900 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. 

The vitrification facility at SRS, known as the Defense Waste Processing Facility, is almost complete. 

Vitrified HL W canister production is expected to begin in 1996 and to be completed in 2020 (DOE, 

1994a). For purposes of this PEIS, the estimated total number of canisters is assumed to be 4,572, the total 

planned storage capacity of HLW canisters at SRS (DOE, 1995a). 

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. 
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Under the West Valley Demonstration Project Act (42 USC 2021a et seq.), DOE is demonstrating the 

solidification for disposal of liquid HLW. 

The WVDP HLW inventory is approximately 1,600 cubic meters (430,000 gallons). All the HLW will be 

blended together with glass-forming materials and vitrified into a borosilicate glass waste form. The 

WVDP vitrification facility is under construction; operation is expected to begin in 1996 and be completed 

in 1998, resulting in the production of an estimated 300 canisters (ANL, 1995). 

Analysis in the WM PEIS assumes use of existing storage facilities until their capacities are met. If 

additional capacity is needed, use of new conceptual 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. Conceptual facilities are based on generic designs 

with set impacts (e.g., cost, performance/efficiency). When necessary for analysis, an assumption was 

made that the impact of existing facilities essentially reflects the 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 HL W canisters . The following sections briefly describe each of these facilities and features. 

9.1.3.1 High-Level Waste Canisters 

HL W canisters are large stainless steel cylinders resembling those typically used to store gases (such as 

oxygen). In the vitrification process, a molten mixture of HLW and glass-forming materials is poured into 

the canisters. After each canister is filled, it is sealed with a welded plug. After sealing, each canister is 

tested for leaks and the surface is decontaminated. Following decontamination, the canisters are loaded into 

a shielded cask and transferred to storage. Table 9 .1-2 lists the dimensions, weights, and activity levels 

of the HL W canisters assumed in this PEIS at the four HL W sites . 
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Table 9.1-2. Dimensions, Weights, and Activity Content of HLW Canisters 

Characteristics Hanford INEL SRS WVDP 

Material Stainless steel 

Outer diameter (cm) 61 64.1 61 61 

Overall height (cm) 300 475 300 300 

Nominal wall thickness (cm) 0.95 0.95 0.95 0.34 

Total weight (kg) 2 ,150 4,878 2,182 2,152 

Activity per canister (megacuries) 1,373 2,330 2,344 1,043 

Decay beat per canister (watts) 389 720 709 311 

Notes: 
The canister dimensions are assumed for this PEIS. The Hanford Site is analyzing alternative canister dimensions under the Tank 
Waste Remediation System EIS, and INEL is analyzing options for final waste form and canister size under the INEL 
Environmental Restoration and Waste Management Programs EIS. Selection of a different size canister could result in a decrease 
or increase in the number of canisters produced and rate of acceptance at the repository. 

Source: ANL, 1995 . 

9.1.3.2 Storage Facilities for High-Level Waste Canisters 

Storage facilities for HLW canisters are buildings containing underground plugged storage vaults within 

a concrete structure that is designed to withstand earthquakes and other natural disasters. When casks 

containing HLW canisters are received at a storage facility, the HLW canisters are unloaded. A concrete 

plug is lifted from the top of the storage vault, or from the floor of the building, and the canisters are 

lowered into tubes within the cavity. Each storage tube, or sleeve, is then sealed to prevent the 

canistersfrom coming into direct contact with cooling or ventilation system air. After the storage tubes are 

sealed, a concrete plug is lowered over the cavity. Radioactive decay heat from the canisters is transferred 

to the 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 
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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 the 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 HL W canisters. The racks containing the HL W 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 300 canisters (ANL, 1995) . 

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 HL W canisters. Commensurate with the recent Tri

Party Agreement at the Hanford Site, the HLW canister storage facility is expected to be operational by 

2009. 

9.1.3.3 Transportation Packages for High-Level Waste 

Transportation of all DOE radioactive material must conform to the Hazardous Materials Transportation 

Act, Department of Transportation (DOT) , and NRC regulations . HL W canisters would be transported in 

Type B packages, which provide a high degree of assurance that, even in severe accidents, package 

integrity will be maintained with essentially no loss of radioactive contents or serious impairment of the 

shielding capability provided by the package. DOE has prepared initial designs for a HLW waste cask for 

truck transportation based on SRS canister designs. As designed, the HLW waste cask uses a solid body 
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concept to absorb energy during an accident and normal transportation. To minimize the exposure to 

gamma radiation, shielding would be provided by a depleted uranium liner inside the cask body. The WM 

PEIS assumed that the HLW truck cask would contain only a single HLW canister, however, it is likely 

that DOE will develop a multiple-canister truck cask, as well as a cask for transporting HL W canisters by 

rail. The WM PEIS assumed that five HLW canisters would be shipped per rail cask, therefore rail 

transportation could reduce the number of shipments by at least 80 % . Further details of the WM PEIS 

assumptions for transporting HLW canisters are contained in Appendix E. Currently, no casks for shipping 

HLW canisters by truck or rail have been certified by the NRC ( ANL, 1995). 

9 .2 Analytical Methods and Assumptions 

Reported HL W volumes, characteristics, and facilities were used to analyze human health risks, 

environmental and socioeconomic impacts, and costs associated with each of the HL W alternatives. To 

facilitate the analysis, DOE made numerous assumptions on HLW characteristics, facilities, and 

transportation. These assumptions are described below. 

9.2.1 CHARACTERISTICS 

High-level waste is generated by the chemical reprocessing of SNF and irradiated targets generated in DOE 

programs for research, development, testing, and production, and from Naval propulsion fuel. The 

radioactivity from HLW results primarily from radionuclides of cesium, and strontium; a very small 

amount results from the decay of transuranic radionuclides. HLW also contains toxic metals and organic 

materials that are considered hazardous under RCRA. 

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, 
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commonly referred to as "saltcake." Although SRS and WVDP have neutralized their HLW, the INEL 

reprocessing plant kept its HL W acidic and stored it in stainless steel tanks pending pre-treatment to a 

granular solid through a process called ·"calcination." This "calcine" is stored for future processing to a 

final waste form. For purposes of analysis, the WM PEIS assumes that a glass-ceramic will be selected as 

the final INEL waste form. 

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 millions 

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 HL W 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. 

9.2.3 FACILITIES 

Treatment: All four HLW sites are in some stage of planning or constructing facilities to treat HLW into 

an acceptable 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 produced, 12 storage modules would need to be constructed system wide. One module 

currently exists at SRS and full storage capacity for the WVDP canisters exists at that site. 

Disposal: Under the Nuclear Waste Policy Act, HLW will be disposed of at a geologic repository; Yucca 

Mountain in Nevada is the site currently being studied for suitability to house the repository . The DOE 

assumes that acceptance of DOE-managed HLW at this facility will begin in 2015 . In accordance with the 

repository program, DOE's annual limit for disposal is 400 metric tons uranium (MTU) equivalent (DOE, 

1994d). The WM PEIS assumed that one (1) canister equals 0.5 MTU. Therefore, only 800 canisters per 

9-9 



Chapter 9 Impacts of the Management of High~Level Waste 

year can be shipped to the repository based on this disposal rate. However, due to the rate at which 

canisters will be accepted at the repository, storage capacity will have to be constructed for the total 

number of canisters produced, or production of the canisters will have to cease until the geologic repository 

is able to accept them. Further, although a geologic repository for the permanent disposal of HLW is 

scheduled to begin accepting DOE-managed HLW in 2015, for purposes of analysis in the WM PEIS, DOE 

has also analyzed HL W canister storage requirements should the opening of the repository occur some time 

after 2015. 

9.2.4 CANISTER PRODUCTION RATES 

For purposes of the WM PEIS, the following assumptions were made regarding the production of canisters 

at each of the four HL W sites: 

Hanford 

• The No Action Alternative assumes a production rate of 320 canisters per year, based on the Hanford 

Site EIS (DOE, 1987). All other alternatives assume a production rate of 790 canisters per year. 

• Canister production would begin in 2009 and would be completed in 2028 . 

• The Hanford Site would produce an estimated 15 ,000 canisters. 

INEL 

• A production rate of 327 canisters per year is assumed for all alternatives, except the No Action 

Alternative. The No Action Alternative assumes no canister production because INEL is not 

authorized treatment to afinal waste form acceptable for disposal in the candidate repository and is 

assumed to have no canister storage facilities. 

• Canister production would begin in 2014 and would be completed in 2040. 

• INEL would produce an estimated 8,500 canisters. 
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SRS 

• A production rate of 190 canisters per year is assumed for all alternatives. 

• Canister production would begin in 1996 and be completed in 2020. 

• SRS would produce an estimated 4,572 canisters. 

WVDP 

• A production rate of 100 canisters per year is assumed for all alternatives . 

• Canister production would begin in 1996 and be completed in 1998. 

• WVDP would produce an estimated 300 canisters. 

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 Research Reactor Spent Nuclear Fuel 

Additional canisters of HL W could be generated from foreign research reactor SNF and other sources 

during chemical processing (DOE, 1995b). These additional canisters could add to the inventory of 

canisters evaluated in the WM PEIS. It is estimated that up to 170 canisters could be produced at SRS in 

addition to the 4,572 canisters assumed in the WM PEIS, or alternatively , 300 canisters could be produced 

at INEL in addition to the 8,500 assumed at INEL. At SRS, the additional 170 canisters would represent 

an increase of 3. 7 % and at INEL, the 300 additional canisters would represent an increase of 3 .5 % . 

9.2.5 TRANSPORTATION 

Transportation by truck is assumed in most calculations . The WM PEIS assumed that a truck cask would 

contain only a single HL W canister and that five HL W canisters would be shipped per rail cask, therefore 

transportation by rail would reduce the number of trips by at least 80 % . 
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Under all alternatives, DOE would be required to complete designs and obtain the necessary certification 

for casks for HL W canister transport to either another site or the 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 and applicable DOT and NRC regulations . 

Table 9.2-1. High-Level Waste Canister Production Schedule for the 
No Action Alternative and All Other Alternatives 

Site 
Action 

Hanford INEL SRSa 

High-Level Waste Canister Production for the No Action Altemativeb 

Anticipated start of production 2009 0 1996 

Anticipated end of production 2028 0 2020 

Anticipated start of shipping to repository 2016 0 2037 

Anticipate end of shipping to repository 2036 0 2042 

Estimated number of canisters produced 15,000 0 4,572 

Existing or planned storage yes no yes 

Existing or planned storage capacity, number 750 0 4,572 
of canisters 

High-Level Waste Canister Production for All Other Altemativei 

Anticipated start of production 2009 2014 1996 

Anticipated end of production 2028 2040 2020 

Estimated number .;f canisters produced 15,000 8,500 4,572 

Existing or planned storage yes yes yes 

Existing or planned storage capacity, number 750 8,500 4,572 
of canisters 

WVDP 

1996 

1998 

2016 

2018 

300 

yes 

300 

2014 

2040 

300 

yes 

300 

a 
Storage capacity for 2,286 canisters currently exists at SRS. Another 2,286-canister facility has been approved and will be 

f;Onstructed in 2007. Impacts from constructing the second canister storage facility have been included in the WM PEIS analysis . 
If there is a delay in the schedule for the geologic repository, all timelines would require adjustment. 

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 the chapter shows the sites at 

which HLW would be stored under each alternative. This foldout table is designed to be used as a quick 

reference when reading the HL W impact sections. 
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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 HL W canister storage options, and to 

provide input for a decision about where to store HLW. For 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 HLW 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 the repository until some time later than 2015 , but at the same 

rate of acceptance of 800 canisters per year. 

9.3.1 NO ACTION ALTERNATIVE 

Under the No Action Alternative, only existing and approved HLW canister storage facilities would be 

used. The existing HL W canister storage facilities include the Glass Waste Storage Building at SRS with 

a storage capacity of approximately 2,286 HLW canisters and the Chemical Process Cell at WVDP with 

a storage capacity of approximately 300 HL W canisters. In addition to these existing HL W canister storage 

facilities , DOE has authorized the construction of a second glass storage building at SRS having a capacity 

of2,286 canisters (DOE, 1994a). DOE also approved a Hanford storage facility that would provide enough 

storage capacity for approximately 750 HLW canisters (DOE, 1987). This facility is expected to be 

operational by 2009. No HL W canister storage facility exists or is approved for INEL (DOE, 1995 d). 

Each site would store only those canisters produced at that site . The Hanford Site would run out of HLW 

canister storage capacity before HL W canister acceptance begins at the geologic repository in 2015 , based 

on an anticipated HLW canister production rate of 320 canisters per year and the expected start up of 

vitrification operations in 2009. Without sufficient storage capacity for HL W canisters, the anticipated 

HL W vitrification operations at the Hanford Site and INEL would be interrupted or delayed until sufficient 

storage capacity could be built or capacity existed at the geologic repository. 

Figure 9.3- 1 illustrates the No Action Alternative . Table 9.3-1 summarizes by site, the number of HLW 

canisters stored, the shipment destination, and number of canister shipments by truck for the No Action 

Alternative. 1 

' Due to refinements in the No Action Alternative definition, the transportation impacts in Appendices E and F 
are based on old data and will be made consistent with the assumptions used in this Chapter. However, the 
analytical methodology was identical. 
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Because the No Action Alternative is based on existing or approved capacity at each of the four sites and 

the anticipated acceptance rate by the geologic repository, the following assumptions were developed for 

performing the No Action Alternative analysis for this PEIS. These assumptions were necessary to allow 

for the processing of HL W to continue once operations began since not all sites have sufficient storage 

capacity and the repository is not scheduled to accept DOE-managed HL W until 2015 . 

• Production of HLW canisters under the No Action Alternative would be phased in due to the lack of 

existing storage capacity at most of the sites and the assumed acceptance rate by the geologic 

repository of 800 canisters per year. Using this assumption, production of canisters would not stop 

once it began, but it deviates from actual site-specific planning schedules for the Hanford Site and 

INEL. This assumption is necessary unless a higher acceptance rate by the repository is allowed. 

• If the geologic repository does not begin accepting DOE-managed HL W by January 1, 2016, further 

delays in the start of production of HL W canisters would occur. 

• WVDP: As soon as the repository begins accepting HLW canisters, WVDP would ship canisters at 

a rate of 100 per year. It would take three years to ship all WVDP HLW canisters. 

• Hanford: As soon as the repository begins accepting HLW canisters, the Hanford Site would ship 

canisters at a rate of 700 per year for the first three years while WVDP ships its canisters, and then 

ships at a rate of 800 canisters per year. It will take approximately 21 years to ship all Hanford 

canisters. Since the Hanford Site will construct storage capacity for 750 canisters under the No Action 

Alternative, DOE assumed that 750 canisters would be in storage the entire time until only 750 

canisters are left and then these would be shipped in the last 2 years. 

• SRS: The canisters remain in storage until all of Hanford' s canisters are shipped to the repository. 

9-14 

If the Hanford Site began shipping its canisters in 2016, shipment of SRS canisters would begin in 

2037 and be completed in 2042 at a rate of 800 canisters per year. If the repository does not open as 

scheduled, shipment of SRS canisters would start the year Hanford's shipments ended. It would take 

about 6 years at a rate of 800 canisters per year to ship all SRS canisters to the repository . 
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• INEL: INEL produces no HLW canisters under the No Action Alternative because a decision on the 

final waste form for disposal has been deferred (DOE. 1995c; DOE, 1995d). The WM PEIS assumed 

that the final waste form would be a glass-ceramic. 

9.3.2 DECENTRALIZED ALTERNATIVE 

Under the Decentralized Alternative, storage capacity equal to the anticipated total production of HL W 

canisters would be constructed at each site. This would allow each site to start generating HLW canisters 

as soon as the treatment facilities were available, prior to acceptance by the geologic repository. With 

adequate storage capacity at all four sites until canister acceptance at the geologic repository in 2015, no 

delays in the production of HLW canisters would occur. Figure 9.3-2 illustrates the Decentralized 

Alternative. Table 9.3-2 summarizes by site, the number of HLW canisters stored, the shipment 

destination, and number of canisters shipped by truck for the Decentralized Alternative. 

9.3.3 REGIONALIZED ALTERNATIVE 1 

Under Regionalized Alternative 1, the HL W canisters produced at WVDP would be transported to SRS 

for storage in approved transportation casks. Adequate storage capacity for HLW canisters would be 

constructed at the Hanford Site, INEL, and SRS; the canisters would be stored there until a geologic 

repository in 2015 . Figure 9.3-3 illustrates Regionalized Alternative 1. Table 9.3-3 summarizes by site, 

the number of HLW canisters stored, the shipment destination, and number of canisters shipped by truck 

for Regionalized Alternative 1. 
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HLW No Action Alternative 

e HLW Sites 

• Candidate Disposal Site 

Figure 9.3-1. HL W No Action Alternative 

Activity Hanford INEL SRS WVDP Totals 

Number of Canisters Stored 750 0 4,572 300 5,622 

Number of Canister Shipments 15,000 0 4,572 300 19,872 
By Truck 

Shipment Destination Geologic Repository 

Estimated number of HLW canisters is based on HLW canister storage capacity authorized in approved NEPA documents . 
Although the Hanford Site has authorized storage for 750 HLW canisters, under the No Action Alternative, the Hanford Site will 
ultimately produce an estimated 15,000 HLW canisters . 

Table 9.3-1. HLW No Action Alternative Canister Disposition 
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HL W Decentralized Alternative 

e HLW Sites 

• Candidate Disposal Site 

Figure 9.3-2. HL W Decentralized Alternative 

Activity Hanford INEL SRS WVDP Totals 

Number of Canisters Stored 15,000 8,500 4,572 300 28,372 

Number of Canister Shipments By 
15,000 8,500 4,572 300 28,372 

Truck 

Shipment Destination Geologic Repository 

Estimated number of HLW canisters is based on t.otal estimated HLW canister production at the site. 

Table 9.3-2. HLW Decentralized Alternative Canister Di.sposition 

9-17 



Chapter 9 Impacts of the Management of High-Level Waste 

HLW Regionalized Alternative 1 

e HLW Sites 

• Candidate Disposal Site 

Figure 9.3-3. HL W Regionalized Alternative 1 

Activity Hanford INEL SRSa WVDP Totals 

Number of Canisters Stored 15,000 8,500 4,872 0 28 ,372 

Number of Canister Shipments By 
15,000 8,500 4,872 300 28,672 

Truck 

Shipment Destination Geologic Repository Storage at 
SRS 

8 
This total number includes the 300 HLW canisters from WVDP that were initially shipped to SRS. 

Table 9.3-3. HL W Regionalized Alternative 1 Canister Disposition 

9.3.4 REGIONALIZED ALTERNATIVE 2 

Under Regionalized Alternative 2, the HLW canisters produced at WVDP would be transported to the 

Hanford Site in approved transportation casks. Adequate storage capacity for HL W canisters would be 
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provided at the Hanford Site, INEL, and SRS until HL W canisters were accepted at a geologic repository. 

Figure 9.3-4 illustrates Regionalized Alternative 2. Table 9.3-4 summarizes by site, the number of HLW 

canisters stored, the shipment destination, and number of canisters shipped by truck. 

a 

HL W Regionalized Alternative 2 

e HLW Sites 

• Candidate Disposal Site 

Figure 9.3-4. HL W Regionalized Alternative 2 

Activity Hanforda INEL SRS 

Number of Canisters Stored 15,300 8,500 4,572 

Number of Canister Shipments By 15,300 8,500 4,572 
Truck 

Shipment Destination Geologic Repository 

WVDP 

0 

300 

Storage at 
Hanford 

This number includes the 300 HLW canisters from WVDP that were initially shipped to the Hanford Site. 

Table 9.3-4. HL W Regionalized Alternative 2 Canister Disposition 

Totals 

28,372 

28,672 
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9.3.5 CENTRALIZED ALTERNATIVE 

Under the Centralized Alternative, the HLW canisters produced at INEL, SRS, and WVDP would be 

transported to the Hanford Site in approved transportation casks, where adequate storage capacity for HL W 

waste canisters would be provided at the Hanford Site until the canisters were accepted at a geologic 

repository. Figure 9. 3- 5 illustrates the Centralized Alternative. Table 9. 3-5 summarizes by site, the 

number of HLW canisters stored, the shipment destination, and number of canisters shipped by truck. 

If this alternative were selected, the Hanford Site Tri-Party Agreement may have to be modified in 

consultation with the State of Washington to include a provision for the storage of INEL, SRS, and WVDP 

HLW canisters and modify the start-up and completion construction dates for the Hanford Site canister 

storage facility. 

Because the WM PEIS analyzed two different timing assumptions for acceptance of HL W at the repository, 

the assumptions for the centralized alternatives vary. The WM PEIS assumed only that HLW canisters 

produced before the repository begins accepting DOE-managed HLW in 2015 would be shipped to the 

Hanford Site for centralized storage. The remaining canisters produced at SRS and INEL after 2015 would 

be shipped directly to the repository. WVDP produces all its canisters prior to 2015, therefore all 300 

canisters would be shipped to the Hanford Site. This is the basis for only a fraction of the total number of 

canisters being centrally stored at the Hanford Site. For the scenario where acceptance of DOE-managed 

HLW at the repository is delayed past 2015, all canisters produced at WVDP, SRS, and INEL would be 

shipped to the Hanford Site for storage prior to shipment to the repository once it begins accepting HLW, 

is iHustrated in Figure and Table 9.3-6. 
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HLW Centralized Alternative-Shipment to Repository in 2015 

e HLW Sites 

• Candidate Disposal Site 

Figure 9.3-5. HL W Centralized Alternative 

Activity Hanforda INEL SRS WVDP Totals 

Number of Canisters 
18,000 8,173 2,199 0 28,372 

Stored 

Number of Canister 
18,000 327 8,173 2,199 2,373 300 31,372 

Shipments 

Shipment Destination 
Geologic Storage 

Geologic Repository Storage at Hanford 
Repository at Hanford 

a Geologic repository begins accepting OO&managed lll.,W in 2015: number of lll.,W canisters stored and shipped includes the 300 from WVDP, 
2,373 from SRS, and 327 from INEL that were initially shipped to the Hanford Site. 

Table 9.3-5. HL W Centralized Alternative-Geologic Repository Operates in 2015 
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HLW Centralized Alternative-Shipment to Repository Later Than 2015 

e HLW Sites 

• Candidate Disposal Site 

Figure 9.3-6. HL W Centralized Alternative 

Activity Hanforda INEL SRS WVDP Totals 

Number of Canisters Stored 28,372 0 0 0 28,372 

Number of Canister Shipments 28,372 8,500 4,572 300 41 ,744 

Shipment Destination 
Geologic 

Storage at Hanford 
Repository 

a 
Acceptance of DOE-managed HLW at the geologic repository is delayed past 2015 : number of HLW canisters stored and shipped 

includes 300 from WVDP, 4,572 from SRS, and 8,500 from INEL that were initially shipped to the Hanford Site. 

Table 9.3-6. HL W Centralized Alternative-Geologic Repository Operates Later than 2015 
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9.3.6 RATIONALE FOR SELECTING STORAGE SITES 

Chapter 9 

The five HLW storage alternatives were developed to cover the range of reasonable alternatives. From one 

to four sites are available for storage of HLW canisters (the Centralized and Decentralized Alternatives, 

respectively). DOE selected two intermediate alternatives, transporting the relatively small amount of 

WVDP HLW canisters to either the Hanford Site or SRS. To select the regionalized alternatives, DOE 

focused on the sites with the largest amount of HL W canisters (Hanford) and where transportation would 

be minimized (SRS) . INEL was eliminated from consideration as a regionalized alternative site because 

it has no existing or approved storage facilities. 

In the Centralized Alternative, all HLW canisters would be shipped to the Hanford Site for storage. The 

Hanford Site was selected because it has the greatest volume of HLW canisters and provided a reasonable 

estimate of the impacts no matter which site is ultimately selected. The major variable is the total miles 

transported between existing DOE sites, the central storage site and the repository. Consolidating all HL W 

canisters at the Hanford Site bounds the impact due to transportation for centralized storage. Although 

choosing an eastern site would bound the transport impacts from the central storage facility to the 

repository, this is not considered to be reasonable given the Yucca Mountain Site Characterization Project. 

WVDP was eliminated from consideration for the Centralized Alternative because it has the smallest 

volume ofHLW canisters, only 0.4% of the total HLW canisters and would be inconsistent with the West 

Valley Demonstration Project Act. 
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9 .4 Health Risks 

Both fatalities and cancer incidences for WM workers are comparable for the decentralized, 
regionalized, and centralized alternatives and do not favor one alternative over another. Worker i 

:• 
cancer fatalities from radiation exposure exceed fatalities from physical hazards. The decentralized, ;-
regionalized, and centralized alternatives each have three estimated cancer fatalities and one 
estimated fatality from physical hazards. Truck transponation risks are slightly higher for the \.:= 

Centralized Alternative than for other alternatives, in the categories of radiological risks to the 
population, to the crew, and physical trauma to the crew from traffic accidents. In general, rail risks ~i 
are lower than truck risks. Population cancer fatalities from facility accidents are less than one for ~: 
each of the HLW alternatives. :~ 

· ·:::;::;;:..::,::o::c::«,,:,_,<:=,,,,,_«,,;s:,,,,,,~;,::;;;;;:«,ii,:,,.--:x.;<:«:x:.-::::,<.<::,;x;:..,;;:,..,::::;:,,,::,,::;:,,;;:;;;;;.~,,::,'@':•:,,,:;;«:,::,;;:;;.:;:,:.;:,,,;=•""''':;::::::::::;:,:x:;;::::,;x::x:»z::::;,.>.,«':':¼'iix«,'i:,:x::r-x,;;,:::~,:;;;;:::::;:;,::::::~;:.,>.:::::,;:m;@,Jj 

Health risk impacts can result from exposure to radiation and from physical trauma associated with 

constructing and operating storage facilities or transporting waste. Health effects resulting from radiation, 

whether from sources external or internal to the body, can affect either the exposed individual (known as 

a "somatic" effect [e.g., cancer]) or descendants of the exposed individual (known as a "genetic" effect) . 

This section discusses the estimated adverse health impacts resulting from radiation exposure as well as 

the physical hazards for each HL W storage alternative. Details of the HL W results are contained in 

Appendices D, E, and F. Methodology details are contained in Chapter 5 and in ORNL Technical Reports 

(ORNL, 1995b; ORNL, 1995c; ORNL, 1995d). 

The potential health risk to receptor populations waste management workers population ( or "waste 

management workers") whcih are defined as onsite employees working in an installation's waste 

management facilities , including workers involved in the waste management process, construction workers 

who build the waste management facilities, and those operating the trucks and trains taht transport the 

waste; 

The impacts evaluated were: 

• Fatalities from physical hazards; 

• Cancer fatalities from radiation exposure; 

• Cancer incidences from radiation exposure; 

and 

• Genetic effects from radiation exposure. 
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9.4.1 ROUTINE OPERATION IMPACTS 

For operations involving storage of HLW canisters, waste management workers directly involved in 

storage activities are the only population of concern for potential adverse health effects. Waste management 

workers are at risk of developing adverse health effects as a result of the external dose from the presence 

of high activity radionuclides in vitrified HLW and from physical trauma resulting from storage facility 

construction and operation accidents. Health risks from the chemical constituents of vitrified HL W 

canisters in storage are not estimated since vitrifying the HL W minimizes the exposure to workers and the 

public. Waste management worker health risks are presented as the total number of workers who are 

estimated to experience adverse health impacts if a particular alternative is implemented. Table 9 .4-1 

provides the number of waste management storage workers analyzed by alternative. These numbers are 

derived from generic baselines which established the number of personnel required to operate storage 

facilities needed to manage a given number of canisters. 

Table 9.4-1. Waste Management Storage Workers Population by Alternative 

WM Storage Workers Population by Alternative 
a 

Site 
No Action Decentralized Regionalized 1 Regionalized 2 Centralized 

Hanford 2 27 227 227 233 291 

INEL 0 97 97 97 94 

SRS 1 08 108 114 99 99 

WVDP 16 16 16 16 16 

a Values represent the number of full-time equivalents (FTEs) over the entire storage period evaluated. 

Worker risks associated with physical hazards were evaluated for between 20 and 45 years of operation 

depending on the site. In addition this time included risks due to loading HL W canisters into storage, 

storage, and loading HLW canisters onto trucks for shipment. However, worker risks from direct radiation 

were evaluated for an entire lifetime (70 years), because health impacts from direct radiation could occur 

throughout the lifetime of the exposed individual. 

Table 9.4-2 provides an overview of the health risk endpoints, receptor groups, hazard sources, pathways, 

and exposure periods evaluated for HLW canister storage. 
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Understanding Scientific Notation Ii 
If 

Scientific notation is used in the WM PEIS to express numbers that are so large or so small that they ~~ 
can be difficult to read or write. Scientific notation is based on the use of positive and negative l' 
powers (or exponents) of 10. A number written in scientific 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 

101 = 10 X 1 = 10 
102 = 10 X 10= 100 
and so on, therefore, 
106 = 1,000,000 (or 1 million) 
etc. 

Negative Powers of 10 

10-1 = 1/10 = 0.1 
10-2 = 1/100 = 0 .01 
and so on, therefore, 
10-6 = 0.000001 (or 1 in 1 million) 
etc. 

A power of 10 is also commonly expressed as "E", where "E" means "x 10". For example, 3 x 105 

can also be written as 3E+05, and 3 x 10-s is equivalent to 3E-05. Therefore, 3E+05 =300,000 and 
3E-05=0.00003. 
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The health risk data tables in this section use "E" notation with negative exponents. Probability is Ill 
expressed as a number between 0 and 1. The notation JE-06 can be read 0. 000003, which means that ,,. 

Iii 
~~~::::~:;:: ~~~~:e!::l~;?s~0,000 that the associated result (e.g., total cancer) will occur in the JII 
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Table 9.4-2. HL W Health Risk Analysis Components 

HL W Canister Storage 

Endpoints Receptor Source Pathways 
Exposure Table 

period Reference 

Number of Trauma WM Workers Physical Hazards Physical Hazards 20 years 9.4-3 
Fatalities 

Number of Cancer WM Workers Radionuclides Inhalation, Direct 10 years 9.4-3 
Fatalities Radiation 

Number of Cancer WM Workers Radionuclides Inhalation, Direct 10 years 9.4-5 
Incidences Radiation 

Number of Genetic WM Workers Radionuclides Inhalation, Direct 10 year 9.4- 5 
Effects Radiation 
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This human health risk analysis includes evaluation of both the potential numbers of fatal cancers as well 

as the numbers of total cancer incidences induced by exposure to radionuclides and direct radiation . The 

numbers of nonfatal cancers can be derived from the cancer incidence values by subtracting the estimated 

number of fatal cancer cases. 

9.4.1.1 Estimated Number of Fatalities 

Table 9 .4-3 presents an overview, by alternative, of the total program-wide fatalities associated with 

storage of HLW canisters until the repository begins accepting DOE-managed HLW in 2015. For HLW 

operations, fatalities resulting from direct radiation exposure are estimated to be greater than those from 

physical hazards for all alternatives. 

Table 9.4-3. HL W Canister Storage: Estimated Number of Fatalities Program-Wide 

Storage Acceptance at the Repository Beginning 

Alternative 
Number of in 2015 

Storage Sites WM Worker WM Worker 
Radiation Exposure Physical Hazards 

No Action 4 1 * 

Decentralized 4 3 1 

Regionalized 1 3 3 1 

Regionalized 2 3 3 1 

Centralized 3 3 1 

* Greater than O but less than 0.5. 

On a site-level basis, the number of latent cancer fatalities from direct radiation exposure is estimated to 

exceed one only at the Hanford Site under all alternatives except No Action and at SRS under Regionalized 

Alternative 1. 

Cancer fatalities were also evaluated as annual incremental risks for each year past 2015 if acceptance of 

DOE-managed HL W by the repository is delayed. Estimated annual fatality risks for both radiation 
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exposure (cancer) and physical hazards varied slightly from site to site; however, for a given site, the 

estimated values were constant across the proposed alternatives. These values are presented in Table 9 .4-4. 

Table 9.4-4. HL W Storage: Incremental Annual Exposure Risks Associated with 
Storage Beyond 2015 

Hanford INEL SRS WVDP 

WM WM WM WM WM WM WM WM 

Alternative Worker Worker Worker Worker Worker Worker Worker Worker 
Radiation Physical Radiation Physical Radiation Phsyical Radiation Physical 
Exposure Ha7.ard Exposure Hazard Exposure Ha7.ard Exposure Ha7.ard 
Fatalities Fatalities Fatalities Fatalities Fatalities Fatalities Fatalities Fatalities 

No Action ?E-03 3E-03 0E+00 0E+OO 8E-03 3E-03 IE-03 5E-04 

Decentralized ?E-03 3E-03 8E-04 4E-04 8E-03 3E-03 IE-03 5E-04 

Regionalized I ?E-03 3E-03 8E-04 4E-04 8E-03 3E-03 0E+00 0E+00 

Regionalized 2 ?E-03 3E-03 8E-04 4E-04 8E-03 3E-03 0E+00 oE+oo, 

Centralized 8E-03 3E-03 0E+OO 0E+OO 0E+00 0E+0O 0E+00 0E+00 

9.4.1.2 Estimated Number of Cancer Incidences and Genetic Effects 

Table 9 .4-5 presents an overview, by alternative, of the total program-wide estimated cancer incidences 

and genetic effects associated with direct radiation exposure received as a result of storage of HL W until 

the repository begins accepting DOE-managed HLW in 2015. Cancer incidence is estimated to exceed one 

under each alternative; the No Action Alternative has the lowest estimated number of radiation-induced 

latent cancers. In contrast, estimated genetic effects incidence did not exceed one under any alternative. 

On a site-level basis, estimated cancer incidences exceeded one at the Hanford Site and SRS under all 

alternatives, and at INEL under all alternatives except No Action. Genetic effects incidence was not 

estimated to exceed one at any site under any alternative. 

Estimated cancer incidence and genetic effects incidence were evaluated as annual incremental risks for 

each year past 2015 if acceptance of DOE-managed HLW by the repository is delayed. Estimated annual 

cancer incidence and genetic effects risks varied slightly from site to site; however, for a given site, the 

estimated values were constant across the proposed alternatives. The estimated annual cancer incidence and 

genetic effects incidence risks are presented in Table 9 .4-6. 
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Table 9.4-5. HL W Canister Storage: Estimated Number of Cancer Incidences 
and Genetic Effects Program-Wule 

Storage Assuming Acceptance at the Repository Beginning in 
2015 

Alternative 
Number of 

Storage Sites WM Worker WM Worker WM Worker 
Population Dose Radiation Cancer Radiation Genetic 

(person-rem) Incidence Effects 

No Action 4 4,500 6 * 
Decentralized 4 7,000 10 * 
Regionalized 1 3 7,100 10 * 
Regionalized 2 3 7,000 10 * 
Centralized 3 7,500 10 * 

* Greater than O but less than 0.5. 

Table 9.4-6. HLW Storage: Incremental Annual Exposure Risks Associated with 
Storage Beyond 2015 

Hanford INEL SRS WVDP 

WM WM WM WM WM WM WM WM 
Alternative Worker Worker Worker Worker Worker Worker Worker Worker 

Radiation Radiation Radiation Radiation Radiation Radiation Radiation Radiation 
Cancer Genetic Cancer Genetic Cancer Genetic Cancer Genetic 

Incidence Effects Incidence Effects Incidence Effects Incidence Effects 

No Action 3E-02 IE-03 0E +00 0E+00 3E-02 IE-03 4E-03 2E-04 

Decentralized 3E-02 lE-03 3E-03 IE-04 3E-02 IE-03 4E-03 2E-04 

Regionalized I 3E-02 IE-03 3E-03 IE-04 3E-02 IE-03 0E + OO 0E+ 00 

Regionalized 2 3E-02 IE-03 3E-03 IE-04 3E-02 IE-03 0E +00 0E+00 

Centralized 3E-02 IE-03 0E+00 0E+00 0E+00 0E+00 0E +00 0E+00 

9.4.2 TRANSPORTATION-RELATED IMPACTS 

The transportation of HL W canisters between installations and to the repository is expected to affect the 

health of the truck or rail crew and the public along the transportation route because of exposure to 

radiation and vehicle exhaust and physical trauma from vehicle accidents. Appendix E contains a 

description of the methods used to estimate transportation risks. 
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Table 9.4-7 presents the estimated transportation fatality totals for workers and the public resulting from 

radiation exposure associated with vitrified HL W canisters and vehicle exhaust emissions, as well as from 

vehicle accidents. Shipment of vitrified HLW canisters by truck is estimated to produce from one to three 

deaths in the crew and the public from radiological exposure and traffic accident injuries, whereas, no 

deaths are estimated from rail shipments. The estimated number of radiation-induced cancer fatalities listed 

in Table 9.4-7 is higher for the public than the crew because the public, as a group of receptors, contains 

more individuals than the crew. As described in Appendix E, the public includes individuals living along 

the transportation route, people traveling along the highway, and individuals at rest stops. The public 

would receive a lower dose than the crew, but more individuals are potentially exposed. The crew would 

receive a higher radiation dose, but since fewer individuals are exposed, the overall number of fatalities 

for the receptor group is relatively smaller. 

Table 9.4-7. HLW Trnck and Rail Transportation: Estimated Fatalities from Vehicular 
Accidents and Exposure to Radiation and Fuel Emissions 

Radiological Fatalities 

Number of 
Shipments in Normal 

Normal Exposure from 
Alternative Millions of Operations Shipments 

Miles Population 
Operations Crew Traffic Accidents 

Truck Rail Truck Rail Truck Rail 

No Action 19,872 3,975 29 .3 6.66 2 -- I -- I --

Decentralized 28,372 5,675 35.7 7 .94 2 -- I -- 1 --

Regionalized I 28,672 5,735 36.1 8.03 2 -- 1 -- 1 --

Regionalized 2 28,672 5,735 36.1 8.03 2 -- 1 -- 1 --

Centralized I+ 31,372 6,277 39.8 8.78 2 -- 1 -- I --

Centralized 2++ 41,744 8,350 51.3 11.4 3 -- 2 -- 1 --

Non-Radiological Fatalities 

No Action 19,872 3,975 29.3 6.66 -- -- 2 

Decentralized 28,372 5,675 35.7 7.94 -- -- 2 

Regionalized I 28,672 5,735 36.1 8.03 -- -- 2 

Regionalized 2 28,672 5,735 36 .1 8.03 -- -- 2 

Centralized 1 + 31,372 6,277 39 .8 8.78 -- -- 2 

Centralized 2 ++ 41,744 8,350 51.3 11.4 -- -- 3 

+ Greater than 0 but less than 0.5. 
++ Centralized Alternative assumes storage until repository begins accepting DOE-managed HLW in 2015 . 
+++ Centralized Alternatives 2 assumes acceptance at the repository is delayed past 2015 . 
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9.4.3 FACILITY ACCIDENT IMPACTS 

Vitrified HL W is very stable; therefore, the only 

accident likely to occur is the dropping of a 

vitrified HLW canister in a storage facility. To 

determine the consequences of a storage facility 

accident, a hypothetical accident was analyzed in 

which a severe drop caused a breach in a vitrified 

HL W canister. The canister would be inside a 

contained, shielded environment, but a small 

quantity of radioactive material could be released 

to the air because of the breach. Even if a facility's 

Chapter 9 

ii 

m ::~:·:::::::;;::· ::., I 
methodology, DOE analyzed the impacts to a -=i 

J "maximally exposed individual. " The MEI is the ,i 

hypothetical person within the receptor group 11_1 

who has the highest exposure. This individual is 
assumed to be located at the point of maximum II 
concentration of contaminants 24 hours a day, 7 J 
days a week, for the 10-year period of operations l:! 
analyzed in the WM PEIS. @ 
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HEPA filtration system were not functioning, thus allowing the entire quantity of contaminated air released 

from the canister to escape from the building, no deaths in the offsite population or workers are estimated 

from such an accident. Table 9 .4-8 contains the results of the analysis for fatalities; Appendix D contains 

additional details . 

Table 9.4-8. HL W Facility Acculents: Cancer Fatalities from Worst Potential 
Storage Facility Acculents 

Filtered Canister Breach Accident Hanford SRS WVDP 

Offsite Population * * * 
Offsite MEI 3E-08 4E-12 2E-10 

Noninvolved Worker Population * * * 
Noninvolved Worker MEI IE-09 4E-11 2E-11 

Waste Management Workers * * * 
Unfiltered Canister Breach Accident 

Offsite Population * * * 
Off-site MEI 3E-06 2E-06 9E-05 

Noninvolved Worker Population * * * 
Noninvolved Worker MEI 4E-05 2E-05 lE-05 

Waste Management Workers * * * 

* Greater than O but less than 0.5 

INEL 

NIA 

NIA 

NIA 

NIA 

NIA 

N\A 

N\A 

N\A 

N\A 

N\A 

* The values for offsite population, noninvolved worker population, and waste management workers are numbers of occurrences; the values for 
MEis are probabilities of occurrence. 
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9.4.4 RISKS FROM CANISTERS FROM FOREIGN REACTOR SPENT NUCLEAR FuEL 

As discussed in section 9.2.5, additional canisters of HLW would be generated from foreign research 

reactor spent nuclear fuel and other sources during chemical processing. At SRS, an additional 170 

canisters would represent an increase of 3. 7 % . At INEL, an additional 300 canisters would represent an 

increase of 3.5%. Although the WM PEIS did not quantitatively evaluate the storage and transport of these 

additional canisters, the additional risks and other impacts are expected to be small, because there is a 

relatively small increase in canisters being stored, handled, and shipped. This can be shown by calculations 

. that assume these canisters are similar to others being managed at each site. 

For canisters with comparable radiological characteristics, the additional risks would be proportional to 

the increase in canisters. The additional canisters would add between 0.04 - 0.05 expected worker fatalities 

at SRS and approximately 0.02 worker fatalities at INEL for the range of alternatives. Truck transport of 

the additional canisters would increase the total HLWtransport mileage by 0.6% to 3.2%, depending on 

the alternative selected, leading to 0.04 - 0.02 total additional fatalities from transportation. Transport by 

rail would result in even lower risks. 
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9.5 Air Quality Impacts 

The management of HL W would not appreciably affect the air quality at any site. No criteria air ~-,_,!_::,· 

pollutants would exceed standards at any site. Emissions of hazardous air pollutants (including ',, 
radionuclides) and toxic air pollutants from storage facilities, were assumed to be negligible. ''I 

>ls-.~"<>.-...'<:-:«<:.<:=»">.,:.\<~-.;,<;,.~-;,:,;.,-,;,;:~"S.~"<.»~::::❖X::<,:::ii§:\:::1::*:,~,,~::;::,;,:,;,:::;;.;;:::.::<:.::,::::::::::,,::::::,:::::;;,~::;;;;~<;::::,,::::::;:::~:z;;;;,:;:;;:;:::::::,:::::::::,::;::;::::;::::::::::::::;:;:::;;;:,;:::::;;;:,::;::,:»::::::::;;:%:!i:::>);;:;:;,:;;;:::~::::::;;;:::::;::::::::::;:::~::::::::::::-.:::;::::::~:::::,l 

As illustrated in Table 9.5-1, DOE evaluated air quality impacts at each proposed HLW canister storage 

site based on estimated increases in emissions of the six criteria air pollutants. Hazardous air pollutant 

emissions (which include radionuclides), and toxic air pollutant emissions from HLW canister storage 

facilities were assumed to be negligible given the physical form of vitrified HL W. Once HL W is vitrified, 

the glass matrix binds the radionuclides and hazardous chemicals preventing releases to the atmosphere. 

Criteria air pollutant emission estimates were made for HLW facility construction activities and for 

operation and maintenance activities. 

Table 9.5-1. Air Quality Impacts Evaluated for HLW Alternatives 

Impacts Period of Activities for Which Impacts Impacts 
Location of 

Impacts 
Assessed Analysis are Assessed Measure 

Assessment 

Criteria Air Construction Estimated for construction equipment and Percent of Text discussion 
Pollutant worker vehicles standard only 
Emissions 

Operations and Estimated for fuel use by HLW facilities, Percent of Text discussion 
Maintenance for worker vehicles, and for waste standard only 

shipment vehicles 

The Clean Air Act (42 USC 7401 et seq.) regulates emissions of air pollutants. In those areas where air 

pollution standards are not met (known as "nonattainment areas"), activities that introduce new sources 

of emissions from both "stationary" (e.g., storage facilities) and mobile (e.g., vehicles and construction 

equipment) sources are regulated under the "General Conformity Rule." In this rule, EPA has established 

limits for each criteria air pollutant. An entity which seeks to engage in an activity that will result in 

emissions that equal or exceed those limits in a nonattainment area must first obtain a permit. 
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In "attainment areas" (where air pollution standards are met), only new sources of emissions from 

stationary sources are regulated. In these areas, regulations for the Prevention of Significant Deterioration 

(PSD) of ambient air quality apply. Allowable emission increases are known as PSD increments. A permit 

is required for a new stationary source that equals or exceeds the allowable increase. However, a permit 

is not required for criteria air pollutant emissions from mobile sources. 

9.5.1 CRITERIA Am POLLUTANT 

EMISSIONS FROM CONSTRUCTION 

Criteria air pollutants can be emitted from 

construction equipment and from vehicles that 

workers use to drive to the construction site 

("mobile sources"). 

For purposes of analysis, DOE identified sites in 

nonattainment areas where construction activities 

under all the HL W alternatives would result in 

emissions that would equal or exceed 10 % of the 

allowable limit of a particular criteria air pollutant. 

Major Types of Air Pollutants 

Criteria Air Pollutants: carbon monoxide 
(CO), sulfur dioxide (SOi) , nitrogen dioxide 
(NOi), lead (Pb), ozone (03), and particulate 
matter less than or equal to 10 micrometers in :, 
diameter (PMu) /I 

Hazardous Air Pollutants: 189 hazardous , 
substances (including radionuclides) whose ,,. 

:"' 
emissions are regulated by the Clean Air Act 

Toxic Air Pollutants: Other toxic compounds ~' 
regulated by EPA and state or local ·· 
governments 

-·~-· .-.· ·❖·•···· · . l . 

DOE chose the 10% threshold to highlight those sites where criteria air pollutant emissions could result 

in adverse air quality impacts. 

DOE estimates that no site would have emissions from construction activities that would equal or exceed 

10% of allowable levels. Therefore, no site would need to obtain a Clean Air Act permit. 

9.5.2 CRITERIA Am POLLOT ANT EMISSIONS FROM OPERATiON AND MAINTENANCE 

Criteria air pollutants are also emitted during operation and maintenance of HLW facilities ("stationary 

sources") and by vehicles that are driven by workers to the facility or used to transport waste ("mobile 

sources") . DOE evaluated air quality impacts for these pollutants at each site by comparing estimated 

increases in tons per year to the allowable emission limits (General Conformity Rules in nonattainment 

areas or PSD increments in attainment areas). 
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DOE estimates that no site would have emissions from operation and maintenance (O&M) activities that 

would equal or exceed 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 of the proximity of a national park, monument, seashore, wildlife refuge, or wilderness area. A 

proposed action may affect air quality in a PSD Class I area if it will emit more than the allowable PSD 

increment of a criteria air pollutant and will be located within 100 km (62 miles) of a PSD Class I area. 

INEL is the only site proposed for HL W 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 pollutant emissions from stationary-sources were not compared 

to the National Ambient Air Quality Standards (NAAQS) (40 CFR 50) since there would be no stationary

sources (treatment facilities) for HLW. 

9.5.3 HAZARDOUS AND TOXIC All_l POLLUTANT EMISSIONS 

Hazardous air pollutant (which include radionuclides) and toxic air pollutant emissions from HLW canister 

storage facilities were assumed to be negligible due to the physical form of the vitrified HL W. Once HL W 

is vitrified, the glass matrix binds the radionuclides and hazardous chemicals, such that releases to the 

atmosphere are negligible. 
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9.6 Water Resources Impacts 

? Major impacts to water resources at all affected sites are unlikely even if the HL W repository does , 
':,!s~:g:;q~~r:;_cept DOE-managed HLW in 2015 and long-term storage of HLW canisters at the I 
~~~~ · ~ ·· · ··;:.::; ;:···· · ·· =~~~:-s---;z::»:..~:a:x::x::.."-!:~:::::$.-::::~:::::=:::::;::~::;;::m:::.:;::.:..-;:;:::=:;z.;:;::~::::;:x:::;;-.::::::::.:+::::::-.:x:::::=x:::::::::::;.:::::;:::::-;,..:::::::::::::::.::-;::::::::::-.:-;,,;::::::-;;;:;x::.;.;:::z::::::::~;::::::-.::?::::::-::::::::-;*::::::.::;;z.z::::::.:;::.:J 

As illustrated in Table 9.6-1, DOE analyzed the impacts on water resources of HLW canister storage 

activities. DOE evaluated the effects on water availability from building and operating storage facilities. 

The impacts of long-term storage were also evaluated should the HL W repository be unable to accept DOE 

HLW beginning in 2015. 

Table 9.6-1. Water Resource Impacts Evaluated for HLW Alternatives 

Impacts Period of Activities for Which Impacts 
Location of 

Impacts Measure Impacts 
Assessed Analysis are Assessed 

Assessment 

Water Construction Estimated for water used: Percent increase in current Text discussion 
Availability • by personnel water use only 

• for concrete Percent decrease in stream Text discussion 
• for dust suppression flow only 

Operations Estimated for water used: Percent increase in current Text discussion 
• by personnel water use only 
• by storage processes Percent decrease in stream Text discussion 

flow only 

Estimated for effluent discharged Percent increase in stream Text discussion 
from sanitary and process flow only 
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: 

• Impacts on surface water caused by floodplain encroachment 

• Impacts on surface water from runoff and sedimentation 
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• Impacts on surface water and groundwater quality from wastewater discharges 

• Impacts on small onsite streams from wastewater discharges 

• Impacts on existing areas of groundwater contamination from groundwater withdrawal 

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

accidents. 

9.6.1 WATER AVAILABILITY 

Impacts on surface water and groundwater availability were assessed by comparing current water use rates 

from municipal, surface water, or groundwater 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. 

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 1.9% of current use for all alternatives under both sets of timing 

assumptions. The 1,300 gallons per day required for operations at WVDP would be supplied by surface 

water taken from two onsite reservoirs. Since normal household water use in the United States is estimated 

at approximately 105 gallons per day per person (Solley et. al., 1988), water use rates that are equivalent 

to the water used by approximately 12 people are unlikely 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 

(the 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), effluent discharges would be less than 1 % of the 
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average flow in the principal receiving water body at all sites. These are negligible changes in flow that 

would not affect surface water levels. 

9.6.2 WATER QUALITY 

Impacts to groundwater quality were not evaluated for HL W since disposal is not within the scope of the 

WM PEIS. However, groundwater quality will be addressed in the environmental impact statement for the 

repository. 
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9. 7 Ecological Resources Impacts 

Loss of limited acreages of habitat at the DOE sites during construction of HL W canister storage ii 
facilities should not affect populations of nonsensitive plant and animal species because these species il 
habitats are well established regionally. Operation of HLW canister storage facilities would not ~'. 
affect ecological resources because airborne emissions and liquid effluents are expected to be 
negligible. DOE would be able to locate new HL W canister storage facilities to avoid impacts to 
nearby wetlands and other sensitive habitats because construction site acreages are small compared 
to the total acreage at each site suitable for waste operations. When specific HL W facility locations 
are proposed, DOE will conduct site- and project-level analyses to determine if any sensitive 
species, including Federally- and State-listed endangered and threatened species, may be affected 
and will establish appropriate protection measures. Transportation accidents involving shipment of 
HLW canisters would be extremely rare and would not affect aquatic habitats because of the vitrified 
form of the HL Wand special packa.ging. 

DOE analyzed the ecological impacts of constructing HLW canister storage facilities (Table 9.7-1) . The 

ecological impacts of operating HL W canister storage facilities and shipping HL W canisters among sites 

or to the geologic repository were not analyzed quantitatively. Airborne emissions and liquid effluents from 

HLW canister storage facilities and any resulting exposures of nearby ecological communities are expected 

to be negligible. HLW transportation accidents involving a spill into an aquatic environment are expected 

to be extremely rare. Even if such an accident does occur, the vitrified form of HLW, and the design of 

the Type B shipping cask will prevent any substantial release of radionuclides. Type B shipping casks are 

designed to maintain the integrity of the package with essentially no loss of radionuclide content or serious 

impairment of the shielding capability even in a severe accident. 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential impacts to sensitive species or habitats 

at particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. 
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Table 9. 7-1. Ecological Resources Impacts Evaluated for the HL W Alternatives 

Ecological 
Presentation 

Impact Affected Ecological Resource Analysis Method 
of Results 

Analyzed 

Non-sensitive Terrestrial plants and animals Comparison of habitat loss at HL W Text 
Habitat Effects construction sites to general habitat discussion 

range. 

Sensitive Habitat Nearby wetlands and other sensitive Likelihood of impacts to nearby Text 
Effects habitats sensitive habitats by comparing discussion 

construction acreage to available 
acreage of nonsensitive habitats. 

Sensitive Species Sensitive Species including Numbers of Federally- and State- Text 
Concerns Federally- and State-listed listed species displayed by discussion 

endangered and threatened species site/alternative where HLW actions 
may affect. 

9.7.1 GENERAL IMPACTS OF SITE CLEARING 

The extent of construction site clearing would be extremely small for any HLW alternative at any site 

relative to the extent of the general habitats supported at the sites. Acreage requirements for alternatives 

involving indefinite storage of HLW canisters ranged from 1 acre at the Hanford Site under the No Action 

Alternative to 16 acres at the Hanford Site under the Centralized Alternative. Therefore, although site 

clearing will destroy individual plants and will kill or displace individual animals, particularly small 

mammals and song birds with limited home ranges, no significant effects to general species populations 

or communities are expected from implementation of any HLW alternatives. 

9.7.2 SITE CLEARING EFFECTS ON SENSITIVE HABITATS 

All four HLW sites contain sensitive habitats. The closer the HLW canister storage facility construction 

activities are to those habitats, the more likely that they would be affected by noise or vibration 

disturbance, human presence, vehicle or equipment emissions, runoff, or encroachment. A voiding such 

impacts depends on DOE's ability to avoid locating the facilities near these habitats. A measure of this 

ability is the percentage of available land that facility construction under any HL W alternative requires at 

a site . Available acreage was estimated from site development plans, either as land designated for waste 

operations or by subtracting the acreage of existing structures and sensitive habitats, such as wetlands and 
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wildlife management areas, from the total site acreage. The analysis showed that the percent of available 

acreage ranged from 0.001 % under several alternatives to 0 .11 % at the Hanford Site under the Centralized 

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 through 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, the 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 HL W sites. The number of species 

pres.ent at each of the HLW sites are-the Hanford Site; 3/12, INEL: 2/2, SRS: 9/8 , and WVDP: 1/8; 

where the first number indicates Federally-listed species and the second number indicates State-listed 

species. No major actions are proposed at WVDP under any of the HL W alternatives nor INEL under the 

No Action Alternative. Major actions ate 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 endangered or threatened. 

9.7.4 EFFECTS OF HLW TRANSPORTATION ACCIDENTS 

The ecological impacts of a transportation accident involving shipment of HLW canisters on aquatic 

environments are expected to be minimal. Like 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 HL W further limits any potential releases if the shipping casks were 

breached during an accident. 
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9.8 Economic Impacts 

HL W cani,ster storage facility construction and operations expenditures would minimally benefit the 
local economy at the four HL W sites because estimated job and personal income for all HL W 
alternatives are well below 1% of regional employment and income at all sites. None of the HLW 
alternatives would significantly affect the national economy, although 300 to 1,400 jobs would be 
directly or indirectly financed. ,,, 

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

Local economic effects were based on direct expenditures at each site for construction, operation and 

maintenance, and decontamination of HL W 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. 

Table 9. 8-1. Economic Impacts Evaluated for the HL W Alternatives 

Economic 
Presentation 

Effects Affected Economic Resource Analysis Method 
of Results 

Analyzed 

Increased Regional Employment for Direct, Proposed site expenditures Text 
Regional Indirect and Induced Jobs multiplied by regional employment Discussion 
Employment multiplier at each HL W site. 

Increased Regional Personal Income Proposed site expenditures Text 
Regional Incomes multiplied by regional income Discussion 

multiplier at each HL W site. 

National National Economy Proposed site expenditures plus Text 
Economic Effects total transportation expenditures Discussion 

multiplied by national employment 
and income multipliers. 

Costs Beyond the Continued Annual Program Effects Display minimum and maximum Text 
Year 2015 on Regional and National costs beyond 2015 by site and Discussion 

Employment and Personal Income alternative. 

Local economic effects were estimated on an annual basis. Activities at the HL W sites vary from site to 

site among alternatives; many continuing well beyond the anticipated repository acceptance date of 2015. 
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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 HL W canister storage 

facility construction and operations expenditures at each site for the 20-year period from 1996 to 2015. 

Costs beyond 2015 were not used to estimate economic benefits but are compared to show overall HL W 

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. 

Acceptance at the Repository Beginning 2015 

Across the HL W alternatives, none of the installations 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 230 (under the No Action 

Alternative) to 718 (under the Centralized Alternative). 

In addition to an evaluation of the effects on the regional economy, a comparison of these effects was made 

on the national economy. None of the HLW alternatives would substantially affect employment in the 

national economy. The number of jobs generated in the national economy from combined weighted 

construction and operations phase activities ranges from 328 under the No Action alternative to 1, 162 

under the Centralized alternative. Although the number of jobs appears large in absolute terms, 1, 162 jobs 

represent 0.0008 % of the 137 million jobs in the national economy. There are no substantial changes in 

personal income for the nation as a whole as 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. 

Repository Acceptance Delayed Past 2015 

Across the HL W alternatives, none of the sites would experience a 1 % or greater change in jobs or 

personal income. The number of new direct, indirect, and induced jobs from HL W canister activities 

between 1996 and 2015 ranges from 230 (under the No Action alternative) to 840 (under the Centralized 

alternative). 
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None of the HLW alternatives would •significantly affect employment in the national economy even if 

acceptance of HLW canisters at the geologic repository is delayed past 2015. The number of jobs generated 

in the national economy ranges from 328 under the No Action alternative to almost 1,400 under the 

Centralized Alternative. The 1,400 jobs represent 0.001 % of the 137 million jobs in the national economy. 

It is likely that any changes would represent a shift in the source of income from previous employment to 

employment in HL W canister storage projects, rather than a net change in national personal income. 

Any economic impacts of expenditures beyond 2015 were not included but would derive from expenditures 

for additional storage of the canisters that are currently assumed to go straight to the repository . The 

additional interim storage at the Hanford Site, location of potential greatest impact, could cost as much as 

$490 million to construct 10,372 additional canisters in the Centralized Alternatives. 
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9 .9 Population Impacts 

"! 
The overaU population in-migration remains relatively constant under all proposed alternatives and ',_l,_i 

does not result in a major increase at any site. No corresponding changes to community I 

characteristics or the provision of services would be anticipated. 
-: 

Potential population changes in the ROI at each HL W site were estimated· using the direct labor 

requirement to calculate potential worker in-migration. These estimates were used to evaluate the likelihood 

that associated effects would result, such as changes in community size and diversity, or changes in the 

provision of necessary services. 

Because the scope of activity and the associated labor requirement proposed under each of the alternatives 

is relatively small, the overall impact of population in-migration would be negligible. No site would 

experience ROI population increases greater than 0.1 % of the current ROI population under any of the 

alternatives. 
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9.10 Environmental Justice Concerns 

Assessment of potential environmental justice impacts from management of HL W canisters indicated 
that minority and low-income populations at the HL W sites would not experience disproponionately 
high and adverse health risks or environmental impacts under any of the HL W alternatives. 

Analysis of environmental justice impacts from management of HLW canisters was based on a review of 

the impacts reported in this chapter regarding the HLW alternatives. This analysis was performed to 

identify any disproportionately high and adverse human health or environmental impacts on minority 

populations or low-income populations surrounding each of the four HLW sites. Chapter 5 summarizes 

the methods and Appendix C provides the details of how this analysis was done. Appendix I provides maps 

illustrating the distribution of minority and low-income populations within 50 miles of each HLW site. 

9.10.1 DEFINITIONS 

For the environmental justice assessment, the following definitions were used: 

Disproportionately high and adverse human health effects would occur when the risk or rate for a 

minority population or low-income population from exposure to an environmental hazard significantly 

exceeds the risk or rate to the general population and, where available, to another appropriate comparison 

group. 

An adverse environmental impact is a deleterious environmental impact determined to be unacceptable 

or above generally accepted norms. A disproportionately high and adverse environmental impact refers 

to an impact (or risk of an impact) to a low-income or minority community that significantly exceeds the 

same type of impact in the larger community. 

A minority popu/o,tion is a group of people and/or community experiencing common conditions of 

exposure or impact that consists of persons classified by the U.S. Bureau of the Census as 

Negro/Black/African-American, Hispanic, Asian and Pacific Islander, American Indian, Eskimo, Aleut, 

or other nonwhite, based on self-classification by the people according to the race with which they most 
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closely identify. For this analysis, a minority population was defined as any census tract within the 50-

mile zone of impact where minority individuals comprise 50 % or more of the population. 

A low-income populati.on was defined as any census tract where the median income of a family of four 

is equal to or below the national poverty level of $12,674. Census tracts were included in the 

determination of minority and low-income populations at each site if 50 % of the tract area of the tract 

fell within the 50-mile radius. 

9.10.2 RESULTS 

9.10.2.1 HLW Canister Storage Facility Accidents 

As discussed in section 9.4.3, the risk to the public from facility accidents is a function of both the 

potential accident consequences and the probability of occurrence. The calculated risk of cancer fatalities 

associated with reasonably foreseeable facility accidents is small for radionuclide-related cancer for the 

offsite maximally-exposed individual (Table 9 .4-5) for both filtered and unfiltered canister breach 

accidents. Furthermore, it is very unlikely that any of the accidents leading to the health consequences 

would occur. Therefore, disproportionately high and adverse health effects to any segment of the 

population, minorities and low-income populations included, from HL W canister storage facility accidents 

are not expected to occur. 

9.10.2.2 Transportation 

Incident-free HLW transportation and reasonably foreseeable transportation accidents are not expected to 

result in disproportionately high and adverse human health effects to minority or low-income populations. 

9.10.2.2.1 Incident-Free Transportation 

For incident-free transportation, the total number of potential fatalities is the sum of the fatalities caused 

by exposure to radiation and the fatalities caused by exposure to vehicular emissions. The total number of 
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truck shipments during HLW canister storage facility operations would vary from about 20,000 under the 

No Action Alternative to about 42 ,000 shipments under the Centralized Alternative 2. The estimated total 

cancer fatalities resulting from incident-free transportation range from less than 0.5 to 3 fatalities under 

the HL W alternatives. The collective population fatalities are expected to be approximately uniformly 

distributed among exposed persons in the HL W transportation corridors rather than concentrated in any 

specific corridor segments. Therefore, disproportionately high and adverse health effects to minority or 

low-income populations from incident-free HLW transportation are not expected to occur. 

9.10.2.2.2 Transportation Accidents 

It is worth noting that the risk of fatalities associated with vehicular accidents during the transport of HL W 

is higher than the risk of cancer fatalities caused by radiation exposure because of such accidents, although 

both are very small. Also, the risks associated with radiation because of transportation accidents is even 

less than the small risk associated with facility accidents. The expected number of cancer fatalities due to 

radiation exposure from transportation accident releases is less than 0.5 under all alternatives. The expected 

number of transportation accident fatalities from trauma is also less than 0.5 under any HLW alternative . 

When and where an accident occurred, if one in fact occurred, would be completely random with respect 

to the immediate and surrounding population. Therefore, no disproportionately high and adverse effects 

are expected to any particular segment of the population, including minority or low-income groups. 

9.10.2.3 Subsistence Consumption of Wildlife 

If HL W management activities were to increase wildlife losses because of vehicle collisions with game, 

there might be a disproportionate impact to minority or low-income communities that rely primarily on 

hunted game. Additions to current site traffic from the maximum number of shipments of HLW canisters 

(1 per day per site under any alternative) would be negligible and should not affect wildlife mortality from 

vehicle collisions. Therefore, HL W transportation should not affect subsistence hunters. 
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9.10.2.4 Environmental hnpacts 

In addition to the above, reviews of other technical disciplines pursuant to the methodology in Section 

9.10.1 did not indicate any significant adverse impacts to air quality, water resources, ecology, economics, 

populations, land use, infrastructure, or cultural resources impacts. Therefore, no disproportionately high 

and adverse environmental impacts are expected for any segment of the populations at the HL W sites, 

including minorities and low-income populations. 
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9.11 Land Use Impacts 

No impacts to current onsite or offsite land uses would result from implementing any of the HL W 
alternatives because for all the sites, land requirements to build HL W canister storage facilities are ·· 
less than I% designated or suitable lands. In addition, the proposed HL W canister storage facilities 
do not co,iflict with the development plans for any site. 

DOE examined the impacts of the alternatives on land use by comparing the acreage required for new 

HL W canister storage facilities to the acreage either designated for waste operations or suitable for 

development (see Table 9.11-1). Suitable land is the total site acreage, minus the acreage required for 

existing facilities and roads, known cultural resource areas, sensitive habitats (including wetlands and 

wildlife management areas), prohibitive topographic features, and surface waters. Where the acreage 

comparison showed a 1 % or greater land requirement for new facilities, further evaluation of impacts was 

conducted. Available site development plans were also used to identify potential conflicts between the 

proposed facilities required under each alternative and plans for future site uses. 

Table 9.11-1. La,nd Use Impacts Evaluated for HLW Alternatives 

Land Use 
Affected Resource Analysis Method 

Presentation 
Impact of Results 

Effect on land use Land use shown in Comparison of the required acreage with amount Text discussion 
onsite at each site development designated (or estimated) for HLW in site 
HLW site plans development plan-all instances where 

requirements are 1 % or higher were further 
evaluated. 

Conflicts with Adjacent land use Consideration of conflict between proposed Text discussion 
offsite uses waste management uses and nearby land uses. 

The land requirements analysis indicated that, for all of the sites under all the HL W alternatives, land 

requirements to build HL W canister storage facilities were less than 1 % of designated or suitable lands. 

DOE should have considerable flexibility in locating HLW canister storage facilities and no land use 

impacts onsite are expected. For the same reason, no conflicts with adjacent land uses are expected. In 

addition, none of the site development plans indicated any instances where future use would conflict with 

the proposed HL W management actions. 
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Although DOE intends to select sites for waste management activities, the Department will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential land use conflicts or restrictions at 

particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. 
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9 .12 Infrastructure Impacts 

Proposed HL W activities show a potential for effects to onsite infrastructure only at Hanford 
although the effects would be minor. 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 
cu"ent si,te employment needed to build HLW canister storage facilities at any site. Traffic increases 
would be minimal during construction, and would not affect onsite transportation infrastructure. 

DOE evaluated the impacts on site infrastructure by comparing 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 1assumed 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 potential impacts to the onsite transportation 

infrastructure. Offsite infrastructure impacts were evaluated using estimates of increased population from 

the proposed activities as an indicator of increased demand on community infrastructure. 

Table 9.12-1. Infrastructure Impacts Evaluated the HLW Alternatives 

Infrastructure Impact 
Affected 

Presentation 
Infrastructure Analysis Method 

Analyzed 
Elements 

of Results 

Onsite Capacity to Capacity of Onsite Water, Add increased HL W facility use to Text discussion 
Support HL W Canister Electrical Power, and current use-compare to current 
Storage Facilities Wastewater Systems capacities. 

Onsite Transportation Compare new site employment with Text discussion 
Infrastructure current site employment as an index 

of increased stress. 

Capacity of Community Regional Water, Compare population increase with Text discussion 
Infrastructure to Support Electrical Power, current regional population as an 
Increased Worker Wastewater and index of increased demand. 
Populations and their Transportation 
Families Infrastructure 
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Proposed HLW activities show a potential for effects on onsite infrastructure only at the Hanford Site. No 

offsite infrastructure impacts are expected. Estimated new requirements for wastewater treatment for the 

Hanford Site increase current demand by 5. 3 % of system capacity under the Decentralized, Regionalized 

1 and 2, and Centralized Alternatives. Proposed HLW activities show no potential for effects on onsite or 

offsite demand for potable water, wastewater treatment, and power infrastructure at any other site. 

Employment increases from the construction of HL W canister storage facilities do not approach or exceed 

5 % of current site employment. Therefore, it is expected that traffic increases will be minimal during 

construction, and will not substantially affect onsite transportation infrastructure. 
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9.13 Cultural Resources Impacts 

Construction and operation of HL W canister storage facilities could adversely affect cultural 
resources. However, the acreage requirements for HL W canister storage facilities at all sites are 
minimal relative to the areas avail.able for waste operations; therefore, DOE should be able to avoid 
adverse impacts to these resources. 

Cultural resources, including prehistoric, historic, Native American, and paleontological resources, may 

be affected at sites where HLW canister storage facilities are proposed (See Table 9.13-1) . Table 4- 12 in 

Chapter 4 describes the status of cultural resources surveys and the registered resources at the four HL W 

sites . However, the impacts of the construction of HL W canister storage facilities on cultural resources 

cannot be effectively analyzed at the programmatic level because the extent of those impacts depends upon 

their specific location at a site. 

Table 9.13-1. Cultural Resource Impacts Evaluated for HLW Alternatives 

Cultural Resources 
Impact 

Potential to Disturb 
Onsite Cultural 
Resources 

Affected Cultural 
Resources 

Both listed and unknown 
cultural resources at the 
HLW sites 

Analysis Method 

Display HL W construction acreage 
requirements as survey estimate by site 
and by alternative in tabular format, to 
compare total DOE survey requirements 
by (alternative). 

Presentation 
of Results 

Table 9.13-2 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential impacts to cultural resources at 

particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. 

The acreage figures presented in Table 9.13-2 are the estimated facility construction areas required at each 

site. In general, the smaller the total project area acreage, the lower the likelihood that important cultural 

resources would be affected by building the proposed facilities. The acreage requirements at all sites under 
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all alternatives are only a small fraction of the areas available for waste operations so DOE should be able 

to avoid impacts to any known cultural resources or any identified during pre-construction site surveys. 

Table 9.13-2. Acreag e Disturbance by Site for Construction of HL W Facilities0 

Alternatives Hanford INEL SRS WVDP 

No Action 1 0 4 0 

Decentralized 14 8 4 0 

Regionalized 1 14 8 4 0 

Regionalized 2 14 8 4 0 

Centralized: Acceptance in 2015 16 8 0 0 

a No Action, Decentralized, Regionalized 1 and Regionalized 2 have the same land requirements even if acceptance of DOE
managed HLW at the repository is delayed past 2015. However, the land requirements for the Hanford Site would increase to 24 
acres and decrease at INEL to 0.2 acres if acceptance of DOE-managed HLW at the repository is delayed past 2015. 
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9.14 Costs 

The costs of storing HL W canisters remain relatively stable at approximately $3. 5 billion, for all :I· 

alternatives. Costs do rise slightly when storage is centralized. Delay in disposing the waste at the , 
geologic repository causes the life-cycle costs to increase at a rate of 0.4 - 0. 7% per year of delay, ;1 
not counting inflation. ,,, 
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As indicated in Table 9 .14-1, DOE estimated costs for building and operating storage facilities for 

canisters of vitrified HLW waste, and for transportation (INEL, 1995b). DOE evaluated costs associated 

with HL W canister storage and transportation from both a life-cycle and process perspective, using 1994 

dollars. 

Impacts 
Assessed 

Process Costs 

Table 9.14-1. Components of Cost Analysis 

Function 
Analyzed 

Storage 

Activities for Which Impacts are Assessed 

Life-cycle costs for HL W canister storage facilities, 
including facilities and loading and unloading of 
canisters into and out of storage. 

11--------+------------
Transportation 
Costs 

Truck 
Rail 

lnter-site common carrier costs for transportation from 
gen~rating sites to storage sites, and to the candidate 
geologic repository. 

Location of 
Impacts 

Assessment 

Table 9.14-2 

Table 9.14-2 

Life-Cycle Costs: DOE evaluated facility costs for a two-phase life-cycle of the HLW canister storage 

facilities: construction, and O&M costs were estimated. Facility construction cost formulas were based on 

previous facility estimates made by DOE for HL W vitrification and storage facilities at SRS, WVDP, the 

Hanford Site, and INEL. Operations and maintenance cost formulas were also based on previous DOE 

facility estimates. 

Process Costs: DOE also analyzed costs based on storage and handling activities. Storage costs include 

the construction and operation of HLW canister storage facilities. Handling costs include the loading and 

unloading of HLW canisters into and out of storage, from the production line into storage, and for 

transportation to follow-on storage sites or to the candidate geologic repository. DOE assumed that each 

9-56 



Clt:131 8'1 J' J \, ~, 1 ~ I 599 
Impacts of the Management of High-Level Waste Chapter 9 

site can ship and receive canisters at the rate of production, but that the candidate geologic repository can 

receive only 800 canisters per year from DOE. 

Transportation costs include the costs associated with the physical movement of the HL W canisters from 

one site to another for either treatment or disposal. Transportation costs are evaluated for both truck 

transportation and rail shipments (INEL, 1995b). 

The summary of costs is shown in Table 9.14-2 (INEL, 1995a). The No Action Alternative includes the 

production of all required canisters, but does not include storage beyond that already approved. With no 

increase in approved storage facilities, the canisters are shipped to the repository, phasing by site in the 

following order-WVDP, the Hanford Site, and SRS. No vitrification is performed at INEL because the 

site-specific plan has not yet been approved . When approved, the cost of the No Action Alternative will 

increase by $280 million. The No Action Alternative provides a baseline by which to compare the other 

alternatives . 

Considering the decentralized, regionalized and centralized alternatives, construction accounts for 12 % to 

14 % of the life-cycle costs, plus transportation and operations account for 69 % to 74 % of those costs. The 

stability of costs are driven by the preponderance of canisters produced at the Hanford Site (15,000 of 

28,372 canister total in the complex). The small variations of the Decentralized and Regionalized 

Alternatives costs are driven by the storage of the 300 canisters from WVDP. The increase in costs for the 

Centralized Alternative is driven by the canisters at INEL (327) and SRS (2,373), which have been shipped 

to the Hanford Site for follow-on storage before the geologic repository opens. 

If the opening of the geologic repository is delayed past 2015, the cost of storage will increase $16 million 

dollars per year until full storage has been achieved. After full storage has been achieved, costs will 

increase $8 million for every year of additional storage required . 
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A,lternatives Description 

No Action Current Program 

Decentralized Acceptance at 
Repository begins in 
2015 

Regionalized 1 Acceptance at 
Repository begins in 
2015 

Regionalized 2 Acceptance at 
Repository begins in 
2015 

Centralized Acceptance at 
Repository begins in 
2015 

Impacts of the Management of High-Level Waste 

Table 9.14-2. Life-Cycle Costs 
(Billions of 1994 Dollars) 

HLW-Cost in Billions of 1994 Dollars 

Life-Cycle Costs Process Costsb 
Transportation 

Total Costs 
Cost

3 

Construction O&M Storage Handling Truck Rail 

1.73 0.07 1.27 0.21 1.14 0 .38 0.56 

3.50 0.45 2.56 0.81 2 .20 0.49 0.69 

3.52 0.45 2.48 0.80 2.22 0.49 0.70 

3.54 0.45 2.55 0.78 2 .19 0.49 0.70 

3.59 0.49 2.56 0.93 2 .12 0.54 0.83 

8 
Total = Sum of life-cycle and truck costs = Sum of process and truck costs . 

• The costs of storage after the manufacture of canisters filled with vitrified HL W were included in this PEIS. The costs of storage of waste 
prior to treatment were included in the site infrastructure costs , which are not part of this PEIS . 
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9.15 HLW Comparison of Alternatives Summary 

Health Risks 

Both fatalities and cancer incidences for waste management workers are comparable for the decentralized, 

regionalized, and centralized alternatives and do not favor one alternative over another. Worker cancer 
I 

fatalities from radiation exposure exceed fatalities from physical hazards. The decentralized, regionalized, 

and centralized alternatives each have three estimated cancer fatalities and one estimated fatality from 

physical hazards . Truck transportation risks are slightly higher for the Centralized Alternative than for 

other alternatives in the categories of radiological risks to the population, radiological risks to the crew, 

and physical trauma to the crew from traffic· accidents . Rail risks are lower in general than truck risks. 

Fatalities from facility accidents are less than one for eatjl of the HLW alternatives. 

Air Quality Impacts 

• The management of HLW canisters would not appreciably affect the air quality at any site. No criteria 

air pollutants would exceed standards at any site. Emissions of hazardous air pollutants (including 

radionuclides) and toxic air pollutants from storage facilities, were assumed to be negligible. 

Water Resources Impacts 

• Major impacts to water resources at all affected sites are unlikely even if the HLW repository does 

not begin to accept DOE-managed HLW in 2015 and extended storage of HLW canisters at the sites 

is required. 

Ecological Resources Impacts 

• Loss of limited acreages of habitat at the DOE sites during construction of HL W canister storage 

facilities should not affect populations of nonsensitive plant and animal species because these species 

habitats are well established regionally . Operation of HLW canister storage facilities should not affect 

ecological resources because airborne emissions and liquid effluents are expected to be negligible. 

When specific HL W canister storage facility locations are proposed, DOE will conduct site- and 

project-level analyses to determine if any sensitive species, including Federally- and State-listed 
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endangered and threatened species, may be affected and will establish appropriate protection 

measures . DOE should be able to locate new HLW canister storage facilities to avoid impacts to 

nearby wetlands and other sensitive habitats, because construction site acreages are small compared 

to the total acreage at each site suitable for waste operations. Transportation accidents involving 

shipment of HLW canisters should be extremely rare and should not affect aquatic habitats because 

of the vitrified form of the HL W and special packaging. 

Economic Impacts 

• HLW canister storage facility construction and operations expenditures would minimally benefit the 

local economy at the four HL W sites because estimated jobs and personal income are well below 1 % 

of regional employment and income at all sites under all the alternatives. None of the HLW 

alternatives would affect the national economy, although 300 to 1,400 jobs would be directly or 

indirectly financed . 

Population Impacts 

• The overall population in-migration remains relatively constant under all proposed alternatives and 

does not result in a major increase at any site. No corresponding changes to community characteristics 

or the provision of services would be anticipated; however, some impacts to the social environment 

are evident under all of the alternatives. The most serious concerns exist for the No Action 

Alternative, where existing limitations on HL W canister storage capability restrict canister production 

at the Hanford Site and INEL, and delay removal of untreated HL W from all sites; and for the 

Centralized Alternative, where the Hanford Site would receive large quantities of additional treated 

HLW for storage from other sites. Although the number of canisters received at the Hanford Site and 

SRS would be substantially lower in the regionalized alternatives, some public opposition to receipt 

of WVDP's HLW canisters could occur at these sites. 

Environmental Justice Concerns 

• Assessment of potential environmental justice impacts from management of HL W canisters indicated 

that minority and low-income populations at the HLW sites would not experience disproportionately 

high and adverse health risks or environmental impacts under any of the HL W alternatives . 
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Land Use Impacts 

• No impacts to current onsite or offsite land uses would result from implementing any of the HLW 

alternatives because for all the sites, land requirements to build HLW canister storage facilities are 

less than 1 % designated or suitable lands. In addition, the proposed HL W canister storage facilities 

do not conflict with the development plans for any site. 

Infrastructure Impacts 

• Proposed HLW activities show a potential for effects to onsite infrastructure only at the Hanford Site 

although the effects would be minor. 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 needed to build HL W canister storage facilities at any site. Traffic increases would 

be minimal during construction, and would not affect onsite transportation infrastructure. 

Cultural Resources Impacts 

• Construction and operation of HLW canister storage facilities could adversely affect cultural 

resources. However, the acreage requirements for HLW canister storage facilities at all sites are 

minimal relative to the areas available for waste operations; therefore, DOE should be able to avoid 

adverse impacts to these resources. 

Costs 

• The costs of HLW canister storage remain relatively stable at approximately $3.5 billion, for all 

alternatives. Costs do rise slightly when HLW canister storage is centralized. Delay in disposing the 

waste at the geologic repository causes the life-cycle costs to increase at a rate of O .4 - 0. 7 % per year 

of delay. 

Summary of Impacts by Alternatives 

• Table 9.15-1 summarizes the key impacts for each HLW alternative. 
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Table 9.15-1. Comparison of HLW Alternatives-Selected Results 

Number 
Worker 

Worker Truck 
Truck 

Alternative of Sites 
Physical 

Cancer Radiation 
Non- Truck Cost 

Storing 
Hazard 

Fatalities Fatalities 
Radiation Shipments ($ Billions) 

Fatalities Fatalities 

No Action 4 * 1 4 2 20,000 1.7 

Decentralized 4 1 3 4 2 29,000 3.5 

Regionalized 1 3 1 3 4 2 29,000 3 .5 

Regionalized 2 3 1 3 4 2 29,000 3 .5 

Centralized 3 1 3 4 2 31,000 3.6 

• = Greater than O but less than O .5. 
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High-Level Waste Alternatives 

Alternative Store Hanford INEL SRS WVDP 

No Action 4 s s s s 
Decenrralized 4 s s s s 
Regionalized 1 3 s s s 
Regionalized 2 3 s s s 
Cenrralized 1 a 3 s s s 

a Canisters generated at WVDP, SRS. and INEL prior to acceptance at the candidate repository in 2015 would be shipped to the 
Hanford Site for storage. Canisters generated at SRS and INEL after 2015 would be shipped directly to the candidate repository . 
If acceptance of the DOE-managed HLW is delayed past 2015, then all HLW canisters would be shipped to the Hanford Site for 
storage. 

S=Storage. 
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CHAPrERlO 
Impacts of the Management of Hazardous Waste 

Chapter 10 describes the environmental consequences associated with the no action, decentralized, 
regionalized, and centralized alternatives for hazardous -waste (HW). This chapter provides 
information on existing HWvolumes, and existing and planned facilities available at DOE sites. This 
is followed by an overview of the analysis and assumptions relating to HW characteristics, the 
treatment and disposal technologies considered, and the rationale for selecting the specific sites 
analyzed under each alternative. The chapter discusses the human health risks, environmental 
impacts, and 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 a technical report 
entitled "Hazardous Waste Inventory, Characteristics, Generation, and Facility Assessment for 
Treatment, Storage, and Disposal Alternatives Considered in the U.S. Department of Energy Waste 
Management Programmatic Environmental Impact Statement (ANL, 1995a). Additional information , 

can be found in the complete list of appendices and technical reports listed at :~~ .. ~:_: __ :~,-~:/:~~---~-------- J 

10.1 Background 

10.1.1 DEFINITION AND ORIGIN 

Hazardous waste consists of non-radioactive waste 

materials generated as a result of nuclear weapons 

production and other research and development 

activities. HW is any solid waste, not otherwise 

precluded from regulation under the Resource 

Conservation and Recovery Act (RCRA), that 

exhibits the characteristics of ignitability, 

corrosivity, reactivity, or toxicity, as defined by 

RCRA, or which has otherwise been determined to 

• HW is non-radioactive chemical waste. 

• HW is generated as a result of research and 
development and as a byproduct of nuclear 
weapons and production. 

• HW is generated or exists at about 45 sites. ; 
• Most non--wastewater DOE HW is treated • 

commercially. 

i • DOE needs to decide whether to develop ~-
additional capacity of its Ol-WZ to treat HW. ;;i 

J 
:.»:.;.;..,&.;«•• .. ••• • -~ ·.' • .... .. :,/•'. ' ~ •• •• :i~™;;;;*;:-.:;:;::::~:i,~;;;$,:~~~~ 

pose a hazard and which has been designated by the RCRA as a listed HW. RCRA defines a "solid" waste 

to include solid, semi-solid, liquid or contained gas (42 USC 6903) . 

In addition to HW as defined by RCRA, DOE manages some State-regulated HW and those wastes 

specified in the Toxic Substances Control Act (TSCA) (15 USC 2601). 
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Most DOE HW consists of wastewater which contains less than a 1 % concentration of organic HW 

materials. Nonwastewater HW consists of sludges, solids and organic liquids (water containing higher 

concentrations of organic HW than wastewater). Wastewater HW is similar to industrial wastewater and 

is generated as a result of operations such as metal cleaning, etching and plating. DOE currently treats 

wastewater HW onsite and will continue to do so in the future because wastewater is not difficult to treat, 

but is difficult and not cost-effective to transport. Wastewater HW is treated to regulatory standards and 

released into the environment (El, 1993). 

The remainder of this chapter focuses on the nonwastewater HW. DOE currently ships most of this HW 

offsite to commercial facilities for treatment and disposal, and two sites (ORR and INEL) have the 

capability to treat nonwastewater HW by incineration. DOE needs to decide the extent to which it should 

continue its reliance on the off site treatment and disposal of non wastewater HW. 

In accordance with RCRA, the U.S. Environmental Protection Agency (EPA) has established requirements 

for managing HW: 

• HW must be treated before land disposal and is subject to land disposal restrictions (LDRs) "best 

demonstrated available technology" (BOAT) requirements (e.g., incinerators). 

• HW storage is allowed only for a limited time to accumulate sufficient quantities for treatment. 

• Disposal facilities must nieet RCRA minimum technology requirements . 

DOE must make decisions within the framework of these requirements to ensure that adequate treatment 

and disposal facilities are available for HW. These decisions involve the location and construction of DOE 

facilities, and the extent to which the commercial HW facilities should be utilized for nonwastewater HW. 

10.1.2 VOLUMES AND LoCATIONS 

HW has been generated, or is projected to be generated at about 45 DOE sites. Although HW generation 

from the production of nuclear weapons has essentially stopped, many chemicals and chemical residues 

were abandoned or left in containers and process lines. These wastes must be treated and disposed of to 

eliminate the existing storage inventory. The projected generation of HW from ongoing DOE research and 
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development activities will include chemical wastes, organic solvents from incomplete chemical reactions, 

sludges from degreasing operations, and heavy metals from unrecycled batteries. 

Based on RCRA uniform HW shipping manifests (40 CFR 262.20), facility reports, and HW generation 

and disposal information dating back to 1984, DOE estimates that more than 90% of the total HW 

(wastewater and nonwastewater) in a given year is generated by 11 or fewer of the 45 DOE sites, although 

these 11 sites are not always the same every year. Table 10. l-1 provides the quantities of HW at the 11 

large HW generators used for the evaluation of the WM PEIS alternatives. Onsite treatment and storage 

tonnage was derived from 1991 data in biennial and annual reports (40 CFR 262.41). The offsite shipments 

to commercial treatment were derived from fiscal year 1992 shipping manifests, and include only RCRA

defined wastes. The focus of the WM PEIS alternatives is on the RCRA-defined waste shipped offsite and 

that waste incinerated or used for fuel burning onsite-approximately 3,339 metric tons, almost all of 

which is nonwastewater (DOE1
). 

For purposes of this PEIS analysis, DOE assumed that these volumes of HW are representative of DOE' s 

current HW treatment requirements. Of the 3,339 metric tons of HW sent from DOE sites to commercial 

facilities for treatment in FY 1992, about half of this amount was incinerated. Another third was treated 

offsite to recover either solvents (distillation) or energy (phase separation and fuel blending), and the 

remainder was treated by stabilization, metal removal and recovery, deactivation, and aqueous treatment 

methods. 

Analysis in the WM PEIS assumes use of existing and planned facilities until their capacities are met. If 

additional capacity is needed, use of new conceptual or offsite commercial facilities is assumed. These 

conceptual commercial facilities provide the difference in treatment, storage and disposal capacity between 

the baseline reported in Table 10.1-2 and what is necessary to manage the waste received under any given 

alternative. Conceptual facilities are based on generic designs with set impacts (e.g., cost, 

performance/efficiency). An assumption was made that the impact of existing/planned facilities is 

essentially identical to the impact of conceptual facilities. 

In addition to the RCRA-regulated HW shipped in FY 1992, 6,600 metric tons of TSCA, State-regulated 

HW, and HW generated as a result of environmental restoration activities were generated at DOE sites in 

1 DOE, 1995a; DOE, 1994a; DOE, 1994b; DOE, 1994c; DOE, 1994d; DOE, 1994e; DOE, 1993a; DOE, 
1993b; DOE, 1992a; DOE, 1992b; DOE, 1992c; DOE. 1987; DOE, 1982. 
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1992. 2 All of these wastes were sent offsite, with about one-third of these wastes sent to commercial 

facilities for treatment and the other two-thirds sent directly to RCRA and TSCA approved landfills for 

disposal. 

DOE Site 

ANL-E 

Fermi 

Hanford 

INEL 

KCPe 

LANL 

LLNL 

ORR 

Pantex 

SNL-NM 

SRSe 

Total 

Table 10.1-1. HW at 11 Large DOE Generato1'Sa 
(metric tonl !year) 

Total Onsite Other Onsite 
Wastewater Incineration and Treatment and 

Treated Onsitec Fuel Burningc Storagec 

0 0 2 

0 0 12 

0 0 140 

33 ,000 35 80 

343,000 0 80 

0 0 40 

250 0 230 

624,000 66 14,600 

3 ,000 0 2,700 

130,000 0 0 

59,000 0 50 

1,192,250 101 17,934 

Offsite 
Commercial 
Treatmentd 

206 

49 

303 

160 

601 

246 

629 

207 

512 

153 

273 

3,339 

8 
These sites represent the largest HW generators for the time periods indicated. HW volumes generated vary annually among 

ball sites, but these sites typically accounted for more than 90% of the DOE HW. 
Metric Ton = 1,000 kilograms = 2,205 lb. One metric ton of HW is approximately one cubic meter in volume. 

~ Based on 1991 data taken from biennial and annual reports . 
Based on FY 1992 manifests. Includes only RCRA-defined waste; an additional 6,600 metric tons of TSCA , State-regulated HW, 

environmental restoration generated HW was shipped to commercial treatment in FY 1992. 
e Excludes wastewater treatment of groundwater remediation waste reported in KCP and SRS biennial reports. 

2 The extent to which the volume of HW generated as a result of environmental restoration activities could 
affect the WM PEIS analysis is discussed in Section 10.15. 
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10.2 Analytical Methods and Assumptions 

10.2.1 CHARACTERISTICS 

DOE HW can be categorized as RCRA-defined wastes, State-regulated waste, and TSCA-defined wastes. 

HW that is classified as RCRA waste is further categorized into three groups as shown in Table 10.2-1. 

The principal State-regulated wastes that DOE manages are waste oils and petroleum contaminated soils . 

The primary TSCA waste managed by DOE is polychlorinated biphenyls (PCBs) and asbestos. 

Table 10.2-1. Three Categories of RCRA Hawrdous Waste 

Characteristic 
Listed Hazardous Wastes Other Hazardous Wastes 

Hazardous Wastes 

• Non-specific sources • Ignitable • Mixtures (hazardous and non-

hazardous) 

• Specific sources • Corrosive 

• Derived from wastes (treatment 

• Commercial chemical • Reactive residues) 

products-acutely hazardous 

• Toxic • Materials containing listed hazardous 

• Commercial chemical products-non- wastes 

acutely hazardous 

10.2.2 TECHNOWGIES AND TREATMENT PROCESSES 

Under RCRA, all HW must be treated to meet certain standards before the waste (or its treatment residues) 
I 

may be placed on the land for final disposal. These treatment standards may be either concentration-based 

or technology-based. EPA regulations identify the treatment technologies that EPA recognizes as 

appropriate for HW. These technologies :serve as the basis for DOE treatment technology groups. The nine 

major treatment technology groups, along with a brief description of each, are as follows: 
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Organic Destruction. Destruction of organic liquids and solids can be accomplished by a broad spectrum 

of technologies that include the following subgroups: incineration, other thermal technologies (e.g. , metal 

melting, plasma torch), biological treatment, and chemical destruction. Besides neutralizing toxic organic 

constituents of the waste, organic destruction can significantly reduce the primary waste volume. 

Aqueous Treatment. This group incorporates a number of specialized treatment technologies. Examples 

include biological treatment, wet oxidation, and chemical oxidation/reduction. These technologies are often 

very specialized and waste specific. As such, they are generally not as readily available on a commercial 

basis as some of the other treatment technologies. 

Deactivation/Neutralization. The technologies in this group refer to processes that remove the hazardous 

characteristics of a waste when these characteristics are based on ignitability, explosivity, corrosivity, 

and/ or reactivity. Commercially, deactivation/neutralization is most commonly employed in the 

neutralization of corrosive wastes, while deactivation is also the preferred technology for most reactive 

wastes. 

Organic Removal/Recovery. Along with incineration, organic removal/recovery is one of the most 

common forms of commercial treatment for organic liquids. This group encompasses a wide range of 

technologies including solvent recycling and distillation, fuel substitution ( organic liquid hazardous wastes 

with high energy content are substituted for virgin fuels in industrial equipment permitted by EPA to burn 

ha.zardous waste fuel), carbon absorption, steam stripping, liquid-liquid extraction, and chemical/physical 

phase separation. Of the above, solvent distillation and fuel substitution are the most readily available on 

a commercial basis. 

Metal Removal/Recovery. This technology group incorporates processes that are designed to remove 

and/or recover heavy metals present in RCRA wastes. The technologies most commonly used for metal 

removal/recovery include ion exchange, resin or solid adsorption, reverse osmosis, chelation/solvent 

extraction, ultrafiltration, and/or simple chemical precipitation. Some thermal processes may be used as 

well. Frequently, some form of physical phase separation or concentration techniques such as decantation, 

filtration and centrifugation are used in conjunction with the technologies noted above. 

Mercury Recovery/Removal. As a technology group, mercury recovery/removal is actually a subset of 

the metal recovery/removal treatment technology group. From a practical standpoint, it is addressed 
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separately because the commercial facilities that manage waste with high levels of mercury are usually very 

specialized. Toe actual technologies employed include amalgamation and recovery, mercury retorting, and 

incineration with specialized control equipment. 

Stabilization/Solidification. Stabilization and/or solidification refers to processes that tend to immobilize 

waste through chemical and/or physical means. Stabilization is one of the most common forms of treatment 

for inorganic wastes. Stabilization occurs when HW is mixed with a solidification agent such as Portland 

cement, fly ash, or cement kiln dust to form a solid. Stabilization generally requires a special design mix 

between the waste and the solidification agent to ensure that the concentration based LDRs standards are 

met. Stabilization is generally followed by land disposal at a HW landfill. 

Recycling. Many of the technologies and technology groups described above incorporate some type of 

recycling (e.g., metal removal/recovery, organic removal/recovery, etc.) . Recycling, in the context of the 

WM PEIS, refers to the use of materials that would otherwise be a hazardous waste as a direct substitute 

fo~ raw materials. Most waste that meets this criteria would be exempt from regulation under RCRA 

although many States would require that a HW shipping manifest be used when the waste is transported. 

Land Disposal. Though not an actual 'form of treatment and not evaluated in the WM PEIS alternatives, 

land disposal is included as a technology group and discussed here since some direct disposal of HW in 

permitted landfills still occurs. The types of HW that might be deposited directly into a landfill include 

newly identified wastes (wastes that have been identified since 1984) for which no treatment standards have 

been established (e.g.; 25 newly identified Toxicity Characteristic Leaching Procedure organic wastes) and 

wastes that are covered by a variance under the LDRs. 

10.2.3 WM PEIS ASSUMPI'IONS: FACILITIES, TREATMENT, AND DISPOSAL 

Key assumptions and considerations used in the WM PEIS to characterize HW, develop treatment 

alternatives, and analyze associated impacts include the following: 

• Wastewater HW, previously buried or disposed HW, waste generated by environmental restoration 

activities, or waste generated as a result of decontamination operations are not part of the HW loads 

considered in the WM PEIS and are not included in the HW alternatives analysis. 
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• Wastewater HW will continue to be treated onsite at DOE facilities. 

• Future HW generation rates are assumed to be the same as those identified in Table 10 .1- l. 

• Factors which could result in a decline in the quantities of HW (e.g., waste minimization efforts, 

reconfiguration of the DOE Nuclear Weapons Complex, reductions in generated HW from 

cancellation of DOE weapons programs) will not affect the analysis of the HW alternatives. 

• Factors that could result in an increase in HW quantities (e.g., reclassification of low-level mixed 

waste (LLMW) or HW generated from the dismantlement of weapons) will not affect the analysis of 

the HW alternatives. 
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10.3 Hazardous Waste Alternatives 

The WM PEIS HW analysis considers four alternatives for treatment facilities within the broad categories 

of management alternatives: No Action, Decentralized and two Regionalized. The Centralized Alternative 

for the management of HW was not considered a prudent alternative from cost, health risk, and 

environmental or socioeconomic impacts plus a number of practical considerations such as the significant 

amount of transportation that would be required even under the best waste minimization programs. The 

foldout table at the end of this chapter shows the sites at which HW would be treated under each 

alternative. The foldout table is designed to be used as a quick reference when reading the HW 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 HW treatment options available to DOE and 

to provide input for a decision about whether to continue to rely on offsite treatment of HW. 

10.3.1 No ACTION ALTERNATIVE 

Under this alternative, the current operations would be maintained. HW that is currently being treated 

onsite at DOE facilities (e.g., incineration of organic materials at ORR and INEL) will continue to be 

treated onsite, and other HW will continue to be treated and disposed offsite at commercial facilities. 

Figure 10.3-1 and Table 10.3-1 illustrate the No Action Alternative. 

10.3.2 DECENTRALIZED ALTERNATIVE 

Under this alternative, DOE would implement its current plan to start incineration at the Los Alamos 

National Laboratory (LANL), the Oak Ridge Reservation, (ORR), and the Savannah River Site (SRS), and 

to place the incinerator at the Idaho National Engineering Laboratory (INEL) in a standby status. In 

addition, the use of commercial facilities would CO!}tinue 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 
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package from the generator to the facility site because the packages are frequently brought to a collection 

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

HW No Action Alternative (Treat 3% of Nonwastewater at 2 Sites; 
97% at Commercial Facilities) 

W Onsite Thermal Treatment, 
and Ship HW to Commercial 
TSO * Ship HW to Commercial TSO 

Figure 10.3-1. HW No Action Ahernative 

Generating Sites 

INEL ORR 1 ANL-E, Fermi, Hanford, INEL, KCP, 
\ LANL, LLNL, ORR, Pantex, SNL-NM, 
i SRS 

Treat INEL I ORR I Commercial TSD 

Table 10.3-1. HW No Action Ahernative 
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Toe main difference between the No Action and Decentralized Alternatives is a 8 % shift in the waste totals 

for incineration 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 and disposal 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. 

• Toe Decentralized Alternative would involve incineration at three sites (LANL, SRS, and ORR) and 

eliminate incineration at INEL (existing incinerator was in standby near the end of FY 1992). The 

change would result in a net increase in onsite HW incineration and onsite fuel burning. 

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 incinerated or 

treated through fuel burning at LANL, 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 187 metric tons/yr in 

incineration and 98 metric tons/yr in onsite fuel burning. 
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HW Decentralized Alternative (Treat 11 % of Nonwastewater at 
3 DOE Sites; 89% at Commercial Facilities) 

W Onslte Thermal Treatment, 

and Ship HW to Commerclal 

TSD 

* Ship HW to Commerclal TSD 

Figure 10.3-2. HW Decentralized Alternative 

r.=======···=============================;i 

Treat 

10-12 

LANL ORR 

LANL I ORR I 

Generating Sites 

SRS 

SRS 

[ ANL-E, Fermi, Hanford, INEL, KCP, 
[ LANL, LLNL, ORR, Pantex, SNL-NM, 
I SRS 

I Commercial TSO 

Table 10.3-2. HW Decentralized Alternative 
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Table 10.3-3. Change in Use of Onsite Thennal Destruction and Waste-Fuel Burning 
Under No Action and Decentralized Alternatives 

HW Treated by Thermal Destruction and Fuel Burning 

Site and Treatment (metric tons/year) 

No Action Alternative Decentralized Alternative 

INEL 

Incineration 17.4 0 

Fuel burning 17.4 0 

LANL 

Incineration 0 24 

Fuel burning 0 72.4 

ORR 

Incineration 53 116.6 

Fuel burning 12.6 27 .7 

SRS 

Incineration 0 116.6 

Fuel burning 0 27.7 

Total 

Incineration 70.4 257.2 

Fuel burning 30.0 127.8 

Tables 10.3-4 and 10.3-5 depict the No Action and Decentralized Alternatives in terms of HW treatment 

by treatment technology group for the major DOE HW sites. The treatment technology group of Organic 

Removal/Recovery involves three types of treatments: fuel blending, fuel burning, and solvent recycling . 

Because HW treated by fuel blending is ultimately burned, the amounts for fuel blending are included in 

the fuel burning column. The totals for treatment at commercial facilities are based on the overall amounts 

shipped offsite for FY 1992. 
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Site 

ANL-E 

Onsite 

Commercial 

Site total 

Fermi 
Onsite 

Commercial 

Site total 

Hanford 

Onsite 

Commercial 

Site total 

INEL 

Onsite 

Commercial 

Site total 

KCP 
Onsite 

Commercial 

Site total 

LANL 

Onsite 

Commercial 

Site total 

LLNL 

Onsite 

Commercial 

Site total 

Table 10.3-4. No Action Altematil'e: HW Treatment for 11 Large HW Sites (metric tons) 

Organic Organic Removal Metal Removal 

Destruction and Recovery and Recovery Aqueous 
Stabili7.ation Deactivation by Thermal Fuel Fuel Solvent Treatment 

Treatment8 

Blending 
C 

Burning Recyclingb Non-Hg Hg 

0 0 0 0 0 0 0 0 0 

72.0 0 0 1.2 19.0 20.0 3.4 90.0 0 

72.0 - 0 1.l 19.0 20.0 3.4 90.0 0 

0 0 0 0 0 0 0 0 0 

28.0 0 0 10.6 2.2 7.5 0.1 0.6 0 

28.0 - 0 10.6 2.l 7.5 0.1 0.6 0 

0 0 0 0 0 0 0 0 or 
22.0 0 152.0 78.0 3.0 45.0 0.1 1.5 or 
22.0 - 152.0 78.0 3.0 45.0 0.1 1.5 o' 

17.4 30_5< 17.4 0 0 0 0 0 0 

93 .5 0 13.1 15 .7 9.3 15.0 7.4 1.7 3.7 

110.9 - 30.5 15.7 9.3 15.0 7.4 1.7 3.7 

0 0 0 0 0 0 0 0 0 

380.0 0 70.0 35.0 50.0 12.0 50.0 2.5 1.0 

380.0 --- 70.0 35.0 50.0 12.0 50.0 2.5 1.0 
" 

or 0 0 0 0 0 0 0 0 

48.0 110.0c 110.0 56.4 11.0 13.5 2.0 4.0 0 

48.0 --- 110.0 56.4 11.0 13.5 2,0 4.0 0 

0 0 0 0 0 0 .© 0 0 

268.0 0 160.0 82.7 57.0 1.2 5.3 4.3 48.0 

268.0 -- 160.0 82.7 57.0 1.l 5.3 4.3 48.0 

Recycling Total 
(Batteries) 

0 0 

0 205.6 

0 205.6 

0 0 

0 48.9 

0 48.9 

0 0 

0.7 302.5 

0.7 302.S 

0 34.8 

0.5 159.9 

0.5 194.7 

0 0 

0 600.5 

0 600.5 

0 0 

0.7 245.6 

0.7 245.6 

0 0 

2.0 628.5 

2.0 628.5 
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Table 10.3-4. No Action Alternative: HW Treatment for 11 Large HW Sites (metric tons)-Continued 

Organic Organic Removal Metal Removal 

Destruction and Recovery and Recovery Aqueous Recycling Site Total 
by Thermal Fuel Fuel Solvent Stabilization Deactivation Treatment (Batteries) 
Treatment8 

Blending 
C 

Burning Recyclingb Non-Hg Hg 

ORR 

Onsite 53 .0 42.7c 12.6 0 0 0 0 0 0 0 65.6 

Commercial 102.0 0 30.1 22 .8 13.0 20.8 10.4 2.3 5.0 0 .7 207.1 

Site total 155.0 - 42.7 22.8 13.0 20.8 10.4 2.3 5.0 0.7 272.7 

Pantex 
Onsite 0 0 0 0 0 0 0 0 0 0 0 

Commercial 319.0 0 0 26 .0 60 .0 106.1 0 0 .6 0 0 511.7 

Site total 319.0 - 0 26.0 60.0 106.1 0 0.6 0 0 511.7 

SNL 
Onsite 0 0 0 0 0 0 0 0 0 0 0 

Commercial 93 .0 0 0 17.0 24.0 11.0 5.5 0.9 0 1.5 152.9 

Site total 93.0 --- 0 17.0 24.0 11.0 5.5 0.9 0 1.5 152.9 
SRSd 

Onsite 0 0 0 0 0 0 0 0 0 0 0 

Commercial 155.0 42 .7c 42.7 22.8 13.0 20.9 10.4 2.3 0 .5 0 .7 272.8 

Site total 155.0 --- 42.7 22.8 13.0 20.9 10.4 2.3 0.5 0.7 272.8 

Total 
Onsite 70.4 --- 30.0 0 0 0 0 0 0 0 100.4 

Commercial I 580 .5 --- 577.9 368 .4 26 1.5 273 .0 94.6 110.7 62.7 6 .8 3 336.0 

Site Total 1,650.9 --- 607.9 368.4 261.5 273.0 94.6 110.7 62.7 6.8 3,436.4 

Hg - mercury . 
a Assumes that this technology was the appropriate technology for 1992 amounts incinerated . Much of this waste could have gone to removal and recovery of organics or was corrosive and could 
gave been deactivated. 

At each location, some of these solvents (approximately 10%) were also recycled by Safety-Kleen. 
~ The amount blended was not counted in the total waste amount generation; amount was counted when burned as fuel. 

Waste amounts were derived from manifests. Because of the moratorium, the precise amount of actual waste generated cannot be determined at this time . For this table , amounts for SRS are 
assumed to be the same as those for ORR. 
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Site total 

Table 10.3-5. Decentralized Alternative: Hazardous Waste Treatment/or 11 Ltlrre DOE Sites (metric tons) 

Organic Organic Removal Metal Removal 

Destruction and Recovery and Recovery Aqueous Recycling Stabilization Deactivation by Thermal Fuel d Fuel Solvent Treatment (Batteries) 
Treatmenta Blending Burning Recyclingb Non-Hg Hg 

0 0 0 0 0 0 0 0 0 0 

72.0 0 0 1.2 19.0 20.0 3.4 90 .0 0 0 

72.0 --- 0 1.2 19.0 20.0 3.4 90.0 0 0 

0 0 0 0 0 0 0 0 0 0 

28.0 0 0 10.6 2.2 7.5 0.1 0.6 0 0 

28.0 -- 0 10.6 2.2 7.5 0.1 0.6 0 0 

0 0 0 0 0 0 0 0 0 0 

22 .0 0 151.8 78.2 3.0 45 .0 0.1 1.5 0 0.7 

22.0 - 151.8 78.2 3.0 45.0 0.1 1.5 0 0.7 

0 0 0 0 0 0 0 0 0 0 

110.9 0 30.5 15 .7 9.3 15 .0 7.4 1.7 3.7 0.5 

110.9 -- 30.5 15.7 9.3 15.0 7.4 1.7 3.7 0.5 

0 0 0 0 0 0 0 0 0 0 

380.0 0 70 .0 35.0 50.0 12.0 50.0 2.5 1.0 0 

380.0 --- 70.0 35.0 50.0 u.o 50.0 2.5 1.0 0 

24.0c 110.0° 72.4 0 0 0 0 0 0 

24.0 0 37 .2 56.4 11.0 13.5 2.0 4.0 0 0.7 

48.0 --- 109.6 56.4 11.0 13.5 2.0 4.0 0 0.7 

0 0 0 0 0 0 0 0 0 0 

268.0 0 160.3 82 .7 57 .0 1.2 5 .3 4.3 48.0 2.0 

268.0 -- 160.3 82.7 57.0 1.2 5.3 4.3 48.0 2.0 

Total 

0 

205.6 

205.6 

0 

48.9 

48.9 

0 

302.5 

302.5 

0 

194.8 

194.8 

0 

600.5 

600.5 

96.4 

148.8 

245.2 

0 

628.8 

628.8 
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Table 10.3-5. Decentralized Alternative: Hazardous Waste Treatment for 11 Large DOE Sites (metric tons)-Continued 

Organic Organic Removal Metal Removal 

Site 
Destruction and Recovery and Recovery Aqueous Recycling 

Stabilization Deactivation Total by Thermal Fuel d Fuel Solvent Treatment (Batteries) 
Treatment" Blending Burning Recyclingb Non-Hg Hg 

ORR 

Onsite 116.6c 42.i 27 .7 0 0 0 0 0 0 0 144.3 

Commercial 38.9 0 15 .5 22 .8 13 .0 20.8c 10.4 2 .3 5.0 0.7 129.4 

Site total 155.5 -- 43.2 22.8 13.0 20.8 10.4 2.3 5.0 0.7 273.7 

Pantex 

Onsite 0 0 0 0 0 0 0 0 0 0 0 

Commercial 319.0 0 0 26 .0 60.0 106.1 0 0.6 0 0 511.7 

Site total 319.0 -- 0 26.0 60.0 106.1 0 0.6 0 0 511.7 

SNL 

Onsite 0 0 0 0 0 0 0 0 0 0 0 

Commercial 93 .0 0 0 17.0 24 .0 11.0 5 .5 0.9 0 1.5 152.9 

Site total 93.0 - 0 17.0 24.0 11.0 5.5 0.9 0 1.5 152.9 

SRSr 

Onsite 116.6c 42.i 27 .7 0 0 0 0 0 0 0 144.7 

Commercial 38.9 0 15 .0 22 .8 13.0 20.9 10.4 2 .3 5.0 0.7 130.0 

Site total 155.S -- 42.7 22.8 13.0 20.9 10.4 2.3 s.o 0.7 273.7 

Total 

Onsite 257 .2 --- 127.8 0 0 0 0 0 0 0 385.0 

Commercial 1,394.8 --- 480.5 368.4 261.5 174.9 94.5 110.7 62.7 6.8 3,052.9 

Total 1,652.0 -- 608.3 368.4 261.S 273.0 94.5 110.7 62.7 6.8 3,437.9 

Hg = mercury . 
8 Assumes that this technology was the appropriate technology for 1992 amounts thermaly treated. Much of this waste could have gone to removal and recovery of organics or was corrosive and 
~ould have been deactivated . 

At each location, some of these solvents (assuming approximately 10 %) were also recycled by Safety-Kleen. 
c Assumes onsite incineration can destroy 50 % of generated liquid HW that can be incinerated . 
d The amount blended was not counted in the total waste amount generation; amount was counted when burned as fuel. 
; Assumes that onsite incineration at ORR and SRS can destroy 75 % of generated liquid HW that can be incinerated . 

Waste amounts were derived from manifests . Because of the moratorium, the precise amount of actual waste generated cannot be determined at this time. For this table, amounts for SRS are 
assumed to be the same as those for ORR. 
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Chapter JO Impacts of the Management of Hazardous Waste 

10.3.3 REGIONALIZED ALTERNATIVES 

Under Regionalized Alternative 1, half of the HW generated by 11 major HW sites would be retained and 

treated at five onsite DOE treatment centers or hubs the (the Hanford Site, INEL, LANL, ORR, and SRS) . 

Each regional hub would be permitted under RCRA and onsite treatment facilities would be constructed 

for incineration and organic removal/recovery. Figure 10.3-3 and Table 10.3-6 illustrate Regionalized 

Alternative 1. 

Data for Regionalized Alternative 1 are presented in Table 10.3-7. Under this alternative, HW that could 

be treated through the organic removal/recovery technologies would be sent to five regional hub sites from 

the major generating sites. The hub sites would treat two-thirds of the received HW and send the other one

third to a commercial facility. For HW that could be treated through incineration, two-thirds would be sent 

to the regional hubs from the generating sites, and the other third would be sent directly to commercial 

incineration facilities from the generating sites. The am,ounts of HW to be treated by the various treatment 

technology groups at the regional hubs and associated commercial facilities are shown in the table. 

Approximately 50% of the estimated 3,436 metric tons of HW listed in Table 10.3-7 would be treated at 

DOE HW facilities. 

Under Regionalized Alternative 2, DOE would build facilities at INEL and ORR for organic treatment and 

deactivation/neutralization. Figure 10.3-4 illustrates Regionalized Alternative 2. All HW treatable in these 

facilities would be shipped from the other sites presented in Table 10.3-8. Metal recovery and recycling, 

battery recycling, stabilization, and land disposal would continue to be provided by offsite commercial 

establishments. 

Under Regionalized Alternative 2, all deactivation waste would be treated at the appropriate hub, with 

INEL the only hub expected to receive such waste. The Pantex Plant, LANL, LLNL, the Sandia National 

Laboratories-New Mexico (SNL-NM) and the Nevada Test Site (NTS) would ship to INEL for thermal 

deactivation. Approximately 90% or 3,056 metric tons of HW listed in Table 10.3-9 would be treated at 

DOE HW facilities. 

10-18 
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HW Regionalized Alternative 1 (Treat 50% of Nonwastewater HW 
at 5 DOE Sites; 50% at Commercial Facilities) 

W Onsite Thermal Treatment, and 
Ship HW to Commercial TSD 

* Ship HW to Commercial TSD 

0 
Ship HW to Regional 
Treatment Hub 

Figure 10.3-3. Hazardous Waste Regionalized Alternative 1 

Generating Sites 

Hanford, INEL LANL, ANL-E, SRS 
LLNL Pantex, Fermi, 

SNL-NM KCP,ORR 

Treat Hanford I INEL I LANL I ORR I SRS I 
Table 10.3-6. Hazardous Waste Regionalized Alternative 1 

Hanford, INEL, 
LANL, ORR, SRS 

Commercial TSO 
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Table 10.3-7. Regionalized Alternative 1: Hazardous Waste Treatment for 11 IArge DOE Hazardous Waste Sites (metric tons) 

Organic Organic Removal/Recover? Metal Removal/ 

Destruction 
Recovery 

Hub Stabilization Deactivation by Thermal Fuel Fuel Solvent 
Treatmenta Blending Burning Recyccling Non-Hg 

Jln""n-d Jlnh IH - •• I.I.NT.\ 

nn.;,,. IQI <. /"II? md ,n,- n 1ni; n 0 0 0 
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"" 0 

4,;,. ( 4 
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- 1,,- ,1 0 ,1/;jl ?d 1 Q'i 0 110 f, 7,; 

U .. 1. •n•nl 41,;n n 1'17.ti. 71.0 Q,;O 1'1/1 ..: 7 .. 

Ool, 0:.1-n U •. I. I( l'D'D• 1?.,....,;. ll'r'l>• A NT .1?\ 

r,_.;,,. A">fl 0 11,0,1,d "70 0 dO ll fl n n 

r'nm-a•n:ol ,,.. " fl ,1? ,1 ?1 1 lid? f.O 1 /;,1 fl 

u .... ·-·-· 
,c,,_,, C 1?/1 ,t 61 O lid? ..:n ,,_ ,<;,t 0 

- • Hnh (Si Pl:'\ 

nn.;,,. 1n,," ,,.,, 7'd ')ll fl l'i 0 0 0 ,; ? 

- .. ,, g 0 14 7 7 ll 110 ?O g ,; ? 

llnl. •nfol 1 C!C! C 42 7 22.11 no ,no 1/ld 

Tnt"I 

Ons,tP. 1 OQO Q (f,A"I "d ,l"l'J 1 ?Oll 7 0 0 ,; ? 

""" Q 
{n\ ?10 0 1?14 ?f.1 4 ?71 0 .RQ,; 

Total 1,651.8 - 643.3 332.1 261.4 273.0 94.7 

Hg = mercury . · 
: Assumes that 2/3 of all material that can be thermally treated is incinerated at regional hub and 1/3 at commercial facilities . 

Assumes that 2/3 of removal and recovery of organics is conducted onsite at regional hub and I /3 at commercial facilities . 
: Some of these solvents approximately 10% are also recycled by Safety-Kleen at each individual site location. 

This amount was not counted on overall treatment totals when blended . Rather, amount was counted when burned as fuel. 
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62.7 6.8 3,436.4 



q511z01 .-~ 
.t, .. 1~1t1 '" 1615 

Impacts of the Management of Hazardous Waste Chapter 10 

HW Regionalized Alternative 2 (Treat 90% of Nonwastewater 
at 2 DOE Sites; 10% at Commercial Facilities) 

W Regional Treatment Hub and 
Onsite Thermal Treatment, and 
Ship HW to Conmercial TSD 

o Ship HW to Regional 
Treatment Hub 

Figure 10.3-4. Hazardous Waste Regionalized Alternative 2 

Treat 

Generating Sites 

Hanford, INEL, LANL, I ANL-E, Fermi, KCP, I 
LLNL, Pantex, SNL-NM j ORR, SRS ! 

INEL ORR 

Table 10.3-8. Hazardous Waste Regionalized Alternative 2 

INEL, ORR 

Commercial TSO 
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Table 10.3-9. Regionalized 2 Alternative: Hazardous Waste Treatment for 11 Large Hazardous Waste Sites (in metric tons) 

Hub and Organic Organic 
1
Removal and Recovery 

Location of Destruction 
Stabilization Deactivation 

HW by Thermal Fuel Fuel Solvent 
Treatment Treatment• Blending Burning Recyclingb 

INELHub 
(western region) 
(Hanford; INEL; 
LLNL; LANL; 
SNL-NM; Pantex) 

Onsite 861.0 (445.0)° 445.0 284 .0 0 192.0 

Commercial 0 0 0 0 164.0 0 

Hub total 861.0 - 445.0 284.0 164.0 192.0 

ORR Hub 
(eastern region) 
(KCP; Fermi; 
ANL-E; SRS; 
ORR) 

Onsite 710.0 (163 .0)° 163.0 84.7 0 81.1 

Commercial 0 0 0 0 97 .1 0 

Hub total 710.0 - 163 84.7 97.1 81.1 

Total 

Onsite 1,650.0 (608.0}' 608.0 368.0 0 273 .0 

Commercial 0 (0) 0 0 262 .0 0 

Total 1,650.0 --- 608.0 368.0 262.0 273.0 

Hg = mercury . 
: In some cases, attaining 90% onsite treatment without conducting stabilization and land disposal may not be possible . 

Some solvents (approximately 10%) would still be handled on a decentralized basis through Safety-Kleen. 
c This amount is only counted in total when burnt as fuel. 

Metal Removal 
and Recovery Aqueous Recycling 

Treatment (Batteries) 
Non-Hg Hg 

20.1 0 51.7 0 

0 13 .0 0 5.4 

20.1 13.0 51.7 5.4 

74.4 0 11.0 0 

0 97 .7 0 1.4 

74.4 97.7 11.0 1.4 

94.5 0 62 .7 0 

0 111 .0 0 6 .8 

94.5 111.0 62.7 6.8 

Total 

1,853 .8 

182.4 

2,036.2 

1,124.2 

196 .2 

1,320.4 

3,056 .2 

379.8 

3,436.0 
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10.3.4 CENTRALIZED ALTERNATIVE 

A single site Centralized Alternative for the management of HW was not considered in this PEIS because 

the DOE decision of concern is whether DOE should continue to use commercial facilities for the treatment 

and disposal of HW, or construct its own facilities. Current policy is the decentralized or regionalized use 

of commercial facilities. This PEIS seeks to compare decentralization and regionalization of proposed DOE 

facilities to the current HW practices. 

10.3.5 RATIONALE FOR SELECTION OF SITES 

The HW treatment alternatives selected were developed to cover 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 treatment of HW are thermal treatment fuel burning, and 

deactivation. Of the sites listed in Table 10.3-1 for the No Action Alternative (current HW management 

approach), five of the sites-the Hanford Site, INEL, LANL, ORR, and SRS-have operated or plan to 

operate thermal treatment systems. 

Regionalized Alternative 1 uses the five DOE sites with the operational and planned thermal treatment 

systems satisfying the criterion for site technology 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 part of 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 neutralizing, also considered in this alternative, is 

planned for the two hub-sites. 
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10.4 Health Risks 

The health risk estimates include a fraction of a single fatality for each of the proposed HW I 
alternatives from vehicle accidents associated with HW transportation. The Regionalized Alternatives '.Ii 
result in greater 1NOrker exposure to HW chemicals than the No Action and Decentralized Alternatives ,. 
because DOE treats more HW under the Regionalized Alternatives. This analysis did not evaluate the ,,. 
risk to 1NOrkers at commercial facilities which are the principal HW treatment facilities under the No it 
Action and Decentralized Alternatives. It is expected that HW worker risks would be the same i;i 

regardless of whether commercial or DOE facilities are used. In view of this, there is no significant lfi 
difference between the alternatives with regard to HW worker risk. ii! 

... • ······-. ·--~~.i::-~~i'-ia:IX>~•-...-..... , .. , ·.··❖•'-' •• ••• ••••••• • .... .-.-••••••••••••••••••••••••••••••• • i·9Wih:i'°''•'•f''•'' nii,;i~-vi••w, .~,..,•n·•~ff····:'•Ni:·n-(·'!&ww•._·n:·, · i"c-~.c&a,.;:.::c;.;....;.;.;;.,;i.;.i~WA-W»!>:.-~/4!a~ 

Health risk impacts can result from exposure to hazardous chemicals and from physical trauma associated 

with constructing and operating treatment facilities or transporting waste. This section discusses the 

estimated adverse health impacts resulting from chemical exposure as well as the physical hazards for each 

HW treatment alternative. Details of the HW results are contained in Appendices D, E, and F. 

Methodology details are contained in Chapter 5 and in ORNL Technical Reports (ORNL, 1995a; 

ORNL, 1995b; ORNL, 1995c). Potential health risks to a number of receptor populations and individuals 

are reported including: 

• the offsite population-those individuals living 

within a 50-mile radius of the site, as well as 

along transportation routes; 

• 

• 

noninvolved workers population-the workers on 

DOE sites who are not involved directly in waste 

management activities; 

waste management workers population (or "waste 

management workers")-onsite employees working 

in a site's waste management facilities, including 

workers involved in the waste management process, 

construction workers who build the waste 

10.4 
10.5 
10.6 
10.7 
10.8 
10.9 
JO.JO 
10.11 
10.12 
10.13 
10.14 
10.15 

10.16 
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Water Resources Impacts 
Ecological Resources Impacts 
Economic Impacts 
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Environmental Justice Concerns 
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Environmental Restoration 
Analysis 
Comparison of Alternatives 
Summary 

management facilities, and those operating the trucks and trains that transport the waste; 
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• maximally exposed individuals (MEI) for the offsite population-hypothetical individual in the offsite 

population who would receive the highest total lifetime multimedia dose; 

• MEI for the noninvolved worker population

hypothetical individual in the noninvolved 

worker population who would receive the 

highest total lifetime multimedia dose; 

• a most-exposed waste management worker

an individual who would experience potential 

noncancer effects, as estimated using the 

Exposure Index, following exposure to HW. 

The impacts evaluated were: 

• Fatalities from physical hazards 

• Cancer incidence from chemical exposure 

Maximally Exposed Individual 

In keeping with standard risk assessment 
methodology, DOE analyzed the impacts to a 
"maximally exposed individual. " The MEI is 
the hypothetical person within the receptor '~ 
group who has the highest exposure. This t 

~ 
i'!f.ividu:zl is assumed to _be located at !he poin

4
t i,,:.·. 

oJ maximum concentration of contaminants 2 
hours a day, 7 days a week, for the 10-year 
period of treatment operations analyzed in the 
WM PEIS. 

• Noncancer effects from chemical exposure (for example, headaches, nasal irritation, liver or kidney 

toxicity, neurotoxicity, immunotoxicity, and reproductive and developmental toxicity) 

Interpreting the results of health risk analyses involves consideration of both uncertainties and appropriate 

standards. See Section 5. 4. 1 and Appendix D for a further discussion of these issues . 

10.4.1 ROUTINE OPERATION IMPACTS 

For operations involving HW treatment, health effects were evaluated for the offsite population, the onsite 

worker population not involved in HW treatment ("noninvolved workers"), and waste management 

workers directly involved in treatment activities. Impacts were quantified using two approaches: analysis 

of population health risk impacts and analysis of individual health risk impacts. Table 10. 4-1 presents the 

sizes of offsite populations and waste management treatment worker populations used in the health risk 

analysis. 
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The waste management treatment worker population estimates are derived from generic baselines which 

established the number of personnel required to operate treatment facilities needed to treat the volume/type 

of waste proposed for a site under the respective alternate. 

Table 10.4-1. Offsite and Waste Management Treatment Worker Populations 

WM Treatment Worker Population by Alternative a 

Site Offsite Population 
No Action Decentralized Regionalized 1 Region alized 2 

Hanford 377,645 -- -- 91 

INEL 153,061 16 16 35 1 60 

LANL 159,152 -- -- 88 

ORR 881,652 36 36 101 2 12 

SRS 620,618 -- -- 40 

a Waste management worker population estimates represent full-time equivalents (FfEs) over the entire construction and opreation periods . 

Understanding Scientific Notation 

Scientific notation is used in the WM PEIS to express numbers that are so large or so small that they 
can be difficult to read or write. Scientific notation is based on the use of positive and negative 
powers (or exponents) of 10. A number written in scientific 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 
1()1 = JOx 1 = 10 
1()2 = ]0 X ]0=]()() 

and so on, therefore, 
](1 = 1,000,000 (or 1 million) 
etc. 

Negative Powers of 10 
]{)'

1 = ]/10 = 0.] 
]()'

2 = 1/100 = 0.01 
and so on, therefore, 
10-6 = 0. 000001 (or 1 in 1 million) 
etc. 

A power of 10 is also commonly expressed as "E", where "E" means "x JO". For example, 3 x ](J 
can also be written as 3E+05, and 3 x 10-5 is equivalent to 3E-05. Therefore, 3E+05=300,000 and 
3E-05 =0. 00003. 

The health risk data tables in this section use "E" notation with negative exponents. 

Probability is expressed as a number between O and 1. The notation 3E-06 can be used as 0. 000003, 
which means that there are three chances in 1,000,000 that the associated resulted (e.g., fatal 
cancer) will occur over the period covered by the analysis. 
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Population impacts focus on the total number of people in each receptor population who would experience 

adverse health impacts if a particular alternative is implemented. 

Individual impacts focus on the probability that the "maximally exposed individual " (MEI) within each 

receptor population would experience an adverse health impact. Because the focus is on the MEI , the risk 

is presented as a probability (e.g., one-in-one million, or IE-6) of that individual experiencing an adverse 

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

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

exposure analyzed were inhalation and ingestion of plants and animals. 

Worker risks associated with physical hazards were evaluated 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 10-year operation period) were evaluated for 

an entire lifetime (70 years), because health impacts from airborne contaminants could occur throughout 

the lifetime of the exposed individual. 

Table 10.4-2 provides an overview of the health risk endpoints, receptor groups, hazard sources, 

pathways, and exposure periods evaluated for HW treatment. 

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

Tables 10.4-4 through 10.4-11 of this section. Summary tables show program-wide results by alternative. 

The site tables in Volume II present the health impacts for all sites. 

10.4.1.1 Estimated Number of Fatalities 

On a program-wide basis, waste management worker 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 alternative. 
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Table 10.4-2. Hamrdous Waste Health Risk Analysis Components 

Endpoints Receptor Source Pathways 
Exposure Table 

Period References 

Number of Trauma WM Workers Physical Physical Haz.ards 20 years Text only 
Fatalities Haz.ards 

Number of Cancer Offsite Chemicals Inhalation, Ingestion 10 years 10.4-3 
Incidences Population 

Noninvolved Inhalation 
Workers 

WM Workers Inhalation 

Probability of Cancer Offsite MEI Chemicals Inhalation, Ingestion 10 years 10.4-4 
Incidence Noninvolved Inhalation 

Worker MEI 

Noncancer Risk Offsite MEI Chemicals Inhalation, Ingestion 10 years 10.4-5 

Noninvolved Inhalation 
Worker MEI 

WM Worker Inhalation 

10.4.1.2 Estimated Number of Cancer Incidences 

Table 10.4- 3 presents an overview, by alternative, of the total estimated program-wide cancer incidences 

associated with treatment of HW. These impacts result from chemical exposures of the offsite population, 

noninvolved workers, and waste management workers. 

The number of cancer incidences on a program-wide basis are estimated to be less than one for all receptor 

groups except waste management workers. Program-wide waste management worker cancer incidences 

of one and two were estimated under the Regionalized I and 2 Alternatives, respectively. On a site-level 

basis, one waste management worker cancer was estimated at ORR under Regionalized Alternative 2 as 

a result of exposure to chromium VI. The chromium cancer risk is probably an overstimate, since all of 

the chromium available for exposure was conservatively assumed to be in the form of Chromium VI. 

Cancer incidences of less than one were estimated for the offsite and noninvolved worker populations at 

all sites under all alternatives. 
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Table 10.4-3. HW Treatment: Estimated Number of Cancer Incidences Program-Wule 

Alternative Sitesa 

No Action 2 

Decentralized 3 

Regionalized 1 5 

Regionalized 2 2 

Notes: • = Greater than O but less than 0 .5 . 
8 

Number of DOE sites treating . 

Offsite Population 
Chemical Cancer 

Incidence 

* 
* 
* 
* 

Noninvolved Worker WM Worker 
Chemical Cancer Chemical Cancer 

Incidence Incidence 

* * 
* * 
* 1 

* 2 

10.4.1.3 Probability of MEI Cancer Incidence 

Table 10.4-4 summarizes, by alternative, the highest estimated probability at any site of cancer incidences 

resulting from chemical exposure. This table presents these estimated risks for the MEis within the offsite 

population and noninvolved worker population. 

Toe probability of a cancer incidence to the MEI was calculated for each site and the highest values under 

each alternative are presented in Table 10.4- 4. The MEI risk is not a combined total of risks across all of 

the sites under an alternative. 

The probabilities for the Regionalized Alternatives are relatively higher by about one order of magnitude 

(10 times) than the probabilities estimated for the No Action and Decentralized Alternatives . Four sites (the 

Hanford Site, INEL, LANL, ORR) are estimated to have the highest offsite or noninvolved worker MEI 

cancer incidence probabilities (greater than one-in-one million) from implementation of HW alternatives. 

ExpQsure to chromium VI drives the cancer risk at these sites. 

Table 10.4-4. HW Treatment: Greatest Probability of Cancer Incidence at Any HW Site 

Alternative Sites8 Offsite MEI Cancer Noninvolved Worker MEI 
Incidence Probability Cancer Incidence Probability 

No Action 2 4E-07 2E-06 

Decentralized 3 4E-07 2E-06 

Regionalized 1 5 2E-06 lE-05 

Regionalized 2 2 SE-06 3E-05 

8 Number of DOE sites treating . 
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10.4.1.4 MEI Noncancer Risks 

The "Hazard Index" is an EPA standard indicator of potential noncancer toxicity caused by exposure to 

hazardous chemicals. It is derived by comparing the estimated exposure concentrations of noncarcinogenic 

chemicals to concentrations presumed to be protective of human health over an entire lifetime, assuming 

continuous low-level exposure. If the Hazard Index exceeds one, the estimated exposure concentrations 

exceed the concentrations presumed to be without adverse health effects. In the WM PEIS, the Hazard 

Index was estimated for the MEI of the offsite and noninvolved worker populations. 

For waste management workers, an "Exposure Index" rather than a Hazard Index was estimated. The 

Exposure Index is derived by comparing the estimated exposure concentrations to appropriate occupational 

exposure limits. Toe Exposure Index was considered to be a better measure for waste management workers 

because the Hazard Index uses standards designed to protect the health of the general population, including 

sensitive subgroups, such as children. Workers are generally assumed to be healthier than the general 

population, and worker populations do not contain sensitive subgroups. Therefore, the concentrations of 

noncarcinogenic chemicals presumed to be protective of human health are different for these two groups 

of receptors. If the Exposure Index exceeds one, the estimated concentrations exceed the concentrations 

presumed to be without adverse health effects. 

Table 10.4-5 summarizes, by alternative, the program-wide noncancer health risks resulting from chemical 

exposures associated with each HW alternative. This table presents the greatest noncancer health risks 

(presented as "Hazard Index") to the MEis within the offsite and noninvolved worker populations, and to 

an individual waste management worker (presented as "Exposure Index") across the treatment sites. 

None of the alternatives are estimated to produce noncancer risks at levels of concern to the MEis of the 

offsite and noninvolved worker populations. However, the Exposure Index values for the waste 

management workers exceed one for each of the alternatives, indicating the potential for adverse noncancer 

health effects as a result of worker exposures. Five sites (the Hanford Site, INEL, LANL, ORR, and SRS) 

are estimated to have noncancer risks to the most exposed waste management worker, with Exposure 

Indices equal to or greater than one. Noncancer risks are of concern at ORR under each of the alternatives. 

At the other sites, noncancer risks are estimated mainly under the regionalized alternatives, although INEL 

and LANL have such risks under the No Action and Decentralized Alternatives, respectively. Hydrogen 

chloride is the noncancer risk driver at these sites. 
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Table 10.4-5. HW Treatment: Greatest Noncancer Health Risks at Any HW Site 

Offsite MEI Hazard 
Noninvolved Worker 

WM Worker 
Alternative Sitesa MEI Hazard 

Index 
Incidence 

Exposure Index 

No Action 2 * * 4 

Decentralized 3 * * 4 

Regionalized 1 5 * * 6 

Regionalized 2 2 * * 6 

Notes: Hazard Index = sum of Hazard Quotient values for all noncarcinogenic chemicals, Hazard Quotient = the chemical-specific ratio of media 
exposure concentration to concentrations believed to have no appreciable adverse effects, Exposure Index = ratio of exposure concentration to 
chemical-specific occupational threshold limits, 
• = Greater than O but less than O ,5 , 

a Number of DOE sites treating . 

10.4.2 TRANSPORTATION-RELATED IMPACTS 

Although HW can be transported both by truck and rail, truck transportation is the predominant shipping 

method. Therefore, transportation impacts were estimated based solely on truck transportation. Potential 

health impacts from the transportation of HW were considered to be the result of exposure to vehicle 

exhaust during transportation operations, and exposure to HW chemicals due to transportation accidents 

in which HW shipment containers are breached. Physical injuries and fatalities sustained during vehicle 

accidents were also included in the transportation-realted health impacts. The populations potentially 

affected receptors in the transportation of HW are the public along transportation routes and the truck 

crews transporting the HW. 

Shipments of HW were considered to occur uniformly over a 10-year period for all HW alternatives. 

Appendix E describes the methods used to estimate the health risks from transporting HW. 

Table 10 .4-6 presents the health risk impacts from exposure to HW chemicals released as a result of a 

transportation accident. The estimated health risk impacts are based on the types of HW chemicals present 

and differing levels of concentrations released. 

The exposed population includes the truck transportation workers and assumes the accident and release of 

HW chemicals take place in a populated urban area. The probability of an accident occurring with the most 

toxic chemicals present in large quantities, high population density, and worst case meteorological 
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conditions favoring limited dispersal of the chemicals would be very low. For example, 285 of the 

estimated 1,700 shipments over a 20-year period under the No Action Alternative would involve HW 

chemicals that are considered as having a potential for causing "any adverse effect." Of those 285 

shipments, only 36 of the shipments contain the combinations of HW chemicals that would contribute more 

than 50 percent of the adverse health risk. This amounts to 2/ lO0ths of 1 % of all HW shipments over 20 

years. This relationship would also be true for the other HW alternatives. 

Table 10.4-6. Health Risks From Chemical Exposure Following HW Transportation Acddents 

Number of 
Shipment Number of Number of 

HW Number of Potential Life 
Sites8 Miles Potential Potential Adverse 

Alternatives 
(Millions) 

No Action 2 20 

Decentralized 3 18 

Regionalized 1 5 35 

Regionalized 2 2 19 

Notes:• = Greater than O and less than 0 .5 . 
a Number of DOE sites treating. 

Shipments Threatening 
Effects 

Cancers Noncancer Effects 

34,000 * 2 78 

41,000 * 1 48 

50,000 * 3 86 

34,000 * 2 60 

Table 10 .4-7 summarizes the total number of estimated fatalities associated with truck transportation of 

HW and provides the total number of shipments, the total shipment miles of and the source of the fatalities 

for each alternative. Regionalized Alternative 1 is the only alternative that is estimated to result in a fatality 

as a result of traffic accidents. None of the other alternatives are estimated to produce fatalities as a result 

of implementation of HW alternatives. 

Table 10.4-7. Estimated Fatalities for HW Truck Transportation From Vehicular Accidents 

Alternative Sites• 

No Action 2 

Decentralized 3 

Regionalized 1 5 

Regionalized 2 2 

• Greater than O but less than O .5 . 
a Number of sites treating . 
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Number of 
Shipments 

34,000 

41,000 

50,000 

34,000 

Source of Fatalities 
Shipment Miles 

(Millions) Fuel Emissions 
Injury From Traffic 

Accidents 

20 * * 
18 * * 
35 * 1 

19 * * 
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10.4.3 FACILITY ACCIDENT IMPACTS 

Storage Facility Accidents 

Health risks were evaluated for a number of potential HW storage facility accidents. The accidents 

analyzed included: (1) a fire that engulfs a significant number of HW containers; (2) an earthquake that 

ruptures a significant number of containers; and (3) the crash of a large or small aircraft into the facility 

resulting in fire and explosion. Additional information about the methods and assumptions used in the 

facility accident analysis, as well as details about the individual accident scenarios, can be found in 

Appendices D and F. Note that facility accidents were analyzed only under the regionalized alternatives 

because these alternatives had the largest estimated inventories of waste, and therefore, the largest potential 

consequences following an accident. Analyzing only these alternatives should provide an estimate of the 

upper bound of potential risks under all alternatives. 

Table l 0 .4-8 summarizes the estimated cancer incidences resulting from chemical exposures associated 

with potential storage facility accidents. This table contains cancer incidence and frequency of occurrence 

estimates for the worst accident scenario at several sites under Regionalized Alternatives 1 and 2. None 

of the receptor groups are estimated to have cancer incidences equal to or greater than one as a result of 

accidents related to storage of HW at any of the sites evaluated. 

Table 10.4-9 summarizes the estimated noncancer risks to the MEI resulting from chemical exposures 

associated with potential HW storage facility accidents. This table contains noncancer risk and frequency 

of occurrence estimates (presented as a "Hazard Index" or an "IDLH [Immediately Dangerous to Life and 

Health] Index") for the worst accident scenario at several sites under Regionalized Alternatives 1 and 2. 

Regionalized Alternative 2 appeared to have the higher risks of the two alternatives evaluated, although 

noncancer risks are estimated to occur in each of the receptor groups at each of the sites evaluated under 

both. alternatives if the accidents were to occur. 
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Table 10.4-8. Cancer Incidences from Potential Worst Case HW Storage Facility Accidents 

Offsite Noninvolved 
WM Workers 

Estimated Population Workers 
Number of 

Site Accident Type Annual Accident Number of Number of 
Cancer 

Frequency Cancer Cancer 
Incidences 

Incidences Incidences 

Regionalized Alternative 1 

Hanford Storage Facility Fire lE-4 to lE-2 * * * 
INEL Large Aircraft Crash <lE-6 * * * 
LANL Small Aircraft Crash <lE-6 * * * 
ORR Small Aircraft Crash <lE-6 * * * 
SRS Large Aircraft Crash < lE-6 * * * 

Regionalized Alternative 2 

INEL Large Aircraft Crash <lE-6 * * * 
ORR Small Aircraft Crash <lE-6 * * * 

• Greater than O but less than O .5 

Table 10.4-9. Noncancer Risks from Potential Worst Case HW Storage Facility Accidents 

Estimated 
Offsite MEI 

Site Accident Type Annual Accident 
Hazard Index 

Frequency 

Regionalized Alternative 1 

Hanford Large Aircraft Crash <E-6 1 

INEL Large Aircraft Crash <E-6 2 

LANL Small Aircraft Crash <lE-6 32 

ORR Small Aircraft Crash <E-6 77 

SRS Large Aircraft Crash < lE-6 2 

Regionalized Alternative 2 

INEL Large Aircraft Crash <E-6 37 

ORR Small Aircraft Crash < lE-6 240 

8 
IDLH = Immediately Dangerous to Life and Health. 

< = "less than ." 
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Noninvolved 
WM Worker 

Worker MEI 
IDLH3 Index 

Hazard Index 

6 1,400 

14 530 

450 2,700 

850 680 

110 1,300 

330 6,200 

2,600 2,300 
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Treatment Facility Accidents 

The thermal treatment facility accidents evaluated included: (1) explosion and resulting feedstock fire; (2) 

earthquake followed by a facility fire; and (3) the crash of a large or small aircraft into the facility resulting 

in a facility fire. 

Table 10.4-10 summarizes the estimated cancer incidences resulting from chemical exposures associated 

with potential treatment facility accidents. This table contains cancer incidence and frequency of occurrence 

estimates for the worst accident scenario at several sites under Regionalized Alternatives 1 and 2. None 

of the receptor groups are estimated to have cancer incidences equal to or greater than one as a result of 

accidents related to treatment of HW at any of the sites evaluated. 

Site 

Hanford 

INEL 

LANL 

ORR 

SRS 

INEL 

ORR 

Table 10.4-10. Cancer Incidences from Potential Worst Case Hazardous Waste 
Treatment Facility Accidents 

Offsite Noninvolved 
WM Workers 

Estimated Population Workers 
Number of 

Accident Type Annual Accident Number of Number of 
Cancer 

Frequency Cancer Cancer 
Incidences 

Incidences Incidences 

Regionalized Alternative 1 

Large Aircraft Crash <lE-6 * * * 
Large Aircraft Crash < lE-6 * * * 
Earthquake and Fire lE-6 to lE-4 * * * 
Small Aircraft Crash <lE-6 * * * 
Large Aircraft Crash <lE-6 * * * 

Regionalized Alternative 2 

Earthquake and <lE-6 * * * 
Thermal Treatment 
Unit Fire 

Small Aircraft Crash <lE-6 * * * 

• Greater than O but less than 0.5 . 

Table 10.4-11 summarizes the estimated noncancer risks to the MEI resulting from chemical exposures 

associated with potential treatment facility accidents. This table contains noncancer risk estimates for the 

worst accident scenario at several sites under Regionalized Alternatives 1 and 2. Noncancer risks are 
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estimated to occur in each of the receptor groups at most of the sites evaluated under both alternatives if 

the accidents were to occur. 

Table 10.4-11. Noncancer Risks from Potential Worst Case HW Treatment Facility Accidents 

Estimated 
Offsite MEI 

Noninvolved 
WM Worker 

· Site Accident Type Annual Accident 
Hazard Index 

Worker MEI a 
Frequency Hazard Index 

IDHL Index 

Regionalized Alternative 1 

Hanford Large Aircraft Crash <lE-6 0.2 1 360 

INEL Large Aircraft Crash <lE-6 0.08 0.5 230 

LANL Earthquake and Fire lE-6 to lE-4 1 8 200 

ORR Small Aircraft Crash <lE-6 7 7 320 

SRS Large Aircraft Crash <lE-6 0.08 4 120 

Regionalized Alternative 2 

INEL Earthquake and less than lE-6 2 12 990 
Thermal Treatment 
Unit Fire 

ORR Small Aircraft Crash less than IE-6 11 11 560 

a IDLH= Immediately Dangerous to Life and Health. 
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10.5 Air Quality Impacts 

The management of HW-would not appreciably affect the air quality at most sites. No site would i~ 
equal or exceed criteria air pollutant standards. However, regionalization of treatment facilities at /j 
LANL and ORR -would cause adverse air quality impacts requiring additional emission control ~I 
measures primarily due to emissions from hazardous pollutants from incineration. f 

·.• •• •.-•• P••·•••·· ••• •·;.:-•• : ••• • •••• _-.·.-••••••••• ••• J 

As illustrated in Table 10.5-1, DOE evaluated air quality impacts at each proposed HW treatment site 

based on estimated increases in emissions of the six criteria air pollutants, hazardous air pollutants (HAPs), 

and toxic air pollutants (TAPs). Emissions of radionuclides are not applicable because HW does not contain 

radionuclides. DOE estimated pollutant emissions for HW facility construction activities and for operation 

and maintenance activities. 

Table 10.5-1. Air Quality Impacts Evaluated for HW Alternatives 

Period of Activities for Which Impacts are Impacts 
Location of 

Impacts Assessed Impacts 
Analysis Assessed Measure 

Assessment 

Criteria Air Construction Estimated for construction equipment Percent of Text discussion 
Pollutant Emissions and worker vehicles standard only 

Operations Estimated for thermal treatment units , Percent of Table 10.5-2 
for fuel use by all other HW facilities, standard 
for worker vehicles, and for waste 
shipment vehicles 

Hazardous and Operations For all HW treatment facilities Percent of Table 10.5-3 
Toxic Air Pollutant standard 
Emissions 

The Clean Air Act (42 USC 7401 et seq.) regulates emissions of air pollutants. In those areas where air 

pollution standards are not met (known as "nonattainment areas"), activities that introduce new emissions 

from both "stationary" (e.g., treatment facilities) and "mobile" (e.g., vehicles and construction equipment) 

sources are regulated under the "General Conformity Rule." In this rule, EPA has established limits for 

each criteria air pollutant for nonattainment areas. An entity which seeks to engage in an activity that will 

result in emissions equal to or exceeding those limits in a nonattainment area must first obtain a permit. 
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In "attainment areas" (where air pollution standards are met), only new emissions from stationary sources 

are regulated. In these areas, regulations for the Prevention of Significant Deterioration (PSD) of ambient 

air quality apply. Allowable emission increases are known as PSD increments. A permit is required for 

a new stationary source that equals or exceeds the allowable increase. However, a permit is not required 

for criteria air pollutant emissions from mobile sources. 

10.5.1 CRITERIA AIR POLLUTANT 

EMISSIONS FROM CONSTRUCTION 

Criteria air pollutants can be emitted from 

construction equipment and from vehicles that 

workers use to drive to the construction site 

(mobile sources) . 

For purposes of analysis, DOE identified sites in 

nonattainment areas where construction activities 

under the HW alternatives would result in 

emissions that would equal or exceed 10 % of the 

allowable limit of a particular criteria air pollutant. 

Major Types of Air Pollutants 

Criteria Air Pollutants: carbon monoxide 
(CO) , sulfur dioxide (SOJ, nitrogen dioxoide 
(NOJ, lead (Pb), ozone (OJ , and paniculate 
matter less than or equal to 10 micrometers in 
diameter (PMw) 

Hazardous Air Pollutants: 189 hazardous 
substances (including radionuclides) whose 
emissions are regulated by the Clean Air Act 

i I 
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I Toxic Air Pollutants: Other toxic compounds ;I 
regulated by EPA and state or local 11 
governments !ij 
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DOE chose the 10 % threshold to highlight sites where criteria air pollutant emissions could result in 

adverse air quality impacts. 

DOE estimates that no site would have emissions from construction activities that would equal or exceed 

10 % of allowable levels. Therefore, no site would need to obtain a Clean Air Act permit. 

10.5.2 CRITERIA AIR POLLUTANT EMISSIONS FROM OPERATION AND MAINTENANCE 

Criteria air pollutants are also emitted during operation and maintenance of HW facilities (stationary 

sources) and by vehicles that are driven by workers to the facility or used to transport waste (mobile 

sources). DOE evaluated air quality impacts for these pollutants at each site by comparing estimated 

increases in tons per year to the allowable emission limits (General Conformity Rules in nonattainment 

areas or PSD increments in attainment areas). 

10-38 



Cl513Z«:17 I O)ll 
.1, .., •. Kl! "' t.)(.. 

Impacts of the Management of Hazardous Waste Chapter 10 

Of the nine major HW sites, only ORR and INEL would equal or exceed 10 % of applicable air pollutant 

emission standards (Table 10.5-2). Both sites are located in attainment areas. Although ORR would equal 

or exceed 10 % of the standard under both the Regionalized 1 and Regionalized 2 Alternatives and INEL 

would exceed 10 % of the standard under Regionalized 2, no site would equal or exceed the criteria air 

pollutant emission standards or 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 of the proximity of a national park, monument, seashore, wildlife refuge, or wilderness area. A 

proposed action may affect air quality in a PSD Class I area if it will emit more than the allowable PSD 

increment of a criteria air pollutant and will be located within 100 km (62 miles) of a PSD Class I area . 

Five sites proposed for HW activities under the alternatives are located within 100 km of a PSD Class I 

area: INEL, LANL, LLNL, ORR, and SNL-NM. None of these would have sufficient quantities of 

emissions to affect a PSD Class I area. 

Table 10.5-2. Percent of Sites' Allowable Air Emissions Discharged during Operations-HW 
Sites Equaling or Exceeding 10% of Standanl' 

Criteria Pollutants 

Alternative 
Number of Operation and Maintenanceb 

Treatment Sites INEL ORR 

PM10 PM10 

No-Action 11 

Decentralized 11 

Regionalized 1 5 10 

Regionalized 2 2 17 13 

PM 10 = Particulate matter less than or equal to 10 micrometers in diameter . 
a Values less than 10% are shown as blanks . 
b Attainment area for this pollutant; PSD regulations are applied; total % represents stationary-source emissions only. 

Estimated concentrations resulting from criteria air pollutant emissions from facilities were also compared 

to the National Ambient Air Quality Standards (NAAQS ) (40 CFR 50). No site was estimated to equal 

or exceed 10 % of the standards. 
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10.5.3 HAZARDOUS AND TOXIC AIR POLLUTANT EMISSIONS 

Incineration of HW will result in emission of small quantities of hazardous and toxic air pollutants. 

Hazardous air pollutants (HAPs), other than radionuclides, and toxic air pollutants (T APs) were evaluated 

by comparing estimated ambient concentrations to EPA and State guidelines. Radionuclides emissions are 

not applicable because HW does not contain radionuclides . 

As shown in Table 10.5-3, only vinyl chloride concentrations at LANL and ORR were estimated to equal 

or exceed 10 % of the applicable guidelines or standards. These concentrations exceeded the standard for 

both LANL and ORR in Regionalized Alternative 2, and ORR in Regionalized Alternative 2. These results 

are primarily due to the incineration of HW, and may require additional control measures to reduce 

emissions to acceptable levels. 

Table 10.5-3. Percent of the Standard for Hazardous and Toxic Air Pollutants
HW Sites Equaling or Exceeding 10% of Standard' 

HAPs/TAPs 

Alternative 
Number of 

LANL ORR 
Treatment Sites 

Vinyl Chlorideb Vinyl Chlorideb 

No-Action 2 14 

Decentralized 3 37 35 

Regionalized 1 5 153 120 

Regionalized 2 2 322 

HAPs = Hazardous Air Pollutants . TAPs = Toxic Air Pollutants . 
: Impacts equal to or greater than 10% of applicable standard are listed . Values less than 10% are shown as bl~s. 

Vinyl Chloride exceeds 10% of the EPA Integrated Risk Information System annual standard of 0 .012 µ.g/m . 
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10.6 Water Resources Impacts 

Chapter JO 

Major impacts to "Water resources at the HW sites are unlikely for treatment under any alternatives . 
.......... •:·· .. ······ ........ , ...... · . . ··:·:······--;:;· ........... ········· .. 

As illustrated in Table 10.6-1, DOE analyzed the impacts on water resources of HW treatment activities. 

Disposal of HW is not within the scope of the WM PEIS. DOE evaluated the effects on water availability 

from building and operating treatment facilities. 

Table 10.6-1. Water Resource Impacts Evaluated for HW Alternatives 

Period of Activities for Which 
Location of 

Impacts Assessed 
Analysis Impacts are Assessed 

Impacts Measure Impacts 
Assessment 

Water availability Construction Estimated for water used: Percent increase in Text discussion 
• by personnel current water use only 
• for concrete Percent decrease in Text discussion 
• for dust suppression stream flow only 

Operations Estimated for water used Percent increase in Text discussion 
• by personnel current water use only 
• by treatment processes Percent decrease in Text discussion 

stream flow only 

Estimated for effluent Percent increase in Text discussion 
discharged from sanitary stream flow only 
and 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: 

• Impacts on surface water caused by floodplain encroachment 

• 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 discharges 

• Impacts on existing areas of groundwater contamination from groundwater withdrawal 
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• Impacts on surface and groundwater water quality from routine transportation and transportation 

accidents. 

10.6.1 WATERAVAILABILITY 

Impacts on surface water and groundwater availability were assessed by comparing current water use rates 

from municipal, surface water, or groundwater sources to projected requirements for construction or 

operation of HW facilities. In addition, impacts on surface water were further assessed by examining the 

effect of potential withdrawals from and discharges to the major offsite stream at a given site. 

As shown in the Volume II tables, projected water usage would be less than 1 % of current use at all sites. 

The 1 % threshold is based on the assumption that changes less than or equal to 1 % are not likely to have 

si~nificant impacts. Therefore, no site is likely to experience adverse impacts because of the relatively 

small amount of additional water needed. 

For DOE sites that withdraw water directly from a surface water source (the Hanford Site and ORR), 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 (ANL-E, 

ORR, and SRS), effluent 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 that would not affect surface water levels . 

10.6.2 WATER QUALITY 

Impacts to groundwater quality were not evaluated for HW. Because HW disposal is conducted by 

commercial disposal facilities, the impacts to water quality would be analyzed by the commercial operator. 
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10. 7 Ecological Resources Impacts 

Chapter 10 

Loss of limited acreages of habitat at some HW sites during construction of HW facilities would not 
affect populations of nonsensitive plant and animal species because these species habitats are well 
established regionally. DOE should be able to locate new HW facilities to avoid impacts to nearby 
wetlands and other sensitive habitats because construction site acreages are small compared to the 
total acreage at each site suitable for waste operations, A screening-level risk assessment of facility 
airborne emissions indicated that terrestrial wildlife species are not likely to be affected. 
Transportation accidents leading to spills of HW into aquatic environments could have serious short 
and long term consequences, but should be extremely rare. 

As illustrated by Table 10.7-1, DOE analyzed the effects of construction site clearing to build HW 

treatment facilities, and the operation of treatment facilities on ecological resources at representative sites. 

DOE qualitatively considered the effects of accidental spills of HW during transport. 

Table io. 7-1. Ecological Resource Impacts Evaluated for HW Alternatives 

Ecological Impact Affected Ecological 
Analysis Method 

Presentation 
Analyzed Resource of Results 

Non-sensitive Terrestrial plants and Comparison of habitat loss at HW Text discussion 
Habitat Effects animals construction sites to general habitat range. 

Terrestrial Species Terrestrial animal species Comparison of estimated hazardous Text discussion 
Exposures chemical exposures for representative 

species with the toxicity standard. 

Sensitive Habitat Nearby wetlands and Likelihood of impacts to nearby sensitive Text discussion 
Effects other sensitive habitats habitats based on comparing construction 

acreage to available acreage of nonsensitive 
habitats. 

Sensitive Species Federally- and State- Numbers of Federally- and State-listed Table 10.7-2 
Concerns listed endangered and species displayed by site/alternative where 

threatened species HW actions may affect. 

Effects of Aquatic species in Comparison of accidental spills into aquatic Text discussion 
Transportation streams crossing habitats based on number of HW 
Accidents transportation corridors shipments. 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential impacts to sensitive species or habitats 
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at particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. 

10. 7.1 GENERAL IMPACTS OF SITE CLEARING 

None of the alternatives would require extensive site clearing for construction of HW facilities . Acreage 

requirements range from 0.7 acres at 7 sites to 2.5 acres at INEL under the Regionalized 2 Alternative. 

These acreage requirements are small compared to the regional extent of habitats for nonsensitive species 

at the sites. Although site clearing would destroy individual plants and would kill or displace individual 

animals (particularly small mammals and song birds with limited home ranges), no significant effects to 

populations of these species are expected from implementation of any HW alternative. 

10.7.2 SITE CLEARING EFFECTS ON SENSITIVE HABITATS 

For those sites that contain sensitive habitats, the degree to which they may be affected by noise or 

vibration disturbance, human presence, vehicle or equipment emissions, runoff, or encroachment by nearby 

HW construction activities depends on DOE' s ability to avoid siting near these. habitats. A measure of this 

ability is the percentage of available land required for facility construction under any HW alternative would 

require at a site. Available acreage was estimated from site development plans either using land designated 

for waste operations or subtracting the acreage of existing structures and sensitive habitats, such as 

wetlands and wildlife management areas, from the total site acreage. The analysis showed that the percent 

of available acreage ranged from 0.002% at ORR under the Decentralized Alternative to 0.006% at ORR 

under the Regionalized 2 Alternative. Considering these small fractions of available land required for the 

HW facilities, DOE would have a great degree of flexibility in its siting and can employ a range of 

mitigative measures, so that site clearing to implement any of the HW Alternatives should not affect 

adjacent sensitive habitats. 

Aquatic resources may be indirectly affected through increased runoff of water and soil to surface waters 

from construction sites. However, proper construction practices would minimize these effects. Direct 

discharges to surface waters from the routine operation of treatment facilities would comply with applicable 

regulations and would be limited by the use of accepted engineering techniques. Therefore, the impacts 

to aquatic organisms are expected to be minimal . 
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10.7.3 EFFECTS OF HW TREATMENT FACILITY EMISSIONS 

DOE used atmospheric emissions and deposition modeling to estimate the toxicity to terrestrial animals 

from airborne emissions of hazardous chemicals from treatment facilities. This analysis used the same 

atmospheric emissions estimates as the human health risk assessment and provided estimates of chemicals 

deposited on surface soils. 

For this analysis, DOE examined those sites with the highest anticipated emissions. Emissions of the 

following hazardous chemicals were evaluated: arsenic; cadmium; chromium (VI); copper; lead; mercury; 

nickel, zinc, dioxins, and furans. Hazard Indices were computed for each selected site-alternative 

combination as composite ratios between the estimated species exposures to the contaminants and known 

toxic levels for the species. Hazard Indices greater than one would indicate a potential for the combined 

exposures to adversely affect the health of the species. The maximum estimated Hazard Index values were 

less than 0.01 for all sites under all Alternatives. Therefore, no impacts to terrestrial receptor populations 

would result from emissions of hazardous chemicals from HW treatment facilities are expected. 

10.7.4 CONSIDERATION OF SENSITIVE SPECIES 

For comparison of the HW management program's potential to affect sensitive species, Table 10.7-2 lists 

the numbers of Federally- and State-listed sensitive species at each HW site under each alternative. Site

specific analysis would be required for an assessment of sensitive species impacts. That analysis would take 

into account specific locations for the HW facilities in relation to the location of sensitive habitats and 

sensitive species at each site, including species listed by the U.S. Fish and Wildlife Service as either 

endangered or threatened. 

10.7.5 EFFECTS OFHW TRANSPORTATION ACCIDENTS 

Transportation accidents involving spills of HW into aquatic environments would be rare. The number of 

expected accidents is related to the total number of miles traveled during HW shipment (also shipment 

routes near aquatic habitats). Thus, as fewer shipments of HW occur, as in the Decentralized Alternative, 

the number of accidents would be expected to decrease. The potential for impacts to aquatic habitats would 

also decrease with a decrease in miles traveled. The toxic effects on aquatic resources from HW 
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Alternative 

No Action 

Decentralized 

Regionaliz.ed 1 

Regionalized 2 

Impacts of the Management of Hazardous Waste 

Table 10. 7-2. Numbers of Federal/State-listed Endangered and 
Threatened Species at the Hazardous Waste Sites 

Number of Hanford INEL LANL ORR 
Treatment Sites 

2 -- 2/2 -- 1/11 

3 -- -- 2/1 1/11 

5 3/12 2/2 2/1 1/11 

2 -- 2/2 -- 1/11 

SRS 

--

9/8 

9/8 

--

"-" Indicates no major HW actions proposed at the site under the alternative. 

transportation accidents could be severe immediately following a spill, but are unlikely to have long-term 

effects due to emergency spill response efforts. 
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10.8 Economic Impacts 

The HW alternatives would only minimally benefit the regional and national economies. The jobs 
involved in managing HW under the alternatives did not equal 1 % of regional employment at any 
site. The greatest economic effects nationally were estimated, to occur under Regionalized Alternative ., 
1, and would result in an increase of 460 jobs. j 

,'!· ••••••• :•·. ···=· •.. . ·••,1,•,•·····~·:-.l! 

DOE estimated the effects of expenditures for HW management on the local and national economies (See 

Table 10.8-1). Local economic effects were based on direct expenditures at each site for construction, 

operation and maintenance, and decontamination of treatment 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. 

Table 10.8-1. Economic Impacts Evaluated for HW Alternatives 

Economic Impact Affected Aspect of the 
Analysis Method 

Presentation 
Analyzed Economy of Results 

Increased Regional Regional Employment for Proposed site expenditures for HW Text Discussion 
Employment Direct, Indirect and Induced management multiplied by regional 

Jobs employment multiplier at each HW 
site 

Increased Regional Regional Personal Income for Proposed site expenditures multiplied Text Discussion 
Incomes Direct, Indirect and Induced by regional income multiplier at each 

Jobs site 

National Economic National Employment and Proposed site expenditures at all HW Text Discussion 
Effects Personal Income sites and transportation expenditures 

multiplied by national employment and 
income multipliers 

Local economic effects were estimated on an annual basis. The impacts resulting from the construction and 

operation phase expenditures were combined and weighted to estimate annual project effects at each site. 

For all alternatives, the construction phase at any site was assumed to take 4 years; the operations phase 

was assumed to take 12 years. Five years was added to the operations phase to account for the continued 

effects on employment and income after this latter project phase ends. The sum of construction phase and 
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operations phase effects was then divided by the total 21 years to determine the combined weighted average 

annual effects. Annual job and personal income increases are shown for each site in the Volume II site 

tables. 

Across the HW alternatives, all installations would experience less than a 1 % change in the number of jobs 

as a result of expenditures. No site would experience a 1 % or greater increase in personal income under 

any of the alternatives. 

A comparison of alternatives reveals that the number of new direct, indirect, and induced jobs from the 

combined and weighted construction and operations and maintenance activities across site ROis ranges 

from 21 (under the No Action Alternative) to about 250 (under Regionalized Alternative 2). In addition 

to analyzing these impacts on the regional economy, a comparison of these impacts on the national 

economy was made. 

None of the HW alternatives substantially affect the national economy. The total number of jobs generated 

in the national economy from combined weighted construction and operations phase activities range from 

about 150 (under the No Action Alternative) to 460 jobs (under Regionalized Alternative 1) which 

represents 0.0003 % of the 137 million jobs in the national economy. There are no substantial changes in 

personal income for the nation as a whole as 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 HW projects, rather than a net change in national personal income. 
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10.9 Population Impacts 

Population increases resulting from proposed HW alternatives would be minor for all sites. ; 
Community characteristics and services would not be affected. 

;• 

···~ . .... . . . .. ··<~~~~~-····. ············ .......... :, ...... •''•' ;,:.:.-.,, ....... ·:;;;,;~Z;;;.:;:~' 

Population changes as a result of the in-migration of new HW workers to the ROI at each HW site were 

used as a basis to evaluate the likelihood of changes to the local environment. These include community 

size, diversity, and the provision of necessary services. 

Impacts resulting from population changes were not estimated to be major for any of the proposed HW 

alternatives. The labor requirements and associated population in-migration were not estimated to be 

sufficient to change the overall population within the ROI at any site by more than O. l % . 
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10.10 Environmental Justice Concerns 

------------------------------1111.,. 
:i: Assessment of potential environmental justice impacts from management of HW indicated that 

minority and low-income populations at the HW sites would not experience disproponionately high 
and adverse health risks or environmental impacts under any of the HW alternatives. ii '=~ ::~ 

:::s 

Analysis of environmental justice impacts from management of HW was based on a review of the impacts 

reported in this chapter regarding the HW alternatives. This analysis was performed to identify any 

disproportionately high and adverse human health or environmental impacts on minority populations or 

low-income populations surrounding each of the 11 large HW sites. Chapter 5 summarizes the methods 

and Appendix C provides the details of how this analysis was done. Appendix I provides maps illustrating 

the distribution of minority and low-income populations within 50 miles of each large HW site. 

10.10.1 DEFINITIONS 

For the environmental justice assessment, the following definitions were used: 

Disproportionately high and adverse human health effects would occur when the risk or rate for a 

minority population or low-income population from exposure to an environmental hazard significantly 

exceeds the risk or rate to the general population and, where available, to another appropriate comparison 

group. 

An adverse environmental impact is a deleterious environmental impact determined to be unacceptable 

or above generally accepted norms. A disproportionately high and adverse environmental impact refers 

to an impact (or risk of an impact) to a low-income or minority community that significantly exceeds the 

same type of impact in the larger community. 

A minority population is a group of people and/or community experiencing common conditions of 

exposure or impact that consists of persons classified by the U.S. Bureau of the Census as 

Negro/Black/ African-American, Hispanic, Asian and Pacific Islander, American Indian, Eskimo, Aleut, 

or other nonwhite, based on self-classification by the people according to the race with which they most 
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closely identify. For this analysis, a minority population was defined as any census tract within the 50-mile 

zone of impact where minority individuals comprise 50 % or more of the population. 

A low-income population was defined as any census tract where the median income of a family of four 

is equal to or below the national poverty level of $12,674. Census tracts were included in the 

determination of minority and low-income populations at each site if 50 % of the tract area of the tract 

fell within the 50-mile radius. 

10.10.2 RESULTS 

The potential for adverse human health effects from exposures to chemical emissions from HW treatment 

facility operations and from reasonably foreseeable accidents is low for all HW management alternatives 

for all HW sites. Likewise, the number of cancer incidences due to chemical exposures and the number 

of fatalities from fuel emissions from truck or rail transportation of HW is small. There is also little 

probability of adverse impacts because of subsistence consumption of fish, game, or native plants. 

10.10.2.1 HW Facility Operations 

This PEIS considers impacts from operation of both existing and new HW treatment facilities on a site-by

site basis as appropriate for programmatic decisionmaking. Site-specific implementation of the 

programmatic strategy for the management of HW will be subject to additional NEPA review, as 

appropriate on a site-specific and project-level basis. Both incident-free HW treatment facility operations 

and reasonably foreseeable accidents were analyzed in terms of risk to workers and the public. Incident

free operations and reasonably foreseeable accidents present no significant risk and do not constitute a 

reasonably foreseeable adverse impact to the surrounding population as discussed below. Therefore, no 

disproportionately high and adverse health effects would be expected for any particular segment of the 

population, minority populations and low-income populations included. 

10.10.2.1.1 Incident Free Operations-Table 10.4-3 in the health risk section of this chapter indicates 

that under all the alternatives, the estimated number of offsite population cancer incidence across all HW 

sites from the normal operation of DOE HW treatment facilities would be less than 0.5 during the conduct 
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of the entire HW program. Therefore, no disproportionately high and adverse human health effects would 

be expected for any particular segment of the population at any HW site, minority populations and low

income populations included. 

10.10.2.1.2 Reasonably Foreseeable Accidents-As discussed in section 10.4.3, the risk to the public 

from facility accidents is a function of both the potential accident consequences and the probability of 

occurrence. The calculated risk of cancer incidences associated with worst case storage facility accidents 

is less than one (Table 10.4-8) for a variety of accident scenarios. Therefore, disproportionately high and 

adverse effects with respect to any particular segment of the population, minority and low-income 

populations included, are not expected from storage of HW. 

10.10.2.1.3 Meteoroloeical Factors-Offsite adverse health effects from HW treatment facility operations 

and reasonably foreseeable accidents are propagated by meteorological conditions. Impacts of incident-free 

operations are dominated by prevailing wind patterns, whereas the impacts of an accident, should one 

occur, would be random based on the meteorological conditions during and immediately after the accident. 

Prevailing wind patterns at the HW sites are described in Chapter 4. Joint frequency distribution data on 

patterns of wind at the sites which show the prevalence of wind by compass points are provided in the WM 

PEIS installation descriptions technical report that supports the waste management facility human health 

risk assessment. As indicated in section 10.4, the risk of impacts from incident-free routine operations and 

from reasonably foreseeable accidents is so small that the propagation by prevailing winds or by wind 

conditions at the time of an accident is essentially of no consequence. 

10.10.2.2 Transportation 

Incident-free HW transportation and reasonably foreseeable transportation accidents are not expected to 

result in disproportionately high and adverse human health effects to minority or low-income populations. 

10.10.2.2.1 Incident-Free Transportation-For incident-free transportation, the total number of life

threatening effects is less than 0.5 for any HW alternative. Therefore, disproportionately high and adverse 
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health effects to minority or low-income populations from incident-free HW transportation are not expected 

to occur. 

10.10.2.2.2 Transportation Accidents-Fatalities from fuel emissions are expected to be less than 0.5 

across the HW sites under all alternatives. The expected number of transportation accident fatalities from 

trauma is no higher than one under any HW alternative. When and where an accident occurred, if one in 

fact occurred, would be completely random with respect to the immediate and surrounding population. Any 

potential disproportionality with respect to any population, minority and low-income populations included, 

is subject to the randomness of the combination of factors that can produce such impacts. 

10.10.2.3 Subsistence Consumption of Fish, Wildlife, or Native Plants 

If HW management activities were to increase wildlife losses because of vehicle collisions with game, there 

might be a disproportionate impact to minority or low-income communities that rely primarily on hunted 

game. The maximum potential increase in shipments of HW (one truck shipment per operational day under 

the Regionalized 1 alternative) would not add measurably to current highway traffic. Therefore, subsistence 

hunters should not be affected by management of HW. 

10.10.2.4 Environmental Impacts 

In addition to the above, reviews of other technical disciplines pursuant to the methodology in Section 

10 .10 .1 did not indicate any significant adverse impacts to water resources, ecology, economics, 

populations, land use, infrastructure, or cultural resources impacts. Air quality impacts are possible at three 

sites but no disproportionately high and adverse impacts are expected for any segment of the population. 

10.10.2.4.1 Air Quality-The management of HW would not appreciably affect air quality at most sites. 

Criteria air pollutant emissions from HW management activities would not exceed standards at any site. 

However, regionalization of treatment facilities at LANL and ORR would cause adverse air quality impacts 

requiring additional emission control measures for vinyl chloride. The exceedances at LANL and ORR are 

primarily due to emissions from thermal treatment. Because the air quality impacts can be mitigated by 
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emission control measures or by using a non-thermal treatment technology. DOE does not anticipate any 

disproportionately high and adverse air quality impacts to any segment of the populations, including 

minority or low income populations, at the HW sites . 

10.10.2.4.2 Economics-The total regional employment at the DOE sites, including waste management 

workers (direct employment) and other local workers (indirect and induced employment) supported by 

expenditures for HW management could vary from 21 under No Action to 250 under Regionalized 

alternative 2. Affirmative action programs would distribute such beneficial effects proportionately among 

workers. No undue burden on local community resources is expected from these minor increases. 

10.10.2.4.3 Land Use, Ecolo2v, and Cultural Resources-None of the alternatives would have a 

significant adverse impact on land use, ecology, or cultural resources because of the limited amount of 

previously undisturbed land which would be needed for use onsite (no offsite lands are involved) and 

mitigation programs already in place. These programs include working closely under agreements with State 

Historical Preservation Officers and Tribal governments regarding preservation of historic and cultural 

resources. Consultations with Tribal governments have expanded the DOE's awareness of Tribal interests 

and values with respect to nature, religion, and the land, and are designed to avoid or relocate these 

resources if possible. If avoidance were not possible, data recovery (such as archiving artifacts) or other 

mitigation measures may be developed in consultation with affected Tribes and the respective State 

Historical Preservation Officer, as appropriate. Similarly, the DOE is aware of sensitive ecological 

resources, and avoids wetlands and endangered plant or animal species habitats. Disturbance of certain 

ecological resources (which are not federally listed as threatened or endangered) is possible, but not likely. 

The reasonably foreseen environmental impacts, if any, to land use, ecological resources, or cultural 

resources are expected to be small under any of the alternatives. Therefore, DOE expects no 

· disproportionately high and adverse environmental impacts to minority and low-income populations at the 

HW sites. 
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10.11 Land Use Impacts 

;:~ 

Land required to construct HW facilities does not exceed 1 % of suitable land for any site under any J 
HW Alternative. Therefore, no impacts to current onsite land uses and no conflicts with offsite uses 1,,1,.·,~,.~,'.,.: .•. 

are expected. Site development plans indicated no conflict between proposed treatment or disposal 

.:~.~i.~~~'~:s .. ~,:~ .. :t~.:.~~~.~:~.~~.~,~~ .. :.,~i.~~:: ....... · ........ · .................. ·· .. · ............. _, ....... ,, ... #·'· .. •w=ili,==-»,=,ili,~J 

DOE examined the impacts of the HW alternatives on land use by comparing the acreage required for new 

treatment facilities to the acreage either designated for waste operations or suitable for development (See 

Table 10.11-1). Suitable land is the total site acreage, minus the acreage required for known cultural 

resource areas, sensitive habitats (including wetlands and wildlife management areas), prohibitive 

topographic features, and surface waters. Where the acreage comparison showed a 1 % or greater land 

requirement for new facilities, further evaluation of impacts was conducted. Available site development 

plans were also used to identify potential conflicts between the proposed facilities required under each 

alternative and plans for future site uses. 

Table 10.11-1. Land Use Impacts Evaluated for HW Alternatives 

Land Use Affected 
Analysis Method 

Presentation 
Impact Resource of Results 

Effect on land use Land use shown in Comparison of required acreage with amount Text discussion 
onsite at each HW site development designated ( or estimated) for HW in site only 
site plans development plan-all instances where 

requirements are 1 % or higher are noted and 
further evaluated 

Conflicts with Adjacent land use Consideration of conflict between proposed HW Text discussion 
offsite uses uses and nearby land uses only 

Norie of the development plans at affected sites indicated any conflicts between planned future uses and 

the proposed HW alternatives. Because the· analysis showed that HW facilities would require less than 1 % 

of the designated or suitable land at any site under any alternative, DOE should have considerable 

flexibility in locating them and no significant land use impacts onsite are expected. For the same reason, 

no conflicts with adjacent land uses are expected. In addition, none of the site development plans indicated 

any instances where future uses would conflict with the proposed HW management actions. 
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Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential land use conflicts or restrictions at 

particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. 
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10.12 Infrastructure Impacts 

Proposed HW activities show minimal potential to affect onsite or offsite infrastructure. In no case 
does an estimated new onsite requirement for Yva.ter, ¼laSteYva.ter treatment, or electric power · 
approach 5% of current system capacity. Similarly, site employment increases from construction of 
HW facilities do not approach 5% of current site employment. Therefore, traffic increases would be · 
minimal and would not substantially affect onsite transportation infrastructure . 

. ,· ................. ............ ,,;. . . 

DOE evaluated the impacts on site infrastructure by comparing existing onsite capacities to requirements 

for water, wastewater treatment, and electric power (See Table 10 .12- 1). 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 potential impacts to the onsite transportation 

infrastructure. Offsite infrastructure impacts were evaluated using estimates of increased population from 

the proposed activities as an indicator of increased demand on community infrastructure. 

Table 10.12-1. Infrastructure Impacts Analyzed for the HW Alternatives 

Infrastructure Impact Affected Infrastructure 
Analysis Method 

Presentation 
Analyzed Elements of Results 

' 

Onsite Capacity to Support Capacity of Onsite Water, Add increased HW facility Text discussion 
HW Facilities Power, and Wastewater use to current use- compare only 

Systems to current capacities. 

Onsite Transportation Compare new site Text discussion 
Infrastructure employment with current site only 

employment as an indicator of 
increased stress. 

Capacity of Community Regional Water, Power, Compare population increase Text discussion 
Infrastructure to Support Wastewater and with current regional only 
Increased Worker Transportation Infrastructure population as an index of 
Populations and their increased demand. 
Families 

Proposed HW activities show no potential for substantial effects on onsite or off site demand for water, 

wastewater treatment, and power infrastructure. Estimated new requirements for wastewater treatment or 
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power for proposed HW facilities never approach 5 % of current system capacity at any sites. Employment 

increases never approach 5 % of current site employment needed to build and operate HW facilities. 

Therefore, it is expected that traffic increases will be minimal, and will not substantially affect onsite 

transportation infrastructure. Operations phase site employment will be lower than construction phase 

employment so no transportation infrastructure effects are expected. 
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10.13 Cultural Resources Impacts 

Construction and operation of HW facilities are not likely to adversely affect cultural resources 
because the land requirement at any site under any HW alternative is minimal. DOE will conduct 
further impact assessments cultural resources surveys when specific HW facility locations are 
proposed to ensure that any potential impacts are mitigated. 

·,. 

Cultural resources, including prehistoric, historic, Native American, and paleontological resources, may 

be affected at sites where HW treatment and disposal facilities are proposed to be built (See Table 

10.13-1). Table 4.11 in Chapter 4 describes the status of cultural resources surveys at the 5 major 

proposed HW sites a_nd lists registered cultural resources at those sites. However, the impacts of the 

construction of HW facilities on cultural resources cannot be effectively analyzed at the programmatic level 

because the extent of those impacts depends upon their specific location at a site. 

Table 10.13-1. Cultural Resource Impacts Evaluated for HW Alternatives 

Cultural 
Affected Cultural Presentation 

Resources Impact 
Resources 

Analysis Method 
of Results 

Considered 

Potential to Disturb Both listed and Display HW construction acreage Table 10.13-2 
Onsite Cultural unknown cultural requirements as survey estimate by site by 
Resources resources at the HW alternative in tabular format. Compare total 

sites DOE survey requirements by alternative. 

The acreage figures presented in Table 10.13-2 represent the estimated facility construction areas at each 

site. In general, the smaller the total project area acreage, the lower the likelihood that important cultural 

resources would be affected by building the proposed facilities. The No Action alternative would not affect 

cultural resources. None of the HW alternatives appears more likely to affect cultural resources because 

the land requirement at any site under all HW alternatives is less than 3 acres. 

Although DOE intends to select sites for waste management activities, the agency will not select the 

specific location for a waste management facility at a site. Specific locations will be selected on the basis 

of subsequent site-wide or project-level NEPA documents. Potential impacts to cultural resources at 
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particular locations within a site will be analyzed in subsequent site-wide or project-level NEPA 

documents. 

Table 10.13-2. Acres Disturbed During Construction of HW Facilities 

Alternatives 
Number of 

Hanford INEL LANL ORR SRS 
Treatment Sites 

No Action 2 

Decentraliz.ed 3 0.7 0.7 0.7 

Regionalized 1 5 1.3 0.7 1.2 1.3 0.8 

Regionalized 2 2 2.5 2.3 
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10.14 Costs 

Costs for commercial treatment are less than for government treatment because of the relatively small 
volume of HW generation reponed. Transponation costs are approximately one-third of total costs, 
but remain relatively constant. 

As indicated in Table 10 .14-1, DOE estimated costs for building and operating treatment and disposal 

facilities, and for transportation (INEL, 1995b; INEL, 1995t). DOE evaluated costs associated with HW 

management from both a life-cycle and process perspective, using 1994 dollars . 

Table 10.14-1. Components of Cost Alllllysis 

Impacts Activities for Which Impacts 
Location of 

Function Analyzed Impacts 
Assessed are Assessed 

Assessment 

Process Costs Government Treatment and Life-cycle costs for facilities Table 10.14-2 
Disposal (20 years) 

Commercial Treatment and Life-cycle costs for facilities Table 10.14-2 
Disposal (20 years) 

Transportation Truck (20 years) Inter-site common carrier costs for Table 10.14-2 
Costs · transportation from generating sites 

to treating sites, and to disposal 
sites 

a Rail costs were not estimated because the small volumes did not warrant rail shipment. 

Life-Cycle Costs: DOE evaluated government facility costs for four phases representing the life-cycle of 

the facilities and their operations: pre-operations, construction, operations and maintenance, · and 

decontamination and decommissioning. These phases have been described in previous Chapters 6-8, and 

are the same for the HW cost estimate. Commercial costs are contractor payments, which fall wholly 

within the operations phase of the life-cycle. The transportation cost estimates include costs of truck 

transportation from generating installations to treating installations, or to commercial vendors. 

Process Costs: DOE also analyzed costs based on treatment and storage activities. Government treatment 

costs include costs to build and operate treatment facilities (such as wastewater treatment or thermal 
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treatment units) and common support facilities (such as maintenance, and certification/shipping facilities). 

Facilities are assumed to be government owned-contractor operated on DOE sites. Because of the small 

volume of most waste streams, it was not economically feasible to construct and operate government 

facilities. For organic liquids, waste volumes were high enough to warrant evaluation of a government 

thermal treatment and follow-on treatment of secondary waste streams. The Government facilities included 

several technologies-thermal treatment, aqueous treatment of scrubber blowdown, and grout solidification 

of fines and residues . 

Commercial treatment and disposal includes those costs incurred for vendor treatment. DOE applied unit 

prices derived from vendor quotes for the following: incineration and the supporting treatments of aqueous 

waste, organic removal, metal recycling, reactive metal deactivation, mercury recovery, and grout 

solidification. 

As shown in Table 10.14- 2 (INEL, 1995a), the No Action Alternative is the least costly of the alternatives 

at an estimated $144 million, with only 3 % of the nonwastewater HW being treated by government 

facilities . The Decentralized Alternative, which treats 11 % of the nonwastewater HW in government 

facilities at 3 sites, is the second least expensive alternative at $194 million . Regionalized Alternative 1 

which treats 50 % of the nonwastewater HW in government facilities at 5 sites, is the most expensive at 

$376 million, closely followed by Regionalized Alternative 2 which treats 90 % of the nonwastewater HW 

at 2 sites, and costs $318 million. Conversely, commercial treatment costs are highest for the No Action 

Alternative and lowest for the Regionalized Alternative 2. Based on the reported waste volumes of 3,400 

metric tons per year, the continued use of commercial vendors is the most cost-effective method of 

treatment and disposal. 

Transportation costs are relatively constant at $45-49 million for all alternatives except the Regionalized 

Alternative 1. Regionalized Alternative 1 has a much higher transportation cost ($87 million) because the 

shipping configuration includes a much larger number of small local shipments, thereby losing the economy 

of scale associated with the capacity shipping (INEL, 1995b). 

For the purpose of the WM PEIS analysis, DOE assumed storage capacity would be sufficient, except in 

the No Action Alternative. DOE estimated the costs to build and operate sufficient storage capacity to 

contain all waste managed in the No Action Alternative. 
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Number 
of 

Alternatives 
Treatment 

Sites 

No Action 2 

Decentralized 3 

Regionalized 1 5 

Regionalized 2 2 

Table 10.14-2. Life-Cycle Costs 
(Millions of 1994 Dollars) 

Total Costs 
(including 

Life-Cycle Costs 

Truck 
transportation) Pre-ops Const O&M 

144 0 0 95 

194 5 26 110 

376 18 83 183 

318 18 75 172 

Cha ter JO 

Process Costsa 
Transport 

Costs 

Comml Govt 
D&D 

T&D T&D 
Truck 

0 73 22 49 

8 71 78 45 

5 50 239 87 

6 28 243 47 

Notes: Pre-ops = pre-operations; Const = construction; O&M = operations and maintenance; D&D = decontamination and decommissioning; 
Comm! T&D= commercial treatment and disposal; Govt T&D= government treatment and disposal. 
Total Cost = sum of life cycle costs plus truck transport = sum of process costs plus truck transport. 
• Treatment, or transportation to treatment facilities was assumed to occur within 90 days of generation, so that a Part B permitted RCRA storage 
facility was not required. Current storage costs were included in the site infrastructure costs, which are not part of this PEIS. 

10-63 



Chapter 10 Impacts of the Management of Hazardous Waste 

10.15 Environmental Restoration Analysis 

The environmental restoration generated HW requiring treatment in the rmste management system 
is currently estimated to be at 3 sites-lNEL, ORR, and SRS. The environmental restoration 
generated volumes are small compared to rmste management wasteooter treated at these 3 sites, but 
are much greater than the nonwastermter HW evaluated for treatment at ORR and SRS. These large 
environmental restoration generated volumes could affect HW decisions involving ORR and SRS and 
could require additional evaluation beyond that provided in the WM PEIS. Decisions regarding HW 
at sites other than ORR and SRS should not be affected. 

DOE is responsible for the management of wastes currently in inventory and those generated as a result 

of ongoing operations (referred to as "waste management") .. As discussed in Chapter 1, DOE is also 

responsible for the management and remediation of contaminated soils, water, and buildings (referred to 

as "environmental restoration"). DOE expects that most of the environmental restoration contamination 

will be remediated where it is located, following guidelines prescribed for the specific remediation situation 

under the provisions of CERCLA. However, there will be wastes generated from remediation activities 

that will enter the waste management system. For example, remediation can generate secondary wastes 

such as filters, contaminated clothing, equipment, sludges, and soils which would require treatment and 

disposal in waste management facilities. Some environmental restoration generated waste will require 

treatment and disposal; some will require only disposal. 

10.15.1 ENVIRONMENTAL RESTORATION GENERATED WASTE VOLUMES AND 

CHARACTERISTICS 

The WM PEIS analysis for HW focused on wastes that could be thermally treated using representative 

annual volumes of waste management wastes that are currently sent to commercial treatment. Wastes 

generated from environmental restoration activities were excluded because projections of future 

environmental restoration generated wastes are uncertain both in quantity and composition1-much more 

so than waste management wastes. DOE assumed that environmental restoration generated HW would be 

able to be processed in either waste management HW treatment facilities or by commercial vendors. 

1 Less than one-fourth of the environmental restoration release sites have been fully characterized and 
therefore the extent and type of contamination is largely unknown. 
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To analyze the effect of environmental restoration generated wastes on HW decisions, DOE compared (1) 

the most current projection of environmental restoration generated wastes that could enter the waste 

management system for treatment, to (2) waste management wastes used in the WM PEIS analyses. The 

Baseline Environmental Management Report was used as the basis for estimates of environmental 

restoration generated wastes to the waste management system (DOE, 1995b). Tables 10.15-1, 10.15-2, 

and 10.15-3 compare estimates of the environmental restoration generated wastes to waste management 

wastes at the three major HW sites for three of the four HW alternatives: the Decentralized Alternative, 

and Regionalized Alternatives 1 and 2. 

Only these three sites listed in the tables are projected to have environmental restoration generated HW 

requiring treatment at waste management facilities. The environmental restoration generated wastes 

requiring treatment are small compared to INEL HW and also small compared to wastewater HW treated 

at ORR and SRS. They are much larger than the wastewater volumes evaluated for onsite thermal treatment 

at ORR or SRS. 

Installation 

INEL 

ORR 

SRS 

Table 10.15-1. Comparison of Environmental Restoration HW with 
Waste Management HW Volumes by DOE Site 

Decentralized 

ER Waste Volume 
WM Waste Volume (m3

) (20-Year Projected) 
(m3

) (fotal) 

Onsite Wastewater Onsite Thermal 
Offsite 

Treatment 
Treatment Treatment 

Commercial 
Treatment 

230 660,000 0 3,900 

165,000 13,000,000 2,900 2,600 

18,000 1,200,000 2,900 2,600 
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Installation 

INEL 

ORR 

SRS 

Installation 

INEL 

ORR 

Impacts of the Management of Hazardous Waste 

Table 10.15-2. Comparison of Environmental Restoration HW with 
Waste Management HW Volumes by DOE Site 

Regionalized 1 

ER Waste Volume WM Waste Volume (m3) (20-Year Projected) (m3) 

Onsite Wastewater Onsite Thermal 
Offsite 

Treatment Commercial 
Treatment Treatent 

Treatment 

230 660,000 2,000 1,800 

165,000 13 ,000,000 11,000 12,000 

18,000 1,200,000 3,000 2,400 

Table 10.15-3. Comparison of Environmental Restoration HW with 
Waste Management HW Volumes by DOE Site 

Regionalized 2 

ER Waste Volume WM Waste Volume (m3) (20-Year 
WM 

(m3
) (Total) Projected) 

Onsite Wastewater Onsite Thermal 
Offsite 

Treatment 
Treatment Treatment 

Commercial 
Treatment 

230 660,000 37,000 3,600 

183,000 13,000,000 22,000 7,600 

10.15.2 IMPACTS FROM ENVIRONMENTAL RESTORATION GENERATED WASTES 

For alternatives involving increased DOE onsite treatment, increased waste processing rates generally 

increase impacts. Site-specific analysis using the specific waste characteristics of environmental restoration 

generated wastes at ORR and SRS would determine offsite population risks and environmental impacts . 

For waste management workers, risks from physical hazards and exposure to chemicals from treating 

environmental restoration generated HW would follow the same trends as for waste management wastes, 

with reduced hazards and exposure when the number of workers and facilities are less . This would favor 
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shipping environmental restoration generated wastes to available facilities rather than building new ones, 

considering only worker physical hazards or exposure. 

Similarly, costs are reduced when larger facilities are located at fewer sites, reflecting economies of scale. 

Thus, shipping environmental restoration generated waste to facilities with available capacity, is more cost

effective than building new facilities . 

For transportation, risks and costs are proportional to transport miles. Overall , transportation impacts that 

were low for the waste management HW are likely to remain low for volume increases of only three to 

four times, but might cause localized impacts requiring more attention at ORR. 
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10.16 Comparison of Alternatives Summary 

Health Risk Impacts 

The risk estimates indicate a fraction of a single fatality for each of the proposed HW alternatives from 

vehicle accidents associated with HW transportation. The regionalized alternatives result in greater worker 

exposure to HW chemicals than the no action and decentralized alternatives because DOE treats more HW 

under the regionalized alternatives. This analysis did not evaluate the risk to workers at commercial 

facilities which are the principal HW treatment facilities under the no action and decentralized alternatives. 

It is expected that HW worker risk would be the same regardless of whether commercial or DOE facilities 

are used. In view of this, there is no significant difference between the alternatives with regard to HW 

worker risk. 

Air Quality Impacts 

The management of HW would not appreciably affect the air quality at most sites. No criteria air pollutants 

would exceed standards at any site. However, regionalization of treatment facilities at LANL and ORR 

would cause adverse air quality impacts requiring additional emission control measures for vinyl chloride. 

The exceedances at LANL and ORR are primarily due to emissions from thermal treatment. Emissions of 

radionuclides are not applicable since HW does not contain radioactive constituents. 

Other Environmental Impacts 

Results for ecological, cultural, and other environmental impacts did not indicate significant impacts for 

any of the HW alternatives, and therefore no meaningful comparison or discriminators between alternatives 

can be determined from these impact areas. 

Commercial Treatment 

In addition to worker risks, the environmental impacts were not analyzed for commercial treatment 

facilities which treat almost all non-wastewater DOE HW under the no action and decentralized alternative. 

Analysis of these impacts would require being able to determine the fraction of DOE HW contained in all 

waste treated at every commercial facility, the environmental setting and meteorology of each facility, and 

the total number of workers at each facility. Not all of this information is publicly available, and analyzing 
/ 
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potential impacts at each facility based on fractional contributions of DOE HW would be extremely difficult 

with potentially large uncertainties and inaccuracies. 

The no action and decentralized alternatives are unique in several specific areas: 

• Health risks were not estimated for commercial facilities as discussed above, but should not be 

different from risks estimated for the alternatives involving DOE treatment. 

• Construction jobs would increase in the short term if DOE builds its own treatment facilities, but a 

one-for-one switch of commercial jobs to Federal jobs would be expected as operation of DOE 

facilities displace operations in commercial facilities. 

• Impacts dependent on location of facilities (e.g., air quality, water resources, ecological, 

environmental justice) may be more likely for commercial than DOE facilities since commercial 

facilities would probably be located in more densely populated areas than DOE sites . 

The fundamental differences among the alternatives involve transportation and the implementation costs 

of the HW alternatives. Table 10.16-1 presents a summary of the transportation and cost differences 

among the alternatives. 

Table 10.16-1. Comparison of HW Alternatives 

HW Alternatives 

Category Units No Regionalized 

Action 
Decentralized 

1 2 

Transportation risks Fatalities * * 1 * 
Shipments-Mileage Millions of Miles 20 18 35 19 

Shipments-Number Thousands of Shipments 34 41 50 34 

Transportation costs $ in millions 49 45 87 47 

Project Life-Cycle Costs $ in millions 95 149 289 271 

Total Transport and Project Costs $ in millions 144 194 376 318 

* Greater than O but less than 0.5. 
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Hazardous Waste Alternatives 

Alternative Treat ANL-E FERMI Hanford INEL KCP LANL LLNL ORR Pantex SNL-NM SRS 

No Action 2 T T 

Decentralized 3 T T T 

Regionalized 1 5 T T T T T 

Regionalized 2 2 T T 

T=Treatment. 



CHAPTER 11 
Cumulative Impacts 

This chapter discusses the impacts that could result from locating more than one waste type facility 
at each of the 17 major waste management sites and the cumulative impacts that could result at each 
of the 17 major sites and in their surrounding regions and as a result of transporting waste. 

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. Both the Council on Environmental Quality 

and the DOE regulations for implementing NEPA (42 USC 4231 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 siting waste management facilities for more than one waste type at each of the 17 

major sites. To these combined impacts, DOE then added the impacts of other past, present, and reasonably 

foreseeable future actions in the region in order to assess the cumulative impacts. 

The combined impact analysis considers the 

following impact areas: 

• Offsite population human health risks 

• Offsite maximally exposed individual health 

risks 

• Noninvolved worker health risks 

• Air quality exceedances 

• Infrastructure resources 

• Socioeconomic impacts 

• Total costs 

Cumulative Impacts, as defined by the 
Council on Environmental Quality NEPA 
regulations, are the impacts on the environment 
which result from the incremental impact of the 
action when added to other past, present, and 
reasonably foreseeable future actions. 40 CFR 
1508.7 

Combined Impacts, in this PEIS, are those 
impacts resulting from the siting of more than 
one waste type facility at one site. 

Other impacts that were addressed in Chapter 6 through 10 were not considered part of the identification 

of combined impacts because these impacts are not additive . For example, the human health risks from 

accidents would be combined only if there were a common initiating event such as an earthquake or loss 

of power that would affect all facilities simultaneously . This PEIS has not considered common initiated 
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accidents across the different waste types; however, the analysis of these events and their consequences 

would be considered in subsequent project-level NEPA and safety reviews. Similarly, the risks to workers 

were not considered part of the combined impact analysis because each waste type worker was assumed 

to be dedicated (i.e., the worker at one waste type facility would not simultaneously be working at another 

waste type facility). Finally, the combined human health risks resulting from the disposal of LLW and 

LLMW were not considered because potential contaminants resulting from disposal were assumed neither 

to merge nor co-mingle. 

Because the alternatives for the five waste types can be combined in numerous ways (for some sites, there 

are thousands of possible combinations of alternatives across all the waste types) , the combined impacts 

of placing multiple facilities at each site were determined by identifying the minimum and maximum values 

for each of the combined impact areas (listed above) for each waste type. The values were then summed 

for each impact area to determine the combined minimum and maximum impacts for each site. Table 11-1 

lists the alternatives under which a waste type facility could be located at each major site, except for onsite 

LLMW wastewater treatment and minimum LL W treatment facilities that would occur under all the LLMW 

and LLW alternatives. In the following discussions, a combined impacts table is presented for each major 

site which identifies the minimum and maximum impact values and the alternatives associated with these 

values. The minimum and maximum impact values are based directly on the data contained in the site data 

tables contained in Volume II of this PEIS. The combined impacts table for each major site includes the 

impacts of onsite LLMW waste treatment and minimum LLW treatment facilities. The combined impacts 

table does not include the impacts of the no action alternatives for LLMW, TRUW, and HLW because they 

do not comply with existing law. 

Following the combined impacts table, the minimum and maximum impacts are then considered together 

with the impacts of other past, present, and reasonably foreseeable actions at and in the region of each of 

the 17 major sites. The cumulative impact assessment for these sites includes the actions that DOE is 

considering for: tritium supply and recycling as addressed in the Draft Programmatic Environmental Impact 

Statement for Tritium Supply and Recycling (DOE,1995a); actions that have been recently undertaken 

regarding the consolidation of nonnuclear functions as addressed in DOE's Nonnuclear Consolidation 

Environmental Assessment (DOE, 1993); DOE's recent decision to regionalize spent nuclear fuel 

management by fuel type as documented in the Programmatic Spent Nuclear Fuel Management and Idaho 

National Engineering Laboratory Environmental Restoration and Waste Management Programs Final 
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Waste 
Sites Typesb 

Argonne National Laboratory LLMW 
- East, IL LLW 

TRUW 

Brookhaven National LLMW 
Laboratory, NY LLW 

Fernald Environmental LLMW 
Management Project, OH LLW 

Hanford Site, WA LLMW 
LLW 

TRUW 
HLW 
HW 

Idaho National Engineering LLMW 
Laboratory, ID LLW 

TRUW 

HLW 
HW 

Lawrence Livermore National LLMW 
Laboratory . CA LLW 

TRUW 

Los Alamos National LLMW 
Laboratory, NM LLW 

TRUW 

HW 

Nevada Test Site, NV LLMW 
LLW 

TRUW 

Oak Ridge Reservation, TN LLMW 
LLW 

TRUW 

- HW -I w 

Table 11-1. Major Waste Management Sites and Alternatives" 

Alternatives 

Treatment Storage 

Decentralized No Action 
None None 
No Action and Decentralized No Action and Decentralized 

Decentralized No Action 
None None 

Decentralized and Regionalized I No Action 
Regionalized 2 None 

All No Action 
Regionalized 2,4,5, Centralized 3 None 

thru 5 
All All 
None All 
Regionalized 1 None 

All No Action 
Regionalized 2,4,5, Centralized 3 None 

and 4 
No Action, Decentralized, No Action, Decentralized, 

Regionalized 1 thru 3 Regionalized 1 thru 3 
None All 
No Action, Regionalized I and 2 None 

Decentralized and Regionalized 1 No action 
Regionalized 2 None 
No Action and Decentralized No Action and Decentralized 

Decentralized, Regionalized 1 and 2 No Action 
Regionalized 2, 4, Centralized 2 None 

and 4 
No Action, Decentralized, No Action, Decentralized, 

Regionalized 1 and 2 Regionalized 1 and 2 
Decentralized, Regionalized I None 

Decentralized No Action 
None None 

No Action and Decentralized No Action and Decentralized 

All No Action 
Regionalized 2,4 ,5, Centralized 3 None 

and 4 
No Action.Decentralized, No Action, Decentralized, 

Regionalized 1 and 2 Regionalized I and 2 
No Action.Decentralized, None 

Regionalized I and 2 

Disposal 
Decentralized 
Decentralized 
None 

Decentralized 
Decentralized 

Decentralized and Regionalized I 
Decentralized and Regionalized 1 

Al.I 
No Action,Decentralized,Regionalized 

1 thru 6, Centralized 1, 3, and 5 
None 
None 
None 

All 
No Action, Decentralized,Regionalized 

1 thru 5 
None 

None 
None 

Decentralized and Regionalized 1 
Decentralized and Regionalized 2 
None 

Decentralized, Regionalizcd 1,2, and 4 
No Action, Decentralized, 

Regionalized 1 thru 5 
None 

None 

Decentralized, Regionalized 1 thru 4 
No Action,Decenttralized,Regionalized 

1 thru 5, 7, Centralized 2 and 4 
None 

Decentralized, Regionalized 1,2,4 
No Action, Decentralized, 

Regionalized 1 thru 5 
None 

None 
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Table 11-1. Major Waste Management Sites and Altematives"-Continued 

Alternatives 
Waste 

Sites Typesb Treatment Storage Disposal 

Paducah Gaseous Diffusion LLMW No Action, Decentralized, and No Action Decentralized and Regionalized 1 
Plant, KY Regionalized 1 

LLW Regionalized 2 None Decentralized, Regionalized I and 2 
TRUW No Action and Decentralized No Action and Decentralized None 

Pantex Plant, TX LLMW Decentralized and Regionalized l No Action Decentralized and Regionalized 1 
LLW Regionalized 2 None Decentralized, Regionalized I and 2 

Portsmouth Gaseous Diffusion LLMW Decentralized, Regionalized 1,2, No Action Decentralized and Regionalized 1 
Plant, OH and 3 

LLW Regionalized 2,4,Centralized 3 and 4 None Decentralized, Regionalized I and 2 

Rocky Flats Environmental LLMW No Action, Decentralized, No Action Decentralized and Regionalized I 
Technology Site, CO Regionalized l and 2 

LLW Regionalized 2,4,Centralized 3 and 4 None Decentralized, Regionalized I and 2 
TRUW No Action, Decentralized, No Action, Decentralized, None 

Regionalized l and 2 Regionalized 1 and 2 

Sandia National Laboratories, LLMW Decentralized No Action Decentralized 
NM LLW None None Decentralized 

TRUW No Action and Decentralized No Action and Decentralized None 

Savannah River Site, SC LLMW All No Action All 
LLW Regionalized 2,4 thru 7 , Centralized None No Action, Decentralized,Regionalized 

3 and 4 1 thru 7 
TRUW No Action, Decentralized, No Action, Decentralized, None 

Regionalized l thru 3 Regionalized l thru 3 
HLW None All None 
HW Decentralized and Regionalized 1 None None 

Waste Isolation Pilot Plant, TRUW Centralized None Decentralized, Regionalized 1 
NM thru 3, Centralized 

West Valley Demonstration LLMW Decentralized No Action Decentralized 
Project, NY TRUW No Action and Decentralized No Action and Decentralized None 

HLW None No Action and Decentralized None 

• The alternatives listed do not include onsite LLMW wastewater treatment facilities and onsite minimum LL W treatment facilities that would occur under all the LLMW and LL W 
alternatives. 
b LLMW = Low-Level Mixed Waste; LLW = Low-Level Waste; TRUW = Transuranic Waste; HLW = High-Level Waste; HW = Hazardous Waste. 
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Environmental Impact Statement (DOE, 1995d); and other site-specific projects as discussed for each of 

the 17 major sites. Where decisions have not been made regarding a reasonably foreseeable action and 

several alternatives could affect one or more of the major sites (e.g. , for interim spent nuclear fuel 

management and tritium supply and recycling), the cumulative impacts analysis considers the impacts of 

those alternatives that would cause the most adverse impacts to a site. 

Further, no assumptions are made regarding future baseline conditions at each of the major sites that could 

potentially reduce impacts, such as cessation of certain ongoing operations that would reduce current levels 

of radioactive releases. 

The following cumulative impact analyses focus on several key impact categories that include the human 

health risks to the offsite population and maximally exposed individual as a result of radioactive releases, 

potential air quality exceedances, resource and onsite infrastructure impacts, and changes in site or regional 

employment. The human health risks to the offsite population and maximally exposed individual are 

reported as annual exposures and annual risk, rather than for the entire period of operation. Annual 

exposures and risks are used because of the uncertainties associated with the continued operation of existing 

facilities and with the operational period of reasonably foreseeable actions. In addition, annual exposures 

and risks facilitate a direct comparison to EPA' s standard of a 10 millirem exposure per year to a 

maximally exposed individual from atmospheric releases and DOE's standard of 100 millirems exposure 

per year to a maximally exposed individual from all pathways. A cumulative impacts table containing the 

impact categories and the major elements comprising the cumulative impacts (i.e., combined, existing, and 

other reasonably foreseeable actions) is presented for each of the major sites . The number of impact 

categories addressed as part of the cumulative impact analysis for each of the major sites is limited both 

by the availability of information (e.g., estimated chemical cancer incidences as a result of chemical 

releases are not reported for all other potential actions at a site) and by differences in assessment 

methodologies (e.g., this PEIS assesses the estimated number of chemical cancer incidences from chemical 

releases while impact data for other actions assess chemical releases in terms of potential toxicity and 

hazardous indices). 

The following sections identify and discuss the combined and cumulative impacts for each of the major 

sites, followed by a discussion of com6ined and cumulative transportation impacts . 
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11.1 Argonne National Laboratory-East 

DOE considered the management of LLMW1
, LLW, and TRUW at Argonne National Laboratory East 

(ANL-E). Generally, the most adverse impacts that could occur at ANL-E and in the region would result 

from the decentralized alternatives where treatment and disposal facilities would be constructed for ANL-E 

to manage its own waste. The least adverse impacts generally would result from the regionalized and 

centralized alternatives where ANL-E would package and ship its waste for offsite treatment and disposal. 

Table 11-2 lists the minimum and maximum impacts of the alternatives for ANL-E. 

ANL-E would continue in the future to conduct programs in basic energy and related sciences. The existing 

environmental conditions at ANL-E resulting from these ongoing activities are described in Chapter 4 . 

DOE has no other actions planned at ANL-E, except environmental restoration activities that would be the 

subject of site-specific decisions. No other actions are planned in the ANL-E region that would have a 

cumulative impact with the alternatives. 

Table 11- 3 identifies the range of cumulative impacts that could occur from the alternatives and existing 

operations and activities at ANL-E. As identified in Table 11-3 , the minimum and maximum annual 

radioactive releases that could result from the combined alternatives would not measurably increase the 

current levels of risks from radioactive releases, and ANL-E would continue to be well below the EPA 

standard of an annual exposure of 10 millirems per year to the maximally exposed individual. 

ANL-E is in a nonattainment region for particulates and for ozone . While the expected atmospheric 

emissions of particulates and ozone producing contaminants under the alternatives would increase the levels 

of these emissions, the increases would be below the regulated levels in the nonattainment region. The 

alternatives combined would affect between 3 to 14 acres of land at ANL-E, or a maximum of about 1 % 

of the available and suitable acreage at ANL-E. Except for the demand for power, which would increase 

current demand by about a maximum of 14 % , the combined alternatives would not measurably change the 

current demand at ANL-E for water or wastewater treatment needs . 

1 The analysis of ANL-E was based on a projected LLMW volume of 8,410 cubic meters. Updated data from 
ANL-E reduced the total inventory and 20 year projected generation of LLMW at ANL-E to 140 cubic meters; 
therefore the WM PEIS impact results at ANL-E are potentially overstated by as much as a factor of 60. 
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Table 11-2. Argonne National Laboratory East Range of Combined Waste Management Alternative Impactt' 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

1---w_as_te_T_y_p_e_-il·······~·~~: ....... : ... .... .. .. ~.!~: .. l ....... ~!.t.: ....... : ...... ~.~~ : ............. ~~~: ... .... : ...... ~!~: ....... : ....... ~!.~: .. .. ... l ...... ~~~: ............. ~~~: ....... : ...... ~!~.: ...... : ....... Alt ........ : ..... ~~~: .... . 
Rl-C i I.2E-02 i D i 2. 6E+OO Rl-C i 6.0E-06 i D i l.3E-03 Rl -C i l.4E-07 j D i l.SE-05 Low-Level Mixed 

Low Levelh 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

N l 4 .7E-03 l D-C5 l 5.0E-03 N l 2.3E-06 i D-C5 i 2.5E-06 i -- 1 -- i --
Rl-C 13.5E-03 1 o r 4.0E-03 Rl -C 11.1E-06 1 o 12.0E-06 o 11.sE-09 1 Rl-C 12.9E-09 

I ~.OFrOl I:: [ .• E+OO [.&-05 I:: I ;:_3&-03 I ~-4»07 ! = ! ~--
Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Alt. . Min. . Ah. . Max. Alt. . Min. . Alt . . Max. Alt. . Min. . Alt. j Max. 

Rl-C 
N 
Rl-C 

Alt . 

l 6.6E-08 1 D l 1.4E-05 Rl -C l 3.3E-ll 1 D l 7.2E-09 Rl-C l 9.IE-13 1 D l l.lE-10 
i 2.6E-08 i D-C5 i 2.SE-08 N i l.3E- ll 1 D-C5 1 l.4E- ll i -- i -- i --l I.9E-os 1 o j 2.2E-os RI -c 19.7E-12 lo 11.rn-11 o 1 o.oE+oo 1 RI-c j l.3E-I4 

I ;:_1= I:: I ;:.&-05 I ~~6&11 I:: I ;.2&-09 I ~-l»U i = ! ~-1&10 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
1----------II••·········· ········: .... .... ............. : ..................... ; ...... ....... .. .. ... . 

Rl-C i 5.6E-05 ' D [ l.2E-02 

. . . . . . 
••••••• • ••• • ••• ••• •• • •••• •• • •• •• • ••• • •••••••• ••••••••••••• ••••••••••••••• •• •• ••••• • ••• ••••••••••••••• • ••• •• •••••• •• •• •••••• • •• •••••• •••••••••••••••••••••••• •••u•••••••• • 

Rl-C l 2.8E-08 \ D i 6.IE-06 Rl-C l 3.0E-09 \ D ; 3.7E-07 Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardousb 

Total 

N j l.9E-05 D-C5 j 2.0E-05 

RJ -C I J .. 8E-05 D I '- JE-05 

1 9.3E-05 [ 1.2E-02 

N l 9.3E-09 i D-C5 l 9.SE-09 l -- l -- i --
Rl-C 19.0E-09 1 D 1 l.0E-08 D 13. IE-ll l Rl-C j 6.0E-11 

/ ~:-•&OS I :: [Fr06 I~:··- I = / ~-
Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. Argonne National Laboratory East does not have high-level 
waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives . 
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00 Table 11-2. Argonne National Laboratory East Range of Combined Waste Management Alternative lmpacts"-Continued 

Waste Type 

Low-Level Mixed 
Low Level 
Transuranic 
High Levelb 
Hazardousb 

Total 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Alt./Pollutants Alt. /Pollutants Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
··;:ii1N~~~·······················r~ii1N~~~························· Rl-C i o.3 i D i 1.s ··Ri~E·······i·············fr,··to···············r····ii:4s7· 
All/None i All/None N i 0.8 i D i 4.1 N i 1,875 j D i 12,053 
All/None i All/None RI i 1.4 i D i 2.7 RI i 3,207 i D i 4,769 

~lmon,' [I/Non, :: I ~-5 I :: I •~-3 = I 5,~ i :: i ~,27~ 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

.,___w_as_te_T_ype---tl••·····~~~: ....... : ...... ~!~.: ...... : ....... ~!.~: ....... : ...... ~~~: ...... ....... ~~~: ....... : ...... ~!.~: ...... : ....... ~!.~: ....... : ...... ~~~.: ............ Alt .......•...... ~~.~: ......•....... Alt.·······L.··Max .... . 
Rl-C i 757 i D 1 5,603 Rl-C 1 0. 11 i D i 0.97 Rl-C i 0.00 i D i 0.02 Low-Level Mixed 

Low Level 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

N i 640 i D \ 1,014 N i 0. 11 i D i 1.70 Rl-C5 i 0.00 i D i 0.01 
Rl-C l 941 l D l 1,509 RI l 0.27 l D l 0.44 RI l 0.01 l R2-C l 0.01 

! 2.,~t I ... 26 I o.•J ! ,.11 I o.oJ ! o ... 
Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. Min . Alt. Max. Alt. Min. Alt. Max. 
.,_-------ti••······ ··········· ··· ··············· ············· ······ ····· ················· ········ .................... : ...... ...............•... .... .......... .... : ... .............. . . 

Low-Level Mixed Rl-C i 0.00 i D 1 0.01 Rl -C i 96 i D 739 
Low Level Rl-C5 \ 0.00 i D i 0.00 Rl-C5 i 106 i D 389 
Transuranic RI j 0.00 j R2-C j 0.00 RI j 224 j R2-C 334 

~~:;t· I o.oJ I o.o, I ,2J ,.462 
Key: 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 l.0E-05 = 0 .00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Argonne National Laboratory East does not have high-level waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives. 
c Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously. 



Table 11-3. Argonne National Laboratory East Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimum Maximum 

Offsite Population Human Health Risks 
Annual radiation dose in person-remb 1.7E+0I 2.0E-03 2.6E-0l -- 1.7E+0l l.7E+0l 
Number of radiation fatalities from 8.5E-03 1.0E-06 l.3E-04 -- 8.5E-03 8.6E-03 

annual dose~ 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in milliremb 8.5E-03 1.IE-05 l.4E-03 -- 8.5E-03 9.9E-03 
Radiation cancer fatality risk from 4.3E-09 5.6E-12 7.2E-10 -- 4.3E-09 5.0E-09 

annual doseb 

Air Quality Exceedances< PM10, None None -- None None 
Ozone 

Resources 
Suitable acreage available (used) 1,190 (3) (14) -- 1,187 1,176 
Percent of current water capacity 35 <1 2 -- <36 37 
Percent of current wastewater capacity 60 <1 <1 -- <61 <61 
Percent of current power demand -- 2 14 -- 2 14 

Site Employmentd 4,455 107 591 -- 4,562 5,046 

Key: PM10 = particulate matter of less than IO microns in diameter; Scientific notation such as 8.5E-03 = 0.0085; < = less than. 
• No other actions are planned or foreseeable at Argonne National Laboratory East, except environmental restoration activities and ongoing missions 
that are included under existing impacts . 
b Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on SE-04 fatalities per person-rem. 
c Existing air quality exceedances are for the region in which the site is located and are not exceedances of existing site emission requirements. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum 
construction or operation employment. 



Chapter 11 Cumulative Impacts 

The combined alternatives would add between 107 to 591 new jobs at ANL-E, or approximately a 13 % 

increase at the maximum. The maximum increase in jobs at ANL-E would not be expected to result in 

offsite community infrastructure or institutional impacts because of the extremely large population and 

employment base of the ANL-E region. 

Future environmental restoration activities at ANL-E could result in additional impacts beyond those 

identified. The additional impacts from future environmental restoration activities are not expected to result 

in cumulative impacts that would exceed environmental and public health standards. 

11.2 Brookhaven National Laboratory 

DOE considered the management of LLMW1 and LLW2 at Brookhaven National Laboratory (BNL). The 

most adverse impacts at BNL, and in the BNL region, would result from the decentralized alternatives 

where treatment and disposal facilities would be constructed for BNL to manage its own waste. The least 

adverse impacts generally would result from the regionalized and centralized alternatives where BNL would 

package and ship its waste for offsite treatment and disposal. Table 11-4 lists the minimum and maximum 

impacts of the alternatives for BNL. As indicated in the combined impacts table, BNL has a very small 

quantity of LLW, therefore, impacts would be minimal for all LLW alternatives involving BNL. 

BNL would continue in the future to conduct programs in basic and applied research in the physical, 

biomedical, and environmental sciences and selected energy technologies. The existing environmental 

conditions at BNL resulting from these ongoing activities are described in Chapter 4 . DOE has no other 

actions planned at BNL, except environmental restoration activities that would be the subject of site-specific 

decisions. No other actions are planned in the BNL region that would have a cumulative impact with the 

alternatives. 

1 Analysis of LLMW impacts at BNL assumed an inventory of 85 cubic meters and 20-year projected volume 
of 110 cubic meters. Updated information from the site indicates that there are 10 cubic meters in inventory and a 
projected 20-year volume of 20-cubic meters. Therefore, LLMW impacts reported for BNL are expected to be 
conservative. 

2 Analysis of LL W impacts at BNL assumed that there was no inventory or 20-year projected volume of 
LLW, based on the 1992 DOE Integrated Data Base. Updated information from the site indicates that there are 400 
cubic meters in inventory and a projected 20-year volume of 4000 cubic meters. An analysis of LLW impacts at BNL 
was not conducted for these volumes. 

11-10 
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Table 11-4. Brookhaven National Laboratory Range of Combined Waste Management Alternative Impacts° 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranicb 
High Levelb 
Hazardousb 

Total 

Waste Type 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. . Min . l Alt. l Max. Alt . . Min. . Alt. . Max. Alt. . Min. . Alt. . Max. 

Rl-C 1 1.0E-04 1 D l 2.4E-02 Rl-C l 5.2E-08 1 D l 1.2E-05 Rl-C ! 9.0E-09 l D ! 7.3E-07 
: : : : : : : : : 

/~ .. ~ !~: [~., [~. 1~ !~-~ [..~ !~ [~ 
Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Alt. Min. Alt . Max. Alt . Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . . . . 
1---------fl••••••• • •••••• •• •••••• ••••••• • ••• • •• ••••• • •••• ••••••••••• • • ••• ••••• •• ••••••• • •••• • •• •• ••••••••• •• •••••••••••••••• • •• • •• ••••• •••••••• •• •••••• ••••••• •• • •••••• •••••• •• • •• • ••• • •••••••••••••• •••••••••••••••••••••••••••••• •• ••nn••••••• ••••••••••••••••••••••••• 

Low-Level Mixed 
Low Levelb 
Transuranicb 
High Levelb 
Hazardousb 

Total 

Rl-C j l.4E-09 l D j 3.2E-07 Rl-C j 7.0E-13 l D j l.6E-10 Rl-C j l.5E-13 j D j 1.2E-11 

I == I == I == I == I ~~ I == I == I = I = 
I ~-.4E-09 1-- I ~--2E-07 I ~-.OE-13 1-- I ~-.6E-10 I ~-l.SE-131-- I ~.2E-ll 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

1---w_as_te_Ty_p_e_--1, ....... ~~~.' .............. ~!.~.: .............. ~!~: ....... ....... ~~~: .. ........... ~~~: ...... .l ...... ~!.~.: .............. ~!~: .............. ~~~: .. .... ....... ~~~: ....... : ...... ~!.~.: .............. Alt.·······•·····~~: .... . 
Rl-C 16.4E-07 1 D 11.4E-04 Rl-C 13.2E-10 1 D 17.lE-08 Rl-C 13 . lE-10 j D j 2.5E-08 Low-Level Mixed 

Low Levelb 
Transuranicb 
High Levelb 
Hazardousb 

Total 

I:: I~ /:: I~ I:: I~~ [ i~ i~ 
i 6.4E-07 i i l.4E-04 i 3.2E-10 i i 7.lE-08 ! 3.lE-10 ! i 2.SE-08 

Key: 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. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Brookhaven National Laboratory has a deminimus quantity of low-level waste, does not have transuranic or high-level waste, and no new hazardous waste facilities were 
considered under the hazardous waste alternatives. 



,
,
I ,-

N 
Table 11-4. Brookhaven National Laboratory Range of Combined Waste Management Alternative lmpacts"-Continued 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranicb 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranicb 
High Levelb 
Hazardoush 

Total 

Waste Type 

Low-Level Mixed 
Low LeveJb 
Transuranicb 
High LeveJb 
Hazardousb 

Total 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Alt./Pollutants 

All/None 

Alt. /Pollutants Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

l All/None RI-C i 0.0 i D i 1.6 RI-C l 42 l D l 2,083 

All/None I ~~oo• I ... I ~ ! ... I .J I 2,083 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Alt. . Min . . Alt. . Max. Alt. . Min. . Alt. . Max. Alt. . Min. . Alt. l Max. 
•• ••••••••••••••••••:• ••• •••••• • •••••• •••• : •• • •••• • ••• •••••••• ••:••• •••H••••••••• •••• ••••••••••••••••••••:•••••••••••••••••••••:•••••••••••••••••••••:••••••••••••••••••••• ••• ••• • •• ••••• ••••••: • ••••••• •••• .. •••••••:•••••••••nn••••••••:•••••nnoonoooooo 

Rl-C i 42 i D i 370 Rl-C i 0.06 i D i 0.20 Rl-C i 0.00 j D j O.Dl 

~ .::~:: ~ ~ ~:: ~ ~ ~= [ 
: : : : : : : : : 

I~/ 137. I ... J !.~ I ... J I 0.01 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . ····················1·····················i·····················!····················· ····················!·····················~·····················r······· .. ········· 
Rl-C l 0.00 l D l 0.00 Rl -C l 8 l D l 100 

l l :: l l :: ! :: l 
: : : : -- : -- : 

1 •.• .i-- J .... i / i 100 

Key: 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 l .0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Brookhaven National Laboratory has a deminimus quantity of low-level waste, does not have transuranic or high-level waste, and no new hazardous waste facilities were 
considered under the hazardous waste alternatives. 
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Cumulative Impacts Chapter II 

Table 11-5 identifies the range of cumulative impacts that could result from the alternatives and existing 

operations and activities at BNL. As identified in Table 11-4, the maximum annual radioactive releases 

would increase the current risk to the offsite population; however, BNL releases would still be well below 

the EPA standard of an annual exposure of 10 millirems per year to the maximally exposed individual. 

BNL is in a nonattainment region for ozone. While the expected atmospheric emissions of ozone producing 

contaminants under the alternatives would increase the levels of ozone, the increases would be below the 

regulated levels in the nonattainment region . The combined alternatives would affect a maximum of 2 acres 

of land at BNL, or less than 1 % of the available and suitable acreage at BNL. Onsite infrastructure demands 

for water and power, and the generation of wastewater would not measurably increase as a result of the 

combined alternatives. The combined alternatives could add up to 61 new jobs at BNL, which would not 

affect offsite community infrastructures or institutions. 

Future environmental restoration activities at BNL could result in additional impacts beyond those 

identified. The additional impacts from future environmental restoration activities are not expected to result 

in cumulative impacts that would exceed environmental and public health standards. 

11.3 Fernald Environmental Management Project 

DOE considered the management of LLMW and LLW at the Fernald Management Project (FEMP). The 

most adverse impacts at FEMP, and in the FEMP region, would occur as a result of regionalized 

alternatives where treatment and disposal facilities would be constructed for FEMP to manage its own waste, 

as well as the treatment of LLMW from other sites. Other regionalized or centralized alternatives where 

FEMP would only prepare and package waste for offsite treatment and disposal result in the least adverse 

impacts. Table 11-6 lists the minimum and maximum impacts of the alternatives for FEMP. 

FEMP will continue in the future to conduct site cleanup and support waste management and base service 

activities. The existing environmental conditions at FEMP resulting from these ongoing activities are 

described in Chapter 4. DOE has no other actions planned at FEMP and no other actions are planned in the 

FEMP region that would have a cumulative impact with the alternatives. 
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Table 11-5. Brookhaven National La,boratory Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimum Maximum 

Offsite Population Human Health Risks 
Annual radiation dose in person-remb 2.7E+OO I.0E-05 2.4E-03 -- 2.7E+OO 2.7E+OO 
Number of radiation fatalities from annual 1.4E-03 5.2E-09 l.2E-06 -- l.4E-03 l.4E-03 

doseh 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in milliremb 1. lE-01 l.4E-07 3.2E-05 -- l.lE-01 I.lE-01 
Radiation cancer fatality risk from annual 5.SE-08 7.0E-14 l.6E-ll -- 5.5E-08 5.SE-08 

doseb 

Air Quality Exceedances< Ozone None None -- None None 

Resources 
Suitable acreage available (used) 3,608 0 (2) -- 3,608 3,606 
Percent of current water capacity 75 <l <l -- <76 <76 
Percent of current wastewater capacity 43 <l <l -- <44 <44 
Percent of current power demand 74 <l <I -- <75 <75 

Site Employmentd 3,557 2 61 -- 3,559 3,618 

Key: Scientific notation such as 2.7E+OO = 2.7; < = less than. 
• No other actions are planned or foreseeable at Brookhaven National Laboratory, except environmental restoration activities and ongoing missions that 
are included under existing impacts . 
b Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
< Existing air quality exceedance is for the region in which the site is located and is not an exceedance of existing site emission requirements. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 

I 

j 



Table 11-6. Fernald Environmental Management Project Range of Combined Waste Management Alternative Impacts" 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

__ w_as_te_Ty_p_e __ , ....... ~~~: .......•. ........ .. ~.!~: .. l. ...... ~!.~: .............. ~.~~:. ..... . .... .. ~~~: .............. ~!~.: .............. ~!~: .............. ~~~: ............. ~!~: .............. ~!~.: ............. ~!.~: ............. ~~~: .... . 
Low-Level Mixed R2-C \ 2.9E-04 l RI \ l.4E+OO R2-C ] l.4E-07 l RI ] 7.0E-04 R2-C ] 9.2E-08 RI 17.9E-06 

~=s~::::b ~t~5 I ~-·OE+OO I~ I ~-·6E+02 ~t~5 I ~-·OE+OO I~ I ~-· 3E-OI I:: I= 
:~:;!' ! ~ .• F,04 , -- ! :.6E+02 ! ;·AF,07 ! :: ! ~-3~1 I ;,._ [_ 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Waste Type Alt. Min. Alt. Max. Alt. Min . Alt. Max. Alt. Min. Alt. Max. . . . . . . . . . 
1--------•11••••••• • •••••••• •• ••• ••• ••• • •• •• • ••••• • • •••• ••• • ••• •• •••••• •• •• •• • •• •• ••• •• • •••• •• • ••• •• •• • •• •• ••• ••••• • •• • ••••• ••• •• •• •• • ••••• ••••• •• •• ••••••• •• • •••• •••••• ••• ••• •••u •• ••• ••• • •••no o ouoooooolooooooooooooooooooooolonoooooooonooooooolnonooonooooooooo 

Low-Level Mixed R2-C l 5.4E-09 l RI l 2.6E-05 R2-C l 2.7E-I2 l RI ) 1.3E-08 R2-C 12.9E-I2 1 RI 12.5E-10 

~=s~:::: b ~t~5 I ~-·OE+OO I~ I ~-·SE-03 ~t~5 I ~-·OE+OO I~ I ~-.4E-06 I:: I:: I= 
:~:~· i ~-4&09 ,-- i 8.8&03 I ~.7&12 I:: ! : .• - i ~-9&12 i :: I ~.SFrlO 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Waste Type Alt. Min. Alt. Max. Alt. Min . Alt . Max. Alt. Min. Alt. Max. . . . . . . . . . 
1----------1, •••.•. . ••. ••.• •. •••• ••..•.•• ••• •• •• • •••••• • •••••••• . •••.• . •.•••• • .••••• • ••• •• ••• •••••• ·························1···························································· ................................................................................... . 

Low-Level Mixed R2-C l 2.2E-06 l RI l 9.4E-03 R2-C l 1.IE-09 l RI ) 4.7E-06 R2-C j 6.4E-09 j RI 15.5E-07 
Low Levelb N,RI , j 0.0E+OO j R2 j l.0E 1- 00 N,RI, j 0.0E+OO R2 \ 5.2E-04 j -- j -- j --

Transuranicb 
High Levelb 
Hazardousb 

Total 

R3-C5 1-- 1-- 1-- R3-C5 I -- 1-- I -- 1-- I -

! ~-2F-06 , - ! ;·_OE+OO i ;·,1=9 ! ~.2&04 i ~-4- ! ~ ! ~,SE-07 

Key: Alt . = Alternative; C = Centralized Alternative ; D = Decentralized Alternative; Max. = Maximum; Min.= Minimum; N = No Action Allernative; R =ilflgionalized 
Alternative; -= Not Applicable, see footnote (b) ; Scientific notation such as I.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-l~VlP yaste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. The Fernald Envirornheqtal Management Project does 
not have transuranic or high-level waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives . 
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Table 11-6. Fernald Environmental, Management Project Range of Combined Waste Management Alternative lmpacts"-Continued 

Waste Type 

Low-Level Mixed 
Low Levelh 

Transuranicb 
High LeveJb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 

Transuranicb 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 

Transuranicb 
High Levelb 
Hazardousb 

Total 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons ot Water Use Per Day 

Alt./Pollutants 

All/None 
All/None 

Alt. /Pollutants Alt. Min. Alt. Max. 

12.3 
3.9 

Alt. Min. Alt. Max. . . . . 
1 All/None R2-C 1 1.4 1 RI I R2-C 1 2 104 1 Rl 1 23,556 

~R~l i • ~ i ~ i 5,254 I ~II/None ~3~~5 I 0.0 I ~ I 

All/None< I ~VNon, I 1.4 I:: I 16.2 I 2J = i .... ,. 
Resources-Continued Socioeconomic Impacts 

Gallons ot Wastewater Per Day Megawatts of Power Percent Change m Regional Employment 

Alt . Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

R2-C j 1,296 j Rl 1 4,630 R2-C 1 0. 76 j Rl j 2.16 R2-C l 0.02 j Rl l 0.Q7 
D,Rl, l 0 l R2 l 2,403 D,Rl, l 0.00 l R2 l 0.50 N,D,Rl, i 0.00 i R2 l 0.04 
R3-C5 l l l R3-C5 l l i R3-C5 i i i 

: : : : : : : : : 
: -- : -- : : : -- : : : -- : 
: : : : : : : : : 
~ -- ~ -- ~ ~ ~ -- ~ ~ i -- j 

I 1,2;~ 1-- I 7,033 I 0.761-- I 2.66 I 0.02 1-- I 
Socioeconomic Impacts-Continued Total Costs 

Percent Change m Regional Population 1994 Mtlhons of Dollars 

Alt. Min . Alt . Max. Alt. Min . Alt. 

R2-C 
N,D,Rl, 
R3-C5 

. . . . . . 
l 0 .01 l Rl 1 0.04 R2-C l 156 j Rl l 

I o.oo I ~ I o.02 ~fc~1. I -~ I ~ I 

i ..• J- i 0.06 i j :: i 

Max. 

584 
312 

896 

0.11 

Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b The Fernald Environmental Management Project does not have transuranic or high-level waste, and no new hazardous waste facilities were considered under the hazardous 
waste alternatives. 
c Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously. 
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Table 11-7 identifies ·the range of cumulative impacts that could result from the alternatives and existing 

activities at FEMP. As identified in Table 11-6, the maximum annual radioactive releases would result in 

an increase in the current risk to the offsite population; however, FEMP cumulative radioactive releases 

would still be well below the EPA standard of an annual exposure of 10 millirems per year to the maximally 

exposed individual. 

FEMP is in a nonattainment region for ozone. While the expected atmospheric emissions of ozone 

producing contaminants under the combined alternatives would increase the levels of ozone, the increases 

would be below the regulated levels in the nonattainment region. The combined alternatives would affect 

a maximum of 16 acres of land at FEMP, or approximately 6 % of the available and suitable acreage at 

FEMP. Onsite infrastructure demands for water and the generation of wastewater would not measurably 

increase as a result of the combined alternatives affecting FEMP, while the demand for power would 

increase to a maximum of approximately 10% over current levels. The combined alternatives would add 

between 50 to 416 new jobs at FEMP, or a maximum increase of about 20% 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. 

Future environmental restoration activities at FEMP include the stabilization of silo residues and oxides, 

and the demolition of silos. These and other environmental restoration activities could result in additional 

impacts beyond those identified. Additional impacts from future environmental restoration activities are not 

expected to result in cumulative impacts that would exceed environmental and public health standards. 

11.4 Hanford Site 

DOE considered the management ofLLMW, LLW, TRUW, HLW, and HW at the Hanford Site. The most 

adverse impacts at the Hanford Site and in the Hanford Site region would occur as a result of some 

regionalized and centralized alternatives where treatment and disposal facilities would be constructed for 

the Hanford Site to manage its own waste in addition to accepting offsite LLMW and LL W for treatment 

and disposal, offsite TRUW for treatment, and offsite HLW canisters for storage. The least adverse impacts 

generally would result from decentralized and some regionalized alternatives where the Hanford Site would 

be primarily responsible for its own waste, would package and ship its wastes for offsite treatment and 

11-17 
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Table 11-7. Fernald Environmental Management Project Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimum Maximum 

Offsite Population Human Health Risks 
Annual radiation dose in person-remb l.3E+OO 2.9E-05 4.6E+0l -- l.3E+OO 4.7E+0l 
Number of radiation fatalities from annual 6.5E-04 l.4E-08 2.3E-02 -- 6.5E-04 2.4E-02 

doseb 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in milliremb 2. lE-03 5.4E-07 8.8E-0l -- 2.lE-03 8.8E-Ol 
Radiation cancer fatality risk from annual l. lE-09 2.7E-13 4.4E-07 -- l.lE-09 4.4E-07 

doseb 

Air Quality Exceedances< Ozone None None -- None None 

Resources 
Suitable acreage available (used) 275 (1) (16) -- 274 259 
Percent of current water capacity 25 <l 2 -- <26 27 
Percent of current wastewater capacity 96 <l <l -- <97 <97 
Percent of current power demand 91 2 8 -- 93 99 

Site Employmentd 1,939 50 416 -- 1,989 2,355 

Key: Scientific notation such as 6.5E-04 =0.000657; < = less than. 
• No other actions are planned or foreseeable at the Fernald Environmental Management Project, except environmental restoration activities, and ongoing 
missions that are included under existing impacts. 
b Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
c Existing air quality exceedance is for the region in which the site is located and is not an exceedance of existing site emission requirements. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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disposal, or would only receive small quantities of waste for treatment and disposal from other sites. Table 

11-8 lists the minimum and maximum impacts of the alternatives considered for the Hanford Site. 

The Hanford Site would continue in the future to conduct programs for renewable energy technologies, 

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. In addition to the 

conduct of these programs at the Hanford Site, there are other non-DOE nuclear facilities at or near the 

Hanford Site that contribute to radioactive releases. These facilities include the commercial radioactive 

burial ground at the Hanford Site, the commercial nuclear generating station at the Hanford Site, a nuclear 

fuel production plant, a commercial low-activity radioactive waste compacting facility, and a commercial 

decontamination facility . 

Several additional actions are planned or underway at the Hanford Site. These actions include the treatment 

of HLW double-shell tank and single-shell tank waste (DOE, 1987); interim management of spent nuclear 

fuels (DOE, 1995d); the decommissioning of eight surplus reactors (DOE, 1992a); the return of isotope 

capsules to the Waste Encapsulation and Storage Facility at the Hanford Site (DOE,1994b); and future 

environmental restoration activities. Table 11-9 identifies the range of cumulative impacts resulting from 

these other actions , the PEIS alternatives, and existing activities. To calculate the cumulative impacts of 

the alternatives for the Hanford Site, DOE used the impacts of the preferred alternatives contained in the 

Final Environmental Impact Statement for the Disposal of Hanford Defense High-Level, Transuranic, and 

Tank Wastes (DOE, 1987). In addition, DOE included the impacts of its recent decision to regionalize spent 

nuclear fuel management by fuel type as evaluated in the Programmatic Spent Nuclear Fuel Management 

and Idaho National Engineering Laboratory Environmental Restoration and Waste Management Programs 

Final Environmental Impact Statement (DOE, 1995d) , including the continuing management of existing 

Hanford production reactor spent nuclear fuel at the Hanford Site. 

As identified in Table 11-9, the maximum annual radioactive releases under the combined alternatives 

would result in an increase in the risk to the offsite population. The maximum increase in radioactive 

releases under the combined alternatives primarily results from the Hanford Site being considered as the 

single candidate site for the treatment and disposal of all contact-handled LLMW and LLW under the 

centralized alternatives. Cumulative radioactive releases, including the maximum releases associated with 

the combined PEIS alternatives and contributions estimated at O. 05 millirems per year from commercial 

11-19 
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Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardousb 

Total 

Table 11-8. Hanford Site Range of Combined Waste Management Alternative Impacts-

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. j Min. j Alt . , Max. Alt. , Min. , Alt. , Max. Alt. , Min. , Alt. j Max. 

RI 
N 
D 

RI 
N 
D 

Alt. 

Alt. 

D,Rl 
N 
D 

! 2.7E+OO l C l S.0E+0l 'ii"···········-ri4E~3 .... T'c:'''''''''''''""Ti:ii:i-02''' .. D,Rl ! l.IE-06 j C l l.2E-05 
l 8.3E-04 l CS l l.5E+02 N l 4.2E-07 l CS l 7.SE-02 -- l - -
[ l.IE-02 [ R2,3 ) 2.2E+0l D [ S.7E-06 [ R2,3 [ l.IE-02 D [ l.4E-l0 i RI 3.SE-09 

! == ! == ! == == ! == ! == ! == N,D,R2 ! 0 0E+OO ! RI 4.3E-03 

I 2.7E+00 I I 2.2E+02 I l.4E-03 I I l.lE-01 I l:IE-06 I 4.3E-03 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. i Max. 

1 S.6E-0S 1 C 1 l.0E-03 RI 12.BE-08 l C 15.2E-07 RI l 3.6E-ll 1 C . 4.IE-10 
l I.7E-08 l CS l 3. IE-03 N l 8.6E-12 l CS l I.SE-06 l - l --
[ 2.4E-07 [ R2,3 ) 4.SE-04 D ) l.2E-l0 j R2,3 [ 2.3E-07 D [ 0.0E+OO i RI l.2E-13 

I -- I == I -- I == I == I == N,D,R2 I O.OE+OO I RI 
I S.6E-05 I I 4.SE-03 I 2.SE-08 I I 2.2E-06 I 3.6E-ll ! 

l.4E--07 

l.4E-07 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. [ Max. 

1 l.0E-01 l C I 6.6E-0l RI j S.2E-OS l C l 3.3E-04 RI l 6.SE-07 l C l 7.3E-06 
l 3.0E-0S l CS l l.9E+OO N l l.SE-08 l CS l 9.7E-04 l - l -- l --
\ S.3E-04 \ R2,R3 j9.IE-0l D \2 .6E-07 \R2,R3 \ 4.6E-04 D \8.5E-ll \RI \2. IE-09 

1 == i -- 1 == 1 == 1 == 1 == N,D,R2 1 O.OE+OO 1 RI 1 ;- 6E-03 

I 1.oE-01 I 13.SE+oo I s.2E-os I ! 1.sE-03 ! 6.SE-07 ! ! 2:6E-03 

Key: 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 I.OE-OS = 0.00001 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not 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. 
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Waste Type 

Low-Level Mixed 
Low Level 
Transuranic 
High Level 
Hazardous 

Total 

Waste Type 

Low-Level Mixed 
Low Level 
Transuranic 
High Level 
Hazardous 

Total 

Waste Type 

Table 11-8. Hanford Site Range of Combined Waste Management Alternative Impacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Alt./Pollutants Alt./Pollutants Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
··Aii,N~~;·······················rc"iP~i;~··· .. ······················· ··ru··············i··········-s:·i"····tE··············t·······so:i··· R3 1 13.2331 c 1 
All/None rAll/None R7,C2 j 3.7 j C5 j 86.4 R7,C2 j 6,887 j C5 i 
All/None 1 All/None C 1 21.0 1 R2,3 1 24.7 D 1 52,728 l R2,3 i 
All/None 1 All/None D,Rl 1 14.0 1 C 1 16.0 D-C l 11,000 l D-C i 
All/None l All/None N,D.R2 l 0.0 l RI l 1.3 N,D,R2 l 0 l RI l 

: : : : : : : 

87,637_ 
199,473 
64,729 
11,000 

1,366 

All/Noneb l NO,, PM,. I 46.8 l I 178.6 1 83,848 I 1 364,205 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

R3 
R7,C2 
C 
D-C 
N,D,R2 

I 7,690 IC I 43,085 R3 j 1.18 j C I 8.33 R3 j 0.30 j C j 
j 1,615 j C5 j 101,650 R7,C2 j 0.83 j C3 j 34.62 R7,C2 j 0.10 j C5 j 
1 6,020 l R2,R3 l 15,519 D,Rl 1 2.60 1 R2,3 l 3.63 D l 0.76 i R2,3 i 
j 11 ,000 j D-C j 11,000 D,Rl j 0.07 j C j 0.10 D,Rl i 0.13 j C j 
l 0 l RI l 933 N,D,R2 l 0.00 l RI l 0.28 N,D,R2 l 0.00 l Rl l 
: : : : : : : : : 

I 26,325 l I 112,181 1 4.68 I I 46.96 I 1.29 I l 
Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

1.67 
3.34 
1.05 
0.22 
0.03 

6.31 

--------11 .......... .. .. ...... : ................ ..... : ... .... .............. : ..................... .................... , ........................................... : .................. . 
Low-Level Mixed 
Low Level 
Transuranic 
High Level 
Hazardous 

Total 

R3 l 0.14 l C l 0.76 R3 l 714 l C l 3,968 
R7,C2 1 0.04 1 C5 ! 1.50 R7 ,C2 l 238 l C5 l 7,961 
D l 0.28 l R2,3 l 0.39 D l 1,810 l R2,3 l 2,491 
D,Rl j 0.04 j C j 0.05 D,Rl j 1,426 j C j 1,734 

N,D,R2 I 0.00 I RI I 0.01 R2 I O I RI I 70 

l o.5o l l 2.11 l 4,188 j l 16,224 

Key: Alt . =Alternative; C=Centralized Alternative; D=Decentralized Alternative; Max.=Maximum; Min. = Minimum; N=No Action Alternative; NO2 =Nitrogen 
dioxide; PM10 =particulate matter of less than 10 microns in diameter; R=Regionalized Alternative; Scientific notation such as l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously . 
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Table 11-9. Hanford Site Range of Cumulanve Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimumh Maximumh 

Offsite Population Human Health Risks 
Annual radiation dose in person-remc 6.0E-01 2.7E-0l 2.2E+0l 1.4E+OO 2.3E+OO 2.4E+0l 
Number of radiation fatalities from annual 3.0E-04 l.4E-04 J.IE-02 6.SE-04 J.IE-03 l.2E-02 

dose< 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem< 3.7E-03 5.6E-03 4.5E-0l 2.2E-02 3. lE-02 4.SE-01 
Radiation cancer fatality risk from annual l.9E-09 2.SE-09 2.2E-07 J.IE-08 l.6E-08 2.3E-07 

dose< 

Air Quality Exceedances None None NO2, PMio None None NO2, PMio 

Resources 
Suitable acreage available (used) 14,496 (47) (179) (70) 14,379 14,247 
Percent of current water capacity 12 <l <l <l <14 < 14 
Percent of current wastewater capacity 79 13 86 >6 >98 > 171 
Percent of current power demand -- <1 <9 54 <55 <63 

Site Employmentd 14,394 806 5,663 2,616 17,816 22,673 

Key: N02 = Nitrogen dioxide; PM10 = particulate matter of less than 10 microns in diameter; Scientific notation such as 2.7E+OO = 2.7; < = less 
than; > = greater than. 
• Other actions include the treatment of defense high-level waste, decommissioning of surplus reactors, and interim spent nuclear fuel management. 
b Minimum and maximum cumulative impacts include impacts from all other actions. 
c Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided by 
the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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Chapter 11 

nuclear facilities at or near the Hanford Site, would still be well below the EPA standard of an annual 

exposure of 10 millirems per year to the maximally exposed individual. 

The Hanford Site is in an attainment region where criteria air pollutants do not exceed standards. In the 

alternatives that result in maximum atmospheric emissions, the standards for particulate and nitrogen 

dioxide emissions would be exceeded and mitigation measures would be necessary to reduce particulate 

and nitrogen dioxide emissions. 

The combined alternatives would affect between 47 to 179 acres of land at the Hanford Site, while other 

actions could affect another 70 acres. Although the combined alternatives and other actions would only 

cumulatively affect a maximum of approximately 2 % of the available and suitable acreage at the Hanford 

Site, the amount of land affected would require detailed characterization studies and evaluations to ensure 

protection of wildlife habitats and cultural artifacts . In addition, the Hanford Site is presently conducting 

a land use study to determine future uses at the Hanford Site. Although the cumulative demand for water 

would not be greatly affected by the combined alternatives, a maximum cumulative 63 % increase over 

current power demand could require improvements in electric power systems, and a maximum cumulative 

94 % increase in wastewater generation would require new or upgraded wastewater treatment facilities at 

the Hanford Site. The combined alternatives would add between 806 to 5,663 new jobs at the Hanford 

Site, while other actions could also increase the number of jobs at the Hanford Site by 2,616 . 

Cumulatively, the number of jobs at Hanford could increase by up to 58 % over current employment levels, 

which would impact existing offsite community infrastructures and institutions. Mitigation measures would 

be necessary to reduce offsite infrastructure and institutional impacts. 

Future environmental restoration activities at the Hanford Site include the decontamination and 

decommissioning of facilities in addition to the eight surplus reactors and groundwater remediation. The 

current cleanup scenario for the Hanford Site calls for all geographical areas at the Hanford Site to be 

remediated for unrestricted land use, except for the Central Plateau (200 Areas) that would be used for 

waste management activities. Environmental contamination is present in most areas of the Hanford Site 

and major efforts will be required to achieve the current cleanup scenario. Although the level of additional 

impacts from future environmental restoratiq~ ~ctivities will be dependent on the specific remediation 

measures selected, cumulative impacts are not expected to e.:ic_ce~d env__ironmental and public health 

standards. 
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11.5 Idaho National Engineering Laboratory 

DOE considered the management of LLMW, LLW, TRUW, HLW, and HW at the Idaho National 

Engineering Laboratory (INEL). The most adverse impacts at INEL and in the INEL region would occur 

as a result of some regionalized and centralized alternatives where treatment and disposal facilities would 

be constructed for INEL to manage its own waste, in addition to accepting offsite LLMW and LL W for 

treatment and disposal, and offsite TRUW for treatment. The least adverse impacts generally would result 

from decentralized and other regionalized alternatives where INEL would primarily be responsible for its 

own waste or would prepare, package and ship its waste for offsite treatment and disposal. Table 11-10 

lists the minimum and maximum impacts of the alternatives considered for INEL. 

INEL would continue in the future to conduct programs that include building, testing, and operating 

various types of nuclear facilities, and focusing on environmental restoration, waste management, and 

technology development. The existing environmental conditions at INEL resulting from these ongoing 

activities are described in Chapter 4. While there are no other nuclear facilities in the vicinity of INEL, 

a commercial facility in Pocatello, Idaho releases naturally occurring radionuclides from phosphate 

processing. 

Several additional actions are planned at INEL. These actions include continued management of spent 

nuclear fuel (DOE, 1995d); tritium supply and recycling (DOE, 1995a); and other site projects that include 

those for processing and treatment of HL W, environmental restoration, and infrastructure improvements 

(DOE, 1995d). Table 11-11 identifies the range of cumulative impacts resulting from these other actions, 

the PEIS alternatives, and existing activities. In considering the potential cumulative impacts of the 

combined alternatives at INEL, the impacts of other site projects as documented in the Programmatic Spent 

Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental Restoration and 

Waste Management Programs Final Environmental Impact Statement (DOE, 1995d) do not include the 

potential impacts of projects for waste management that are covered by this PEIS. Table 11-11 includes 

those impacts associated with INEL managing non-aluminum clad spent nuclear fuel as recently decided 

by DOE based on evaluations in DOE, 1995d, and the impacts associated with INEL as a candidate site 

for tritium production and recycling as considered in the tritium supply and recycling programmatic 

environmental impact statement (DOE, 1995a). 
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Table 11-10. Idaho National Engineering Laboratory Range of Combined Waste Management Alternative Impactt' 

Waste Type 

Low-Level Mixed 
Low-Levelb 

Transuranic 
High-Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low-Levelb 

Transuranic 
High-Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low-Levelb 

Transuranic 
High-Levelb 
Hazardousb 

Total 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. 

C 
D,Rl,3, 
C5 
D 

Alt. 

C 
D,Rl,3, 
C5 
D 

. Min . j Alt. . Max. Alt. l Min. . Alt. . Max. Alt. . Min. . Alt. j Max. 

l 9.9E-03 l R4 l I .3E+OO C l 4.9E-06 l R4 l 6.7E-04 C l 4.9E-09 1 R4 • 4.7E-07 
l 1.6E-03 l R5 l 8.2E-01 D,Rl,3, l 8.0E-07 l R5 l 4. IE-04 l -- l --

i 2.3E-03 i R3 i s .2E+o1 gs i 1.rn-06 i R3 i 4. rn-02 R2,3 I l.7E-09 I c 

1-- 1-- 1-- 1-- I == I == 0 I O.OE+OO I R2 
6.6E-09 

9.7E-04 

1 1.4E-02 1 l 8.4E+0l 1 6.SE-06 l l 4.2E-02 l 6.6E-09 1 9.7E-04 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. ! Max. 
1

1.2E-06 I R4 1 l.7E-04 C l 6. lE-10 l R4 l 8.4E-08 C l 6.7E-13 l R2 l 2.6E-07 
2.0E-07 jR5 j 1.0E-04 gtl,3, j9.9E-ll jR5 j5.1E-08 1- 1-- 1-
2.BE-07 j R3 j l.OE-02 D j l.4E-10 j R3 j 5. lE-06 R2 j 2.3E-13 j C j 9.lE-13 

1-- 1-- 1-- 1-- I== D I O.OE+OO I R2 j 1.3E-07 

1.7E-06 i i l.0E-02 i 8.SE-10 ! i 5.2E-06 \ 9.0E-13 i ! 3.9E-07 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. 

C 
D,Rl,3, 
C5 
D 

Min. Alt. Max . Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

l 6.9E-04 I R4 19. 7E-02 C l 3.5E-07 l R4 l 4.BE-05 C l 6.4E-09 l R4 l 6. lE-07 
j 4.BE-04 ! R5 j 2.3E-Ol gt1 ,3, ! 2.4E-07 j R5 j l .2E-04 

1
--

1
-- ! --

j 6.BE-04 l R3 j 2.5E+Ol D j 3.4E-07 l R3 j l.2E-02 R2 l 2.2E-09 1 C j 8.7E-09 

1-- 1-- 1-- 1-- 1-- 1-- D I O.OE+OO I R2 I l.3E-03 

i l.9E-03 i i 2.SE+Ol ) 9.3E-07 i i 1.2E-02 ! 8.6E-08 ! ! 1.3E-03 

Key: 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 l.OE-05 = 0 .00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste . 
b Low-level waste does not contain hazardous chemicals and therefore does not 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. 

LJ-.-J 
·~ 

CD 
~,.J 

• 
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0'I Table 11-10. Idaho National Engineering La,boratory Range of Combined Waste Management Alternative lmpacts"-Connnued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt./Pollutants 

All/None 
All/None 
All/None 
All/None 
All/None 

Alt./PolJutants Alt. . Min. . Alt. j Max. Alt. . Min. . Alt. . Max. 

Low-Level Mixed 
Low Level 
Transuranic 
High Level 
Hazardous 

l All/None C l 12.2 l D,Rl l 55.6 C l 21 517 l D,RI i 
l All/None N l 7.5 l R5 l 26.5 N l 4 '.458 l R5 l 
: All/None Rl : 27.8 : R2-C : 28.2 C : 56 308: R3 : 
l All/None D-C l 8.0 l D-C l 8.0 D-C l 1 '.900 l D-C l 
1 All/None D 1 0.0 1 R2 1 2.5 D 1 0 1 R2 l 
: : : : : : : 

110,206 
63 ,961 
77,743 

1,900 
1,823 

Total AII/Noneb j PM,. j 55.5 j j 120.8 j 84,183 j j 255,633 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

__ w_as_te_Typ_e_--t, ....... ~~~ ..... ........... ~!~.: ...... : ....... ~!.~: .............. ~~~: ............. ~~~: .............. ~!.~: .............. ~!.~: ....... : ...... ~~~: ...... ....... ~~~ ................ ~!.~: .............. ~!.~: ...... .L ... Max .... . 
Low-Level Mixed C [ 1,258 i R4 i 13 ,239 C i 0.32 i D,Rl [ 5.25 C j 0.72 j R4 i 2.04 
Low Level N j 4,458 j R5 j 28,247 R6-C2,5 j 1.26 j R5 \ 7.30 R6-C2,5 j 0.60 j R5 j 2.99 
Transuranic D 1 9,723 l R3 l 16,872 D l 1.96 l R2-C l 2.78 C l 0.85 l R3 l 2.13 

:~r~~:1 g-c 1 l,~ 1 tc l I:~ g-c 1 8·861 tc 1 o.01 g -R2 1 8·861 ~ 1 0.06 

I 17,3391 I 61,266 I 3:61 I I 1:::: I 2:22 I I :::: Total 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. --------11 ................ .... : ................... ................... .. .. . : ............. ........ .................... : ....... .............. : ........................................ . 
Low-Level Mixed C i 0.o7 \ R4 i 0.75 C ; 836 i R4 i 2,377 
Low Level R6-C2,5 1 0.26 1 R5 l 3.20 R6-C2 ,5 1 693 l R5 l 3,484 
Transuranic C 1 0.37 \ R3 i 0.91 C 1 990 l R3 l 2,485 
High Level D-C j 0.04 j D-C 1 0.04 D-R2 1 984 \ C 1 1,000 
Hazardous D l 0.00 l R2 l 0.02 D l 4 l R2 l 137 

Total l o. 14 i l 4.92 l 3,501 l l 9,483 

Key: Alt.= Alternative; C = Centralized Alternative; D = Decentralized Alternative; Max.= Maximum; Min.= Minimum; N = No Action Alternative; PM10 =particulate 
matter of less than 10 microns in diameter; R=Regionalized Alternative; Scientific notation such as l.0E-05 = 0.00001. · 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously . 
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Table 11-11. Idaho National Engi,neering Laboratory Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions- Minimumb Maximumb 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem< 3.0E-02 l.4E-03 8.4E+OO 7.4E+0l 5.8E-0l 8.2E+0l 
Number of radiation fatalities from annual l .5E-05 6.8E-07 4.2E-03 3.7E-02 2.9E-04 4.lE-02 

dose< 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem< 2 .9E-04 1.7E-04 l.0E+OO 6. IE-01 J.3E-Ol l.6E+OO 
Radiation cancer fatality risk from annual I.SE-IO 8.5E-l l 5.2E-07 3.0E-07 6.5E-08 8.2E-07 

dose< 

Air Quality Exceedances None None PM 10 PM10, TSP None PM10, TSP 

Resources 
Suitable acreage available (used) 102,400 (56) (121) (1,096) IOl ,815 IOl , 183 
Percent of current water capacity 17 <l <l 35 <19 <53 
Percent of current wastewater generation 25 >2 6 167 28 198 
Percent of current power demand -- <5 <7 1,316 < 89 < 1,323 

Site Employmentd ll,813 461 4,925 4,384 12,823 21 ,122 

Key: PM10 = particulate matter of less than IO microns in diameter; TSP = Total suspended particulates; Scientific notation such as 8.SE-03 = 0.0085; 
< = less than; > = greater than . 
• Other action impacts include the maximum impacts of additional projects and interim spent nuclear fuel management (DOE, 1995d) and the most 
adverse impacts of tritium supply and recycling (DOE, 1995a) on which DOE has not yet made a decision. Other action impact data includes impacts 
associated with HLW processing, environmental restoration, and site infrastructure improvements as contained in DOE, 1995d, but does not include 
impact data on future WM activities which are included in the PEIS. 
b Minimum cumulative impacts include existing , and minimum WM impacts and maximum interim spent nuclear fuel and other near-term projects 
impacts. Maximum cumulative impacts include existing and maximum WM impacts and the impacts of all other actions . 
c Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on SE-04 fatalities per person-rem . 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 



Chapter 11 Cumulative Impacts 

As identified in Table 11-10, the maximum annual cumulative radioactive releases from the combined 

alternatives would result in a large increase in the risk to the offsite population. The maximum cumulative 

increase in radioactive releases would primarily result from the treatment of TRUW and releases associated 

with tritium production and recycling. However, maximum cumulative radioactive releases, including 

releases from the phosphate processing plant in Pocatello, Idaho, would still be below the EPA standard of 

an annual exposure of 10 millirems per year to the maximally exposed individual. 

INEL is in an attainment region where criteria air pollutants do not exceed standards. The emissions 

resulting from the combined alternatives would not result in air quality standard exceedances, except for 

particulates. Maximum cumulative air emissions would be expected to be exceeded for particulates and for 

total suspended particulates. Mitigation measures to reduce these emissions would be necessary. 

The combined alternatives would affect between 56 to 121 acres of land at INEL, while other actions could 

affect another 1,096 acres. Although the combined alternatives and other actions would only cumulatively 

affect a maximum of about 2 % of the available and suitable acreage at INEL, the amount of land affected 

would require detailed characterization studies and evaluations to ensure protection of wildlife habitats and 

cultural artifacts. 

Although the demand for water, wastewater, and power would not be greatly affected by the combined 

alternatives, water, wastewater, and power capacities at the INEL would require major improvements 

(expansions or upgrades) as a result of demands of other actions and the construction and operation of 

tritium production and recycling, should these facilities be located at INEL. The combined alternatives 

would add between 461 to 4,925 new jobs at INEL, while other actions could also increase the number of 

jobs at INEL by 4,384. Cumulatively, the number of jobs at INEL could increase by up to 79 % over current 

employment, which would impact existing offsite community infrastructures and institutions. Mitigation 

measures would be necessary to reduce these impacts. 

The cumulative impacts analysis includes a number of environmental remediation and decontamination 

projects that have been evaluated in DOE, 1995d, including remediation of groundwater, Pit 9 retrieval, 

and decontamination and decommissioning of facilities at the Chemical Processing Plant and reactor areas. 

Additional environmental restoration activities at INEL could be undertaken in the future that would result 

in additional impacts beyond those identified. The impacts from additional future environmental restoration 
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activities are not expected, however, to result in cumulative impacts that would exceed environmental and 

public health standards. 

11.6 Lawrence Livermore National Laboratory 

DOE considered the management of LLMW, LLW, and TRUW at the Lawrence Livermore National 

Laboratory (LLNL). The most adverse impacts at LLNL, and in the LLNL region, would occur as a result 

of the regionalized alternatives where treatment and disposal facilities would be constructed for LLNL to 

manage its own waste in addition to accepting LLMW and LLW from offsite for treatment, and LLW and 

LLMW for disposal. The least adverse impacts generally would result from those alternatives where LLNL 

would either only manage its own waste or prepare, package, and ship its waste for offsite treatment and 

disposal. Table 11-12 lists the minimum and maximum impacts of the alternatives for LLNL. 

LLNL would continue in the future to conduct defense and related programs that include laser research, 

biomedical and environmental research, and environmental restoration and waste managemeot activities. 

The existing environmental conditions at LLNL resulting from these ongoing activities are described in 

Chapter 4 . Additional actions, planned or underway, at LLNL include projects that have been evaluated 

in a previous sitewide EIS (DOE, 1992b). Table 11-13 identifies the range of cumulative impacts resulting 

from the alternatives, the additional projects included in the sitewide EIS , and existing activities. 

As identified in Table 11-13, the annual radioactive releases that would result from the combined 

alternatives would increase the current risk to the off site population. However, the maximum cumulative 

radioactive release would not exceed the EPA standard of an annual exposure of 10 millirems per year to 

the maximally exposed individual. LLNL is in a nonattainment region where standards are exceeded for 

carbon monoxide and ozone. Although the emissions from the combined alternatives would not exceed air 

quality standards, even for those pollutants in nonattainment, mitigation measures for particulates, carbon 

monoxide, and ozone producing pollutants would be necessary. 

The combined alternatives would affect a maximum of about 26 acres of land at LLNL, or a maximum of 

about 3 % of the available and suitable acreage at LLNL. Onsite infrastructure demands for water, 

wastewater treatment, and power would increase by a maximum of approximately 4 % as a result of the 

combined alternatives. The combined alternatives and other actions would add up to 2,842 new jobs at 
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0 Table 11-12. Lawrence Livennore National Laboratory Range of Combined Waste Management Alternative Impacts' 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardoush 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardoush 

Total 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. j Min. j Alt . . Max. Alt. . Min. . Alt. . Max. Alt. . Min. . Alt. j Max. 

R2-C l 8.8E-04 l D,Rl l 3.1E+02 R2-C l 4.4E-07 ! Rl L.l .6E-0l R2-C l 4.SE-07 l Rl l 8.4E-06 
N l 7.lE-04 l R2 l 7.7E+02 N l 3.SE-07 l R2 l 3.9E-0l l -- l -- l -

D I ~-- 9E-03 I ~1-C I ?_.3E-03 D I ~:.SE-06 I ~1 -C I ~: 6E-06 D I !_.3E-07 I ~1-C I ;2E-07 

I s.sE-03 I I 1.1E+03 I 4.JE-06 I I s.sE-01 I s.sE-01 I I s.6E-06 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Alt. . Min. . Alt. . Max. Alt. . Min. . Alt. . Max. Alt. . Min. . Alt. j Max. 
··iu-~E·······-ri4E~-os···--rii···············=·s:ie~·o3··· .. ··iu-~c········r1::iE~-ii···riii··············-ri6E~o6····· R2-c 1 1.oE-11 i Rl l 1.9E-10 
N l 1.2E-08 l R2 l.3E-02 N l 6.0E-12 l R2 l 6.3E-06 -- l -- l --
~ i !_.lE-07 i ~1-C !_.2E-07 ~ i ~: 7E-ll i ~1-C i ~:9E-ll ~ i ~:8E-12 i ~1-C i ~:8E-12 

-- i ~-.4E-07 1-- ~-.SE-02 -- i ;.OE-11 1-- I ~-.9E-06 -- I ~-.3E-11 1-- I ~-.9E-10 

Alt. 

R2-C 
N 
D 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. l Max. 

l 4.lE-05 l Rl l 4.3E+OO R2-C l 2.0E-08 l RI l 2.2E-03 R2-C l l.lE-07 l Rl j 2.0E-06 
l 3.2E-05 l R2 l l.lE+0I N l 1.6E-08 l R2 l 5.3E-03 l -- l -- l -
; 3.4E-04 ; Rl-C ; 3.6E-04 D ; l.7E-07 \ Rl-C ; l.8E-07 D ; 3.0E-08 ) Rl-C ) 5.2E-08 

! :: ! -- ! :: ! :: ! -- ! -- ! -- ! :: ! = 
I 4.tE-04 I I 1.sE+o1 I 2.tE-01 I I 1.SE-03 I t.4E-07 I l 2.tE-06 

Key: Alt.=Altemative; 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. The Lawrence Livermore National Laboratory does not 
have high-level waste and no new hazardous waste facilities are considered under the hazardous waste alternatives. 
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Table 11-12. La,wrence Livermore National Laboratory Range of Combined Waste Management Alternative Impacts"-Conti,nued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt_/Pollutants Alt./Pollutants Alt_ Min. Alt_ Max_ Alt. Min. Alt. Max. 

Low-Level Mixed 
Low Level 
Transuranic 

--Aiim~~~-.. --·-·-·-·---··-----·-rAii1N~~~--------- -- -----· ---- -- -- R2-c I 1 _ 1 I RI I 13 _9 ·ii£c·-··-·-·-i-········ifr1-tii·····-····-·-·t····19:-i°oi 
All/None j All/None N j 1.0 \ R2 j 10_0 N j 1,224 j R2 j 19,972 

High Levelb 
Hazardoush 

~II/Nono I ~II/Nono ~ -C i :~ 6 I ~~ I :'. 6 ~-C I 2,45~ I ~-C i 2,45~ 

Total AII/Nonec i All/None i 3.7 i i 25.5 i 4,956 i i 41,530 

Resources-Continued 

Gallons of Wastewater Per Day Megawatts of Power 

Waste Type Alt. Min_ Alt. Max _ Alt. Min_ Alt. Max. 
1---------f1 ....... . •..... . . . . . . : .... ... . . . ...... ..... : . .... .... .... . ....... i .. . .. . •••• •.••.•...•.... •. ..•.••. .•...•. . : . . . .. .•..•.•........ . : . •. . . .•••••.• •..•.... : ...... ......... . .... . 

Low-Level Mixed R2-C j 652) RI j 7,769 R2-C j 0_71 j RI j 1.32 
Low Level N i 683 i R2 i 4,025 N i 0_12 i R2 i }_05 

i~:~s~:~~ Rl-C I 80~ I~ I 1,345 D-C I 0_21 I ~ -C I 0_21 

Haz:~:::sb I 2,1~ , -- I 13,139 I 1.04 1-- I 2.58 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Waste Type Alt _ Min. Alt. Max_ Alt. Min_ Alt. Max_ 
1---------11 ........ ........... . ; ... . . . ....... ... . . .. : ... ..... . ....... . . ... : . .... .......... . ... . . ································································i··················· 

Low-Level Mixed 
Low Level 
Transuranic 
High LeveJh 
Hazardousb 

Total 

R2-C o_oo 1 Rl 1 0_02 R2-C . 77 1 RI 1 846 
N o_oo i R2 i 0 _02 R3-C5 214 i R2 i 593 

~l -~-00 I ~-C I -~-01 ~1 18_~ I ~-C ! 29_~ 

-- -~.00 , -- I -~.05 -- 4;~ 1-- 173-~ 

Socioeconomic Impacts 

Percent Change in Regional Employment 

Alt. Min. Alt. Max. . - . 
••• • • •••• •• • • • • • •• • •• • ••••••••uo oooou ,,,l,,,, , ,,o , ,uo • • • •• •• •• • • • n Oo• oo ,00000000 

R2-C j 0.01 j RI j 0.08 
N i 0.01 1 R2 i 0_04 
Rt I 0_231 ~ -C I 0.36 

I 0.251-- I 0.48 

Key: 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 = _000()1. 
a Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste_ 
b The Lawrence Livermore National Laboratory does not have high-level waste and no new hazardous waste facilities are considered under the hazardous waste alternatives. 
c Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously. 
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Table 11-13. La.wrence Livermore National Laboratory Range of Cumulative Impacts 

Combined Waste 
Manaaement Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions8 Minimum• Maximum• 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem0 1.7E+OO 8.5E-04 l.1E+02 -- l.7E+OO l.1E+02 
Number of radiation fatalities from annual 8.5E-04 4 .3E-07 5.5E--02 -- 8.5E-04 5.6E--02 

dose0 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem0 6.9E-02 l .4E--05 1.8E+OO -- 6.9E--02 1.9E+OO 
Radiation cancer fatality risk from annual 3.5E-08 7.0E-12 8.9E--07 - 3.5E--08 9.3E--07 

dose0 

Air Quality Exceedancesd CO, Ozone None None None None None 

Resources 
Suitable acreage available (used) 7,849 (4) (26) (92) 7,753 7,731 
Percent of current water capacity 28 <1 2 5 <34 35 
Percent of current wastewater capacity 24 <1 <1 3 <28 <28 
Percent of current power demand -- 2 4 <2 <4 <6 

Site Employment• 8,713 105 777 2,065 10,883 11,555 

Key: CO = Carbon monoxide; Scientific notation such as 8.5E-03 = 0 .0085; < = less than. 
• Other actions include additional site projects as documented in DOE, 1992b. Additional projects would not increase human health risks as a result of 
radioactive releases. 
b Minimum and maximum cumulative impacts include other projects as documented in 1992b, and for which DOE has made a prior decision. 
c Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
d Existing air quality exceedances are for the region in which the site is located and are not exceedances of existing site emission requirements. 
• Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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LLNL, or a maximum increase of approximately 32 % over existing employment, pote~tially offsetting 

approximately 2,220 jobs that will be lost within the region as a result of closures and realignments of 

military bases (DBCRC, 1995). Toe maximum cumulative increase in employment is not expected to affect 

offsite community infrastructures or institutions. 

Future environmental restoration activities at LLNL could result in additional impacts beyond those 

identified. Toe additional impacts from future environmental restoration activities are not expected to result 

in cumulative impacts that would exceed environmental and public health standards. 

11. 7 Los Alamos National Laboratory 

DOE considered the management of LLMW, LLW, TRUW, and HW at the Los Alamos National 

Laboratory (LANL). Toe most adverse impacts at LANL, and in the LANL region, would occur as a result 

of the regionalized and centralized alternatives where treatment and disposal facilities would be constructed 

for LANL to manage its own waste in addition to accepting offsite LLMW, LLW, and TRUW for 

treatment and LLMW and LL W for disposal. The least adverse impacts generally would result from the 

decentralized and centralized alternatives where LANL would either only manage its own waste or would 

prepare, package and ship its waste for offsite treatment and disposal. Table 11-14 lists the minimum and 

maximum impacts of the alternatives for LANL. 

LANL would continue in the future to conduct programs in nuclear weapons research and development 

and related projects. Toe existing environmental conditions at LANL resulting from these ongoing activities 

are described in Chapter 4 . Additional actions, planned or underway, at LANL include the transfer of 

certain Nuclear Weapons Complex nonnuclear functions to LANL (DOE, 1993); other projects that are 

being assessed as part of a LANL sitewide EIS (DOE, 1994c); and environmental restoration activities. 

Table 11-15 identifies the range of cumulative impacts resulting from the combined alternatives, the 

previous decision to transfer of nonnuclear functions, and existing activities. Other projects being 

considered for LANL as part of the sitewide EIS are not yet available. 

As identified in Table 11-15, the annual radioactive releases that would result from the combined 

alternatives would increase the current risk to the offsite population. Toe maximum cumulative radioactive 
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Table 11-14. Los Alamos National Laboratory Range of Combined Waste Management Alternative Impacts° 

Waste Type 

Low-Level Mixed 
Low Levelb 

Transuranic Waste 
High Levelb 
Hazardousb 

Total 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer lnctdences 

Alt. j Min. . Alt. . Max. Alt. . Min. . Alt. . Max. Alt. . Min. . Alt. . Max. 

R4,C 
N 

D 

! 7.6E-02 l R2,3 ! l.7E+OO R4,C ! 3.8E-05 l R2,3 ! 8.6E-04 D , l.6E-08 l R2 ! 6.9E-06 
j 3.9E-0l j R2,4,C3, j 1.6E+0l N j 1.9E-04 j R2,4,C3, j 7.8E-03 -- --
: : 4 : : : 4 : 
1 l.lE-01 1 R2 1 l.3E+03 D 1 s .4E-os l R2 j 6.4E-0I D 6.SE-10 j R3,c l t.9E-09 

I == I == I == == I == I == I == N,R2 O.OE+OO I Rl , 1.9E-02 

l 5.SE-01 l l t.3E+03 l 2.8&-04 l l 6.SE--01 l.7E-08 i i l.9E-02 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

__ w_as_t_e_Typ __ e_-fl ....... ~~~: .............. ~!.~.: .............. ~~.~: .............. ~~~: ............. ~~~: .............. ~!.~: .............. ~~~: .............. ~~~: ...... ...... Alt .......•...... Min .......•....... Alt.·······L.··Max .... . 
Low-Level Mixed R4,C l 8.0E-06 l R2,3 ) 1.8E-04 R4,C ) 4.0E-09 l R2,3 l 9. lE-08 C l 2.0E-12 l R2 ) 8.SE-10 
Low Levelb N j 4.lE-05 j r,4,C3, j l.6E-03 N 12.0E-08 j f ,4,C3, j 8.2E-07 i -- i- i --

D 11.rn-os l R2 lUE-01 o l s .7E-09 lR2 l6.7E-os D ls.3E-t4 lR3,c l2.JE-t3 Transuranic Waste 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 

Transuranic Waste 
High Levelb 
Hazardousb 

Total 

Alt. 

R4,C 
N 

D 

! -- ! -- ! -- l == l == l == N,R2 ! 0-.0E+OO l Rl l iJE-06 

l 6.0E-05 l ! l.JE-01 ! 3.0E-08 ! ! 6.SE-05 ! 2.lE-12 ! i 2.JE-06 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. l Max. 

• 1.5E-03 j R2,3 l 3.SE-02 R4 ,C l 7.SE-07 j R2,3 j l.7E-05 C j 8.lE-09 j R2 j 3.4E-06 

2.6E-02 l r,4.C3 . l '-4E+OO N l l.3E-05 l r,4,C3, l 7.0E-04 l-- 1- i--
9.8E-03 , ~ I !:2E+o2 D I 4.9E-06 j R2 I ~_.sE-02 D I 3.4E-to I ~.c j ~:4E-10 

: -- : -- : -- : -- : -- N,R2 : 0.0E+OO ; Rt : 9.SE-03 

[ 3.7E-02 i l 1.2E+02 i l.9E-05 i i 5.9E-02 i 8.4E-09 I l 9.SE-03 

Key: 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 l .0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. The Los Alamos National Laboratory does not have high
level waste . Hazardous waste does not contain radioactive materials and therefore does not cause radiation doses or fatalities. 
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Table 11-14. Los Alamos National Laboratory Range of Combined Waste Management Alternative Impacts"-Continued 

Waste Type 

Low-Level Mixed 
Low Level 
Transuranic 
High Levelb 
Hazardous 

Total 

Waste Type 

Low-Level Mixed 
Low Level 
Transuranic 
High LeveJb 
Hazardous 

Total 

Waste Type 

Low-Level Mixed 
Low Level 
Transuranic 
High LeveJ(b> 
Hazardous 

Total 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Alt./Pollutants 

All/None 
All/None 
All/None 

Alt./Pollutants Alt . Min. Alt. Max. Alt. Min. Alt. Max. 

j All/None R4,C j 4.8 1 D,Rl j 13.4 R4,C 1 2,1491 D 1 21,639 
j All/None R5-C2 ,5 j 3.3 j R4 j 18.5 R5-C2,5 j 5,714 j R4 j 35,601 

1 
~/Radiation !3,C 

1 
-~-2 

1 
~ 1 1~.4 !3,C 1 28,4~ j !1 1 34,96_~ 

All/None j RI/Vinyl Chloride N,R2 j 0.0 j RI j 1.2 N,R2 j 0 j Rl l 1,777 

Nonec i Radiation and Vinyl i 9.3 i i 48.5 i 36,263 i i 93,983 
i Chloride i i i l l l 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Alt. Min. Alt . Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

R4,C 
R5-C2,5 
R3,C 

I 597 1 R2 1 5,078 R4,C 1 0 .61 1 R2 1 1.34 R4,C 1 0.ot ; R2 j 
; 1,739; R4 ; 15,828 R5-C2 ; 0.17 ; R4 i 3.89 R6-C2,5 j 0.30 R4 j 
j 2,019 j R2 j 6,974 D j 1.04 j R3,C j 1.94 R3,C j 0.52 R2 j 

N,R2 I O I RI I 907 N,R2 I 0.00 ! RI ! 0.26 N,R2 ! 0.00 Rl ! 
I 4,3ss I I 28, 181 I 1.82 I I 1 .43 I o.83 I 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. Min. Alt . Max. Alt . Min. Alt. .. E .............. t ......... o:os .. (iu .............. ( ........ o:4s.. c I 109 I R2 I 
R6-C2,5 i 0.14 l R4 l 1.42 R6-C2,5 l 287 l R4 l 
R3,C l 0 24 l R2 l 0.49 R3 ,C i 501 l R2 l 

N,R2 I o:oo I RI I -0.30 R2 I O I RI I 
! o.43 ! ! 2.69 1 897 ! ! 

Max . 

869 
2,270 
1,030 

66 

4,235 

0.05 
2.36 
1.07 

0.07 

3.55 

Key: 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 l .0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 

The Los Alamos National Laboratory does not have high-level waste . 
c Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously . 

'° !'...n 
LN 
LN 
CD 
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Table 11-15. Los Alamos National Laboratory Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimumb Maximumb 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem< l.4E+OO 5.8E-02 l.3E+02 -- > l.5E+OO > l.3E+02 
Number of radiation fatalities from annual 7.0E-04 2.8E-05 6.5E-02 -- >7.3E-04 >6.6E-02 

dose< 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem< 7.9E+OO 6.0E-03 l.3E+0l < l .0E-01 <8.0E+OO <2.IE+0l 
Radiation cancer fatality risk from annual 4.0E-06 3.0E-09 6.8E-06 <5.0E-08 <4.IE-06 < l.IE-05 

dose< 

Air Quality Exceedances None None Radiation, None None Radiation, 
Vinyl Chloride Vinyl Chloride 

Resources 
Suitable acreage available (used) 16,187 (9) (49) <l 16,177 16,137 
Percent of current water capacity 41 <l <l <l <43 <43 
Percent of current wastewater capacity -- <l 3 <l <2 <4 
Percent of current power demand 57 2 6 <l <60 <64 

Site Employmentd 6,199 254 1,741 125 6,578 8,065 

Key: Scientific notation such as 8.5E-03 = 0.0085; < = less than; > = greater than. 
• Other actions include the transfer of nonnuclear manufacturing capabilities as previously evaluated in DOE, 1993. Calculated offsite population human 
health risks not available. 
b Minimum and maximum cumulative impacts include the impacts from nonnuclear consolidation. 
c Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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releases would exceed the EPA standard of an annual exposure of 10 millirems per year to the maximally 

exposed individual, almost entirely as a result of the treatment of TRUW. 

LANL is in an attainment region wher~ criteria air pollutants do not exceed standards. While minimum 

cumulative emissions would not exceed air quality standards, maximum cumulative emissions would result 

in vinyl chloride emissions above regulation limits as a result of the treatment of hazardous waste under 

HW Regionalized Alternative 2. 

The combined alternatives would affect a maximum of 49 acres of land at LANL, or less than 1 % of the 

available and suitable acreage at LANL. Onsite infrastructure demands for water, wastewater treatment, 

and power would not measurably increase as a result of the combined alternatives . The combined 

alternatives would add between 254 to 1,741 new jobs at LANL, or a maximum increase of approximately 

28 % over existing employment. The maximum increase in employment could affect offsite community 

infrastructures or institutions. 

Future environmental restoration activities at LANL could result in additional impacts beyond those 

identified. The additional impacts from future environmental restoration activities are not expected to result 

in cumulative impacts that would exceed environmental and public health standards. 

11.8 Nevada Test Site 

DOE considered the management of LLMW, LLW, and TRUW at the Nevada Test Site (NTS). The most 

adverse impacts at NTS and in the NTS region would occur as a result of the regionalized and centralized 

alternatives where LLW would be disposed at NTS, and TRUW would be prepared for shipment to offsite 

treatment or disposal. The least adverse impacts generally would result from alternatives where NTS would 

no longer receive offsite LLW for disposal. Table 11-16 lists the minimum and maximum impacts of the 

alternatives considered for NTS. 

NTS has been the primarily location for testing nuclear explosive devices, although current U.S . policy 

prohibits underground testing of nuclear weapons. NTS is a LLW disposal site. The existing environmental 

conditions at NTS resulting from these ongoing activities are described in Chapter 4. DOE is currently 

considering NTS as a candidate site for tritium production and recycling (DOE, 1995a); other actions that 
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Waste Type 

Low-Level Mixed 
Low LeveJb 
Transuranic 
High Levelb 
Hazardousb 

Total 

Table 11-16. Nevada Test Site Range of Combined Waste Management Alternative Impacts" 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. . Min. l Alt. l Max. Alt. . Min. . Alt. . Max. Alt. . Min. . Alt. l Max. 

D-C 
N-C5 
D 

l 1.5E-ll l D-C l 1.5E- ll D-C l 7.0E-15 l D-C l 7.5E-15 R2,4,C l 0.0E+OO ! R3 ! 7. lE-08 
l 0.0E+OO l N-C5 l 0.0E+OO N-C5 l 0.0E+OO l N-C5 l 0.0E+OO l -- l -- l -I ~3E-07 I ~1 -C I ?E-07 D I ~IE-10 I ~1-C I ~5E-IO D I ~:.SE-13 I ~1-C I ~IE-12 

j 2.JE-07 i i 3.0E-07 j l.lE-10 j i l.SE-10 j 3.SE-13 i i 7.lE-08 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

.,___w_as_te_Ty_p_e_-t, ....... ~~!: ....... ; ...... ~!~.: ...... ; ....... ~!.~: .... ... ; ...... ~~~:...... ·······~~! ................ ~!~: ...... ; ....... ~!~: ....... ; ...... ~~~: ...... ....... ~~!: ....... ; ...... ~!.~.: ...... ; ....... ~!~: ....... L. .. ~~: .... . 
Low-Level Mixed D-C j 0.0E+OO j D-C j 0.0E+OO D-C j 0.0E+OO j D-C j 0.0E+OO Rl-C i 0.0E+OO j D i 4.SE-13 
Low LeveJb N-C5 l 0.0E+OO l N-C5 l 0.0E + OO N-C5 l 0.0E+OO l N-C5 l 0.0E+OO l -- l -- l --

i;;s~v~~ _ D i ~:9E-l l i !1-C i ?_. SE-11 D i ~: OE-14 i !1-C i ~_.9E-14 D-C i ~:OE+OO i ~-C i ~OE+OO 

Hazardousb I -- I -- I I -- I -- I -- ! -- ~ -- l --

Total l 5.9E-ll l l 1.SE-ll l 3.0E-14 l l 3.9E-14 l 0.0E+OO l l 4.SE-13 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Waste Type Alt. . Min . . Alt. . Max. Alt. . Min. . Alt. . Max. Alt. . Min. . Alt. l Max. 
t---------ll•••••• .. ••••••••••••••••• .. •••• • •• • ••• •••• ••••••• • •••• ••••• ••• ••••• •• •• ••n••n••• • •• • ••••• •••••• • ••• ••• •• • •• ••••••••• • ••• ••• •••••• •• •••••••••••• •• •••looou ouoooou o••••• • • ••••• • u••••• •• ••••• • • • ••••n•••••• • •••••·•••• ouooooooooooooooloooo ooo ouoon ooo • 

Low-Level Mixed D-C i 3.SE-11 i D-C i 3.SE-11 D-C i I.9E-14 i D-C i l.9E-14 R2,4,C i 9.2E-14 i R3 i 9.5E-07 
Low Levelb N-C5 l 0.0E+OO l N-C5 l 0.0E+OO N-C5 l 0.0E+OO l N-C5 l 0.0E+OO l -- l -- l --
i;:~s~~~I~ D 1 ~:4E-07 1 !1-C 1 ~:4E-07 D 1 ~_.2E-10 1 !1-C 1 ~_.2E-10 D 1 ~_. lE-12 j !1-C j !_.5E-ll 

Hazardoush : : : : : : : : : 

Total I 6.4E-07 I I ~-.4E-07 I 3.2E-10 I I ~~2E-10 I S.2E-12 ,-- I ~-.SE-07 

Key: Alt.=Altemative; 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. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. The Nevada Test Site does not have high-level waste, 
and no new hazardous waste facilities were considered under the hazardous waste alternatives. 
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Table 11-16. Nevada Test Site Range of Combined Waste Management Alternative lmpacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt./Pollutants 

All/None 
All/None 

. Alt./Pollutants Alt. . Min. . Alt. . Max. Alt. j Min. . Alt. ! Max. 

Low-Level Mixed 
Low Level 

1 All/None R2,4 ,C l 0.0 l Rl ,3 I 8.3 R2,4,C l 0 l R3 l 16,344 ! R7,C2,4/CO gl~{ ! 0.0 ! g2 ! 38.3 gl~{ ! 0 ! C2 ! 88,386 

Transuranic 
High Levelb 
Hazardousb 

All/None j All/None Rl-C j 0.0 j -- j 1.2 Rl-C j 38 j D j 1,465 

Total All/None' i :~o i o.o 1 ·· i 47 ~ i j = i , ...... 
Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

t-_w_as_te_Ty_p_e_-t, ....... ~~~: ... ....•...... ~!.~.: .............. ~!.~: .............. ~~~:...... . ...... ~~~: .............. ~!.~: .............. Alt.······ ·• ······~~~:...... . ...... ~~~: .......•...... Min ....... : ....... ~~: .... __j .... Max .... . 
Low-Level Mixed R2 ,4,C l 0 l R3 l 7,603 R2,4,C l 0.00 l R3 l 1.95 R2,4,C l 0.00 l R3 0.19 
Low Level D-R2,6, 

1 
0 

1 
C2 

1 
35,891 D-R2,6, 

1 
0.00 l C2 l 8.93 D-R2,6, l 0.00 l C2 0.73 

Cl,3,5 Cl,3,5 Cl,3,5 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

Rl -C I 381 D 1 609 Rl -C I 0.02 1 D j 0.12 Rl -C j 0.00 1 D 

i 3: i 44,103 i O.OJ i 11.00 i O.OJ 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. -------•11 ..... ............... : ..................... : ............. ........ ; ..................... ···················································································· 
Low-Level Mixed R2,4 ,C l 0.00 l R3 l 0.17 R2 ,4,C l 0 l R3 l 1,021 

Low Level gi~{ I 0.00 I C2 I 0.82 gi~{ I O I C2 I 3,869 

Transuranic Rl-C 1 0.00 1 D 1 0.01 Rl-C 1 7 1 D 1 96 

:~::!' i 0.00 i :: i I.DO i ~ i :: i 4,986 

0.02 

0.94 

Key: Alt. = Alternative; C = Centralized Alternative; CO= Carbon monoxide; D = Decentralized Alternative; Max.= Maximum; Min.= Minimum; N = No Action 
Alternative; R=Regionalized Alternative; -= Not Applicable, see footnote (b); Scientific notation such as l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste . 
b The Nevada Test Site does not have high-level waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives . 
' Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously. 

-



Chapter 11 Cumulative Impacts 

may be taken in the future as a result of a sitewide EIS (DOE, 1994d); and environmental restoration 

activities. In addition, the NTS is the candidate site for the nation's geological repository for spent nuclear 

fuel and HLW under the Nuclear Waste Policy Act (42 USC 10101-10270). 

Table 11-17 identifies the range of cumulative impacts resulting from other actions, the PEIS alternatives, 

and existing activities. The impacts of actions to be considered in the NTS sitewide EIS and the geologic 

repository for spent nuclear fuel and HL W are not included in this cumulative impact analysis because that 

information is not yet available. Table 11-17 does include those impacts associated with NTS as a 

candidate site for tritium production and recycling (DOE, 1995a). 

As identified in Table 11-17, the maximum annual radioactive releases from the combined PEIS 

alternatives would not measurably increase the existing radiological releases from NTS . Cumulatively, 

maximum radioactive releases would increase primarily as a result of locating tritium production and 

recycling facilities at NTS. Maximum cumulative radioactive releases would be below the EPA standard 

of an annual exposure of 10 millirems per year to the maximally exposed individual. 

The NTS is in a nonattainment region for breathable particulates and carbon monoxide. Maximum 

cumulative emissions would be exceeded for carbon monoxide as a result of the combined alternatives, 

while breathable particulates and total suspended particulates would exceed standards as a result of the 

construction of tritium production and recycling facilities . Mitigation measures would be necessary to 

reduce these emissions. 

The combined alternatives would affect up to 48 acres of land at NTS, while other actions could affect 

another 562 acres. Although the combined alternatives and other actions would only cumulatively affect 

a maximum of less than 1 % of the available and suitable acreage at NTS, the cumulative amount of land 

affected would require detailed characterization studies and evaluations to ensure protection of wildlife 

habitats and cultural artifacts. 

The demand for water would not measurably increase as a result of the combined alternatives; however, 

the combined alternatives would require up to 13 % of the existing wastewater capacity and as much as 24 % 

of the existing power demand. Cumulatively, water, wastewater, and power facilities at the NTS would 

require major improvements (expansion or upgrades) as a result of demands for the construction and 

operation of tritium production and recycling facilities, should these facilities be located at NTS. 

11-40 
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Table 11-17. Nevada Test Site Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions" Minimumb Maximumb 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem< 2 .9E-02 2.3E--06 3.0E-06 2.4E--Ol 2.9E--02 2.7E--Ol 
Number of radiation fatalities from annual l .5E--05 l.lE-11 l.5E-ll l.2E--04 l.5E--05 l.4E--04 

dose< 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem< l.2E--02 5.9E--09 7.8E-09 3.6E--Ol l .2E--02 3.7E--Ol 
Radiation cancer fatality risk from annual 7.0E--09 3.0E-15 3.9E-15 l.8E--07 7.0E--09 l.9E--07 

dose< 

Air Quality Exceedancesd PM 10, CO None co PM10, TSP None PM10 , CO, 
TSP 

Resources 
Suitable acreage available (used) 640,000 0 (48) (562) 640,000 639,390 
Percent of current water capacity 49 <l 4 382 <50 435 
Percent of current wastewater capacity 41 <l 13 492 <42 546 
Percent of current power demand 67 <l 24 124 <68 215 

Site Employment• 7,086 0 3,272 3,835 7,086 14,193 

Key: CO = Carbon monoxide; PM10 = particulate matter of less than 10 microns in diameter; TSP = Total suspended particulates; Scientific notation 
such as 8.5E-03 = 0.0085; < = less than. 
• Other actions at the Nevada Test Site include being considered as a candidate site for tritium supply and recycling (DOE, 1995a), and the candidate 
site for a geologic repository for spent nuclear fuel and high-level waste. Other action impact data includes the most adverse impacts for tritium supply, 
but does not include geologic repository impacts . 
b Minimum cumulative impacts include existing and minimum WM impacts. Maximum cumulative impacts include existing and maximum WM impacts 
and the most adverse impacts of tritium supply and recycling . 
c Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
d Existing air quality exceedances are for the region in which the site is located and are not exceedances of existing site emission requirements. 
• Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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Chapter 11 Cumulative Impacts 

Toe combined alternatives would create a maximum of 3,272 new jobs at NTS, while other actions could 

also increase the number of jobs by 3,835. Cumulatively, the number of jobs at the NTS could double 

current employment, which would affect existing offsite community infrastructures and institutions. 

Mitigation measures would be necessary to reduce offsite infrastructure and institutional impacts. 

Future environmental restoration activities at NTS include the possible excavation of soils in areas with 

high levels of contamination and the disposition, except for underground test areas. Future environmental 

restoration activities could result in additional impacts beyond those identified. The additional impacts 

from future environmental restoration activities are not expected to result in cumulative impacts that would 

exceed environmental and public health standards. 

11.9 Oak Ridge Reservation 

DOE considered the management of LLMW, LLW, TRUW, and HW at the Oak Ridge Reservation 

(ORR). Toe most adverse impacts at ORR, and in the ORR region, would occur as a result of regionalized 

alternatives where treatment and disposal facilities would be constructed for ORR to manage its own waste, 

in addition to accepting offsite LLMW and LLW, for treatment and disposal , and offsite TRUW and HW 

for treatment. Toe least adverse impacts generally would result from those alternatives where ORR would 

only be responsible for its own waste or would prepare, package, and ship its waste for offsite treatment 

and disposal. Table 11- 18 lists the minimum and maximum impacts of the alternatives considered for ORR. 

ORR would continue in the future to conduct environmental restoration activities and programs that include 

applied research and development in support of conservation and energy technologies, environmental 

management activities, and defense programs. The existing environmental conditions at ORR resulting 

from these ongoing activities are described in Chapter 4 . ORR is candidate site for tritium supply and 

recycling (DOE, 1995a). Table 11-19 identifies the range of cumulative impacts resulting from this 

possible action, the PEIS alternatives, and existing activities . 

As identified in Table 11-19, the maximum annual radioactive releases would increase as a result of 

maximum radiological releases from the combined alternatives and the radioactive releases of other possible 
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Table 11-18. Oak Ridge Reservation Range of Combined Waste Management Alternative Impacts" 

Radiation Doses in Person-Rem 

.,__w_as_te_Ty_p_e ___ 11· ·· · ·· ·,:\~~: ••••• •• : •• ••••• •• • Min ... l ....... ~!.~: ....... : ...... ~~~: ..... . 
Low-Level Mixed C i l .4E-02 i R4 i 3.3E+OO 
Low Levelb gtl ,3, l l.IE-02 l R5 

1
9.2E+0l 

D I l-6E-03 I ~,3,C I ':'E+Ol 
Transuranic 
High LeveJb 
Hazardousb 

Total i 2. 7E-02 i i l.9E+ 02 

Offsite Population H.-alth Risks 

Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. . Min. . Alt. . Max. Alt. j Min. . Alt. . Max. 
····················•·····················•·····················•············•········ ................................................................................... . 
C i 6.SE-06 i R4 i l.6E-03 R4 i l.5E-09 i RI i 2.2E-05 
R3 I 5.7E-06 I R5 I 4.6E-02 i -- i -- 1 --

D \ 8.0E-07 \ R2 ,3,C j 4.6E-02 R2,3 ,C j l.lE-07 j D,Rl j l.6E-07 
: : : : : : I :: I :: I :: N I 7-.4E-03 I R2 , 9.5E-02 

1 l.JE-05 1 1 9.4E-02 i 7.4E-03 i i 9.SE-02 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem 

Waste Type Alt . Min . Alt. Max. 
-------• 1 •••••• ••• ••• •••••••• ; ••• . •••• •••••• ••• •••• : •••••• •• •••• •••• ••••• : •• ••• ••• •••• •• ••• ••• • 

Low-Level Mixed C i 4.2E-07 i R4 i l.0E-04 
Low Levelb gt! ,3, 

1
3.6E-07 I R5 j 2.9E-03 

D i ~9E-08 I ~,3 ,C I ~SE-03 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type Alt. 

i 8.3E-07 i i S.SE-03 

Radiation Doses in Person-Rem 

Min. Alt. Max. 

Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

....... ".\~~." ....... : ...... ~!~.: ...... : ....... ~!.~: ....... : ...... ~~~: ...... ....... ".\~~." .............. ~~~.: .............. Alt ........ l... .. ~~~: .... . 
C i 2.IE-10 i R4 i 5.0E-08 C i 5.SE-11 i R4 i l.5E-09 
gtl ,3, I l.SE-10 l R5 l l.4E-06 1-- 1- 1--
D 12.5E-I I 1 R2 ,3,C 1 I .4E-06 R2,3,C 15.7E-12 1 D 1 8. lE-12 

1-- 1-- 1-- N 13.SE-07 I R2 , 4-.9E-06 

i 4.2E-08 i i 2.9E-06 i 3.SE-07 i i 4.9E-06 

Noninvolved Worker Health Risks 

Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
-------• 1 ••• •••••••••••••••• .• .• ••• ••••• •••. •• . •••• : ••• ••••••••• ••. •.• . •• : .. •• •. ••••••••••• •••••••• •••• ••••• ••••••• ••••• •••••••• •• ••• •••. , ••••• . ••••• •••••••••. : •• . •• .••••••••••••••• •••• •• ••••••••• •••• • i ..........•.•....•... i ...... ..... . ... . ..... i ... . ........... . .. . 

Low-Level Mixed C ; 4.5E-04 i R4 \ I .3E-0I C ; 2.3E-07 ; R4 i 6.6E-05 C i 3.7E-07 i R4 i 9.7E-06 
Low Levelb g{l,3, 

1
3.9E-04 

1 
R5 

1
1.4E+OO ~3 

1 
t.9E-07 

1 
R5 

1
6.SE-04 1--

1
--

1
--

D 1 5.4E-05 I R2 ,3,C 13 . IE+OO j 2.7E-08 I R2 ,3,C j 1.6E-03 R2,3,C j 3.7E-08 1 D j 5.2E-08 Transuranic 
High Levelb 
Hazardousb 

Total 

1-- I = 1-- I :: I = 1-- N , 2.5E-03 I R2 , 3~2E-02 

i 8.9E-04 i \ 4.SE+00 i 4.SE-07 i i 2.3E-03 ; 2.SE-03 l l 3.2E-02 

Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. High-level waste not present at the Oak Ridge 
Reservation. Hazardous waste does not contain radioactive materials and therefore does not cause radiation doses or fatalities. 



--t Table 11-18. Oak Ridge Reservati.on Range of Combined Waste Management Alternati.ve lmpacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt./Pollutants Alt./Pollutants Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . 
-------•fl••• ••••••••••••••••••••••••• • ••••• • •• • • ••• ·•• • •• •••• •••••••• •• ••nooooooooooo oooo o o ooo ooooooooooo o ooooono lo oooo • OooO o ooooo • oooo lo ooooooo• • o•oo oOoo o oo l o ooo o oU Oo Oo o OOO o oOoo I I I 

Low-Level Mixed All/None l All/None C l 5.3 l R4 l 19. l C l 7 888 l R4 l 
Low Level All/None l All/None R6-C2,5 l 11.6 l R3 l 137.6 N l 13:701 l R3 ) 

32,846 
539,756 

14,448 Transuranic All/None j All/None RI j 5.9 j D j 6.6 RI j 11 ,065 j R2,3,C j 

:~r~~:l All/None l Rl ,2/Vinyl Chloride N l 0 .0 l R2 l -2.3 N l 168 l R2 1 2,438 

Total 

Waste Type 

Low-Level Mixed 
Low Level 
Transuranic 
High Level 
Hazardous 

Total 

Waste Type 

Noneb i NO2, PM10, i 22.8 i i 165.6 i 32,822 i l 589,488 
l Vinyl Cldoride l l l l l l 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Alt. Min. Alt. Max. Alt. Min . Alt. Max. Alt. Min. Alt. j Max . 
.. c° ............... l°' ....... 4 °686 °l' R4 .............. ( ..... 20))85 .... c° ............... (······ .. 0. 74 ·t R4 .............. 1 ........... 6~·65.. ..C ................ 1 .......... o· 34 t R4 .............. l ......... 0:16· 
R6-C2,5 l 7:328) R5 1 47,608 R6-C2,5 l 2.86 ) R3 1 80.69 R6-C2,5 ) o:34 ) R5 ) 1.82 
Rl l 3,228 l D l 3,929 R2-C l 0.57 l D l 0.69 Rl l 0.16 l R2,3,C l 0.23 

N ! 168 ! R2 l 2,101 N l 0. 13 I R2 l 0.58 N l 0.01 I R2 I 0.04 

i 15,410 l l 73,723 i 4.3 i i 88.61 i o.85 i i 2.85 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. Min. Alt. Max. Alt. Min . Alt. Max. 
t--------11 ....................•..................... : ................ .. .. . : ..................... ········································· ········································· 

Low-Level Mixed C ; 0.15 ; R4 ; 0.38 C 987 R4 2,233 
LowLevel R6-C2,5 l 0.16 l RS l 0.96 R6-C2,5 1,001 R5 5,331 

i~:~s~~~f ~l j -~·06 l ~ •3,C j -~-09 ~l 48_~ ~ ,3,C 67_~ 

Hazardous N l 0.00 j R2 l 0.01 N 18 R2 135 

Total l o.37 l l t.44 2,486 8,376 

Key: Alt.=Alternative; C=Centralized Alternative; D=Decentralized Alternative; Max.=Maximum; Min.=Minimum; N=.No Action Alternative; N02 =Nitrogen 
dioxide; PM10 =particulate matter of less than 10 microns in diameter; R=Regionalized Alternative;-= Not Applicable as high-level waste not present at the Oak Ridge 
Reservation; Scientific notation such as l.OE-05 = 0.00001. 
• Range of impacts do not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously. 



Table 11-19. Oak Ridge Reservation Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimumb Maximumb 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem' 4.3E+0l 2.7E-03 l.9E+0l 3.3E+0l 4.3E+0l 9.5E+Ol 
Number of radiation fatalities from annual 2.2E-02 l.3E-06 9.4E-03 l.6E-02 2.2E-02 4.7E-02 

dose< 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem' 1.4E+OO 8.3E-05 5.8E-0I 4.9E+OO 1.4E+OO 6.9E+OO 
Radiation cancer fatality risk from annual 7.0E-07 4.2E-l l 2.9E-07 2.4E-06 7.0E-07 3.4E-06 

dose' 

Air Quality Exceedances None None NO2,PM 10, PM 10, TSP None NO2, PM10, 
Vinyl Chloride TSP 

Vinyl Chloride 

Resources 
Suitable acreage available (used) 5,629 (23) (166) (562) 5,606 4,901 
Percent of current water capacity 46 <l <2 26 <47 <74 
Percent of current wastewater capacity 70 <2 8 181 <72 259 
Percent of current power demand 18 <l 13 85 < 19 116 

Site Employmentd 21,544 585 3,581 3,835 22,129 28,960 

Key: N02 = Nitrogen dioxide; PM10 = particulate matter of less than 10 microns in diameter; TSP = Total suspended particulates; Scientific notation 
such as 8.5E-03 = 0.0085; < = less than. 
• Other actions include tritium supply and recycling (DOE, 1995a). 
b Minimum cumulative impacts include existing and minimum WM impacts. Maximum cumulative impacts include existing and maximum WM impacts 
and the most adverse impacts of tritium supply and recycling. 
' Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided by 
the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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Chapter 11 Cumulative Impacts 

actions. Maximum cumulative radioactive releases, however, would not exceed the EPA standard of an 

annual exposure of 10 millirerns 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 alternatives would exceed air quality standards for nitrogen dioxide, 

breathable particulates, and vinyl chloride as a result of HW treatment. Maximum cumulative air emissions 

would exceed the standards for nitrogen dioxide, breathable particulates and suspended particulates, and 

vinyl chloride. Mitigation measures would be necessary to reduce these emissions. 

The combined alternatives would affect between 12 to 166 acres of land at ORR, while other actions could 

affect another 562 acres. Together the combined alternatives and other actions would affect a maximum 

of 13 % of the available and suitable acreage at ORR, which is likely to impact sensitive land. Detailed 

characterization studies and evaluations to ensure protection of wildlife habitats and cultural artifacts would 

be required. 

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

alternatives . Cumulatively, water, wastewater, and power capacities at ORR would require major 

improvements (expansions or upgrades) as a result of demands for the construction and operation of tritium 

production and recycling facilities , should these facilities be located at ORR. 

The combined alternatives would add between 585 to 3,581 new jobs at ORR, while other actions could 

also increase the number of jobs at ORR by 3,835. Cumulatively, the number of jobs at ORR could 

increase by up to 34 % of the current employment, which could affect existing off site community 

infrastructures and institutions. 

Future environmental restoration activities at ORR include remediation of contaminated groundwater, 

remediation measures to control contaminated soil, and decontamination and decommissioning of facilities . 

Future environmental restoration activities could result in additional impacts beyond those identified. The 

additional impacts from future environmental restoration activities are not expected to result in cumulative 

impacts that would exceed environmental and public health standards. 
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11.10 Paducah Gaseous Diffusion Plant 

DOE considered the management of LLMW, LLW, and TRUW at the Paducah Gaseous Diffusion Plant 

(PGDP). The most adverse impacts at PGDP, and in the PGDP region, would occur as a result of the 

decentralized and regionalized alternatives where treatment and disposal facilities would be constructed for 

PGDP to manage its own waste, in addition to accepting offsite LLMW and LLW for treatment and 

disposal and packaging and shipping onsite TRUW and treating and disposing of LLMW and LLW from 

other sites. The least adverse impacts generally would result from the regionalized and centralized 

alternatives where PGDP would only prepare, package, and ship waste for offsite treatment and disposal. 

Table 11-20 lists the minimum and maximum impacts of the alternatives for PGDP. 

PGDP would continue in the future to produce enriched uranium. The existing environmental conditions 

at PGDP resulting from these ongoing activities are described in Chapter 4 . DOE has no other actions 

planned at PGDP, except environmental restoration activities that would be the subject of site-specific 

decisions. No other actions are planned in the PGDP region that would have a cumulative impact with the 

alternatives. 

Table 11-21 identifies the range of cumulative impacts that would result from the combined alternatives 

and existing activities at PGDP. As identified in Table 11-21 , the maximum annual radioactive releases 

that would result from the alternatives would increase the current risk to the off site population; however, 

PGDP cumulative radioactive releases would still be well below the EPA standard of an annual exposure 

of 10 millirems per year to the maximally exposed individual. 

PGDP is in a nonattainment region for ozone; however, cumulative emissions are not expected to result 

in air quality standard exceedances. The combined alternatives would affect between 4 to 14 acres of land 

at PGDP, or a maximum of less than 1 % of the available and suitable acreage at PGDP. Onsite 

infrastructure demands for water, wastewater treatment, and power would not measurably increase from 

the combined alternatives. The combined alternatives would add between 76 to 463 new jobs at PGDP, or 

a maximum increase of approximately 27 % 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 PGDP region. 
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00 Table 11-20. Paducah Gaseous Diffusion Plant Range of Combined Waste Management Alternative Impacts" 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

__ w_as_te_Ty_p_e_--1• ·· .. ... ~(~: .... ...... ........ Min ... l. ...... ~!~: ....... : ...... ~~~: .. ... . 
Low-Level Mixed R2-C j l.6E-03 j D,Rl j 2.4E-0l 

Alt. Alt. 

j 8. IE-07 j D,RI j l.2E-04 R2-C j 9.7E-09 j D,Rl j 6.5E-08 

Min. Max. Alt. Min. Alt. Max. 

Low LeveJb N i 4.0E-05 i R2 l 3.SE-03 
R2-C 
N i 2.0E-08 l R2 i l .9E-06 i -- l - l --~!~:r D I '.:"E-0' I ~,-c I !:IE05 
D j 3.5E-09 j Rl-C j 5.3E-09 D \ 3.6E-13 j Rl-C j 9.5E-13 

i ~-,- 1-- I ~-2&-04 i ~-7£-09 I= [ __ Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type . 

Alt. 

R2-C 
N 
D 

Alt. 

\ 1.6E-03 j j 2.4E-01 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Min. Alt. Max. Alt. Min. Alt . Max. Alt. Min. Alt. Max. 

j l.SE-07 j D,RI j 2.7E-05 R2-C j 9.0E-11 j D,RI j l.3E-08 R2-C j l.3E-12 j D,Rl l 9.0E-12 
l 4.5E-09 l R2 l 4.2E-07 N i 2.3E-12 l R2 l 2. lE-10 l -- l -- l --1 ?_.SE-10 I ~1 -C I !_. 2E-09 D I ~_.9E-13 I ~1 -C I ~_. 9E-13 D-C I ~:OE+OO I ~-C I ~:OE+OO 

I 1.sE-07 I I 2.7E-05 I ~-.JE-11 I I ~-.JE-08 I 1.JE-12 ,-- I ;.OE-12 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
1---------fl ................. ... ; ····················: .... ....... .......... : ...... ............... ······· ········· ··· , ... ....... .. ......... : ........... ....... ... : ......................................... : ..................... i . . . ... .............. ..... . . ............. . 

Low-Level Mixed R2-C l.3E-04 j D,RI j l.9E-02 R2-C 6.4E-08 j D,RI j 9.5E-06 R2-C j 5. lE-09 j D,Rl j 3.4E-08 
Low Levelb N 3.2E-06 l R2 l 3.0E-04 N l.6E-09 l R2 l l.5E-07 --

i::~s~v~l~ ~ ~-.4E-07 I ~1 -C I ~_. 2E-07 ~ ~:7E-10 I ~1 -C I ~:lE-10 ~ I !_.9E-13 I ~1-C I ~: OE-13 

H~:::;sb -- , ~-.JE-04 1-- I ~-.9E-02 -- ~-.6E-08 1-- I ~--7E-06 -- I ~-.lE-09 , -- I ~~
4
E-08 

Key: AU.=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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. The Paducah Gaseous Diffusion Plant does not have 
high-level waste, and no new hazardous waste facilities wer~ considered under the hazardous waste alternatives . 
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Table 11-20. Paducah Gaseous Diffusion Plant Range of Combined Waste Management Alternative Impacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt./Pollutants Alt. /Pollutants Alt . Min. Alt. Max. Alt. Min. Alt. Max. 
-------• I• • •••••••• ••••• •••••••• ••••••••• • ••• •• ••••' ••• •••• ••• •••••·• •· ••••• · ••• •·••• ••••••• • •• 

Low-Level Mixed All/None \ All/None ·-iu~E-·······i···········oj·····to:ii"i"·········t ········z".i··· R2-c I 116 I o.R1 1 2,963 

Low Level All/None i All/None 
Transuranic A __ IIINone ',,'. A __ IIINone 

N j 2.9 \D,Rl i 11.2 N i 2,968jR2 67,852 

High Levelb 
Hazardouseh · 

~-C I -~-6 I ~-C I -~-6 ~,RI I 52~ I ~-C 88~ 

Total :II/None< I :II/None -- I -~.8 1-- I 1:.1 -- I 3,6:~ 1-- ,1,6~ 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
--------fl••••• ••••••• ••• •• •••: ••• • •• ••••• • ••• • •• ••• : • ••• • ••• •• ••••• •••••• :• ••• • •• • •• •••••• ••••• ••• •••• •• •• • •••••• ••' •••• ••• •••••• • •• ••• •• =•• •• •• •• •• •• •• •••••••'• ••••• •• •• •• • •• ••••• • ••• •••••••••• •••••••'••••••uoou•••••••••i••••••••••n•••••••••·••• •••••n•o••••••• 

Low-Level Mixed R2-C i 176 i D,Rl i 1,541 R2-C i 0.25 i D,Rl i 0.45 R2-C j 0.06 i D,Rl i 0.24 
Low Level N j 1,682 i R2 i 5,847 N j 0.38 i R2 j 11.31 N i 0.27 i R2 i 0.88 

i::~s~:~~ D-C I 2~ I ~-C I 200 D I 0.18 I ~1 I 0.26 D,Rl l 0.05 I ~-C I O.Q7 

H~:::;seb I 2,0:~ i-- I 7,588 I 0.81 r- I 12.02 I 0.38 ,-- I l.l9 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
1--------11 ........... ... .. .... : .... ...... .. ....... .. i ... .. .... . ... . .. ..... i ........ . . . .. ... ..... ........... ... . ..... : ............ ..................... ..... ..... : . .... ...... ... .. . .. 

Low-Level Mixed R2-C i 0.OZ i D,Rl \ 0.11 R2-C \ 55 j D,Rl j 221 
Low Level N l 0.14 l R2 i 0.44 R3-C5 l 276 l R2 l 797 
Transuranic D,Rl j 0.02 j R2 __ -C ! 0.03 D,Rl j_ 4_8_ ._! R2 __ -C :_; 59 
High Levelb , , , , , , 

H~::;seb I 0.18 1-- I 0.58 I 37: , -- I 1,077 

Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b The Paducah Gaseous Diffusion Plant does not have high-level waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives. 
c Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously . 



..... ..... 
I 

VI 
0 

Table 11-21. Paducah Gaseous Diffusion Plant Range of Cumulative Impacts 

Combined Waste 
Management hnpacts Cumulative hnpact Range 

Other 
hnpact Category Existing Minimum Maximum Actions• Minimum Maximum 

Offsite Population Human Health Risks 
Annual radiation dose in person-remb l .7E-02 l.6E-04 2.4E-02 -- 1.9E-02 4.3E-02 
Number of radiation fatalities from annual 8.5E-06 8.3E-08 l.2E-05 -- 9.3E-06 2. IE-05 

doseb 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in milliremb 4.5E-03 l.8E-05 2.7E-03 -- 4.5E-03 7.2E-03 
Radiation cancer fatality risk from annual 2.3E-09 9.3E-12 l.3E-09 -- 2.3E-09 3.6E-09 

doseh 

Air Quality Exceedances< Ozone None None -- None None 

Resources 
Suitable acreage available (used) 2,675 (4) (14) -- 2,671 2,661 
Percent of current water capacity 50 <l <l -- <51 <51 
Percent of current wastewater capacity 23 <I <I -- <24 <24 
Percent of current power demand 51 <I <I -- <62 <52 

Employmentd 1,740 76 463 -- 1,816 2,203 

Key: Scientific notation such as 8.5E-03 = .0085; < = less than. 
• No other actions are planned or foreseeable at the Paducah Gaseous Diffusion Plant, except environmental restoration activities and ongoing missions 
that are included under existing impacts. 
b Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
c Existing air quality exceedance is for the region in which the site is located and is not an exceedance of existing emission requirements. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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Future environmental restoration activities at PGDP could result in additional impacts beyond those 

identified. The additional impacts from future environmental restoration activities are not expected to result 

in cumulative impacts that would exceed environmental and public health standards. 

11.11 Pantex Plant 

DOE considered the management of LLMW and LLW at the Pantex Plant. The most adverse impacts at 

the Pantex Plant and in the Pantex J;>lant region would occur as a result of the decentralized and 

regionalized alternatives where treatment and disposal facilities would be constructed for LLMW and 

LL W. The least adverse impacts generally would result from other regionalized and centralized .alternatives 

where the Pantex Plant would prepare, package, and ship waste for offsite treatment and disposal. Table 

11-22 lists the minimum and maximum impacts of the alternatives considered for the Pantex Plant. 

The Pantex Plant would continue in the future to disassemble, assemble, conduct quality evaluation, and 

maintenance of nation's nuclear weapons stockpile. The existing environmental conditions at the Pantex 

Plant resulting from these ongoing activities are described in Chapter 4. The Pantex Plant is a candidate 

site for tritium production and recycling (DOE, 1995a), and other actions may be taken in the future, 

including environmental restoration activities and projects as a result of a current sitewide EIS (DOE, 

1994e). Table 11-23 identifies the range of cumulative impacts resulting from other actions, the PEIS 

combined alternatives, and existing activities. The impacts of actions being considered i"n the Pantex Plant 

sitewide EIS are not included because that information is not yet available. Table 11-23 includes those 

impacts associated with the Pantex Plant as a candidate site for tritium production and recycling (DOE, 

1995a). 

As identified in Table 11-23, the maximum annual radioactive releases would increase the existing 

radiological releases from the Pantex Plant. Cumulatively, maximum radiologically releases would 

increase, primarily as a result of locating tritium production and recycling facilities at the Pantex Plant. 

Maximum cumulative radioactive releases would be below the EPA standard of 10 millirems per year to 

the maximally exposed individual. 

The Pantex Plant is in an attainment region where criteria air pollutants do not exceed standards. The 

cumulative emissions are not expected to result in air quality standard exceedances, except for particulates 
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N Table 11-22. Pantex Plant Range of Combined Waste Management Alternative Impacts" 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

1-Lo-w-~-:-::-ITy_M_:-:-ed---t1 
.. R2~t:----- --1-4_ 7E-~t+ D,:t-----) 6:::;----- --R21~: _____ ) 2-3~~~~---- -i- D.:r--------1- 3_::;----- --Rl~t-------i- 3_;~:~-----1- D.:t-----+ 3_:~~---

Low Levelb D,Rl l 1.7E-04 l N l 3.7E-04 D,Rl l 8_3E-08 l N l l.SE-07 l -- l - l -
Transuranicb j -- j -- j -- j j -- j -- j -- l -- ! -
High Levelb , -- , -- , -- , -- , -- , -- , -- : -- : --
Hazardoush i i -- ~ i -- i -- [ i i i 

: : : : : : : : : 

Total I 4.9E-o3 1 l 6.9E-02 \ 2.4E-06 1 \ J.SE-os l 3.6E-10 i i 3.SE-09 

Waste Type 

Low-Level Mixed 
Low Levelh 
Transuranich 
High Levelb 
Hazardousb 

Total 

Waste Type 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Alt_ _ Min_ _ Alt. _ Max _ Alt _ _ Min_ _ Alt. _ Max_ Alt_ _ Min_ _ Alt_ j Max_ 

R2-C 
D,Rl 

Alt. 

l 4-0E-07 l D,Rl j 5_9E-06 R2-C l 2-0E-10 l D,Rl l 2-9E-09 R2-C ) 3_0E-14 l D_Rl l 2_9E-13 
p.4E-08 jN j3-1E-08 D,Rl j7-0E-12 j N p.6E-ll j -- j-- j--

1= I- I= I- I- 1= I- 1= 1= 
I 4.tE-07 , -- I s.9E-06 I 2.1E-10 I I 2.9E-09 I ~-.OE-14 I l 2.9E-t3 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Min_ Alt. Max. Alt. Min _ Alt_ Max. Alt. Min. Alt_ Max. . . . . . . . . . 
i---------tr ...... ....... .. ........ ................. ........................ , ........ ...... ....... ····················•·····················•·····················•····················· ····················•············· .. ······•········ ................................ . 

Low-Level Mixed R2-C \ 4_7E-04 \ D,Rl \ 6_9E-03 R2-C \ 2_3£-07 \ D,Rl ) 3_5E-06 R2-C ) 4_1E-l0 j D,Rl \ 4_0£-09 

~~s~~l;b D,Rl I ~--SE-05 I: I;~ 7E-05 D,Rl I ;~SE-09 I: I ;:_3E-08 I~~ I~~ I= 
H~::::sb I 4.9E-04 I I ~-.9E-03 I 2.4E-07 I I 3.SE-06 I ~~lE-10 I I ~~OE-09 

Key: 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 l.OE-05 = 0_00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste_ 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences_ The Pantex Plant does not have transuranic and high-level 
waste and no new hazardous waste facilities were considered under the hazardous waste alternatives_ 
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Table 11-22. Pantex Plant Range of Combined Waste Management Alternative lmpacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt. /Pollutants Alt./Pollutants Alt. Min . Alt. Max. Alt. Min. Alt. Max. . . . . . . . 
--------fl··••••• • •••• • ••• •••••• ·••·••••·• · • · · · ·•··· •··· ···· · · · •·· •··• ••••• •••• •• •••• ••••• • • · · · · ••••••• • ••••• • •••••• ••••••••• • •• ••• •• . •• •• , • • •• ••• • ••• •••.•• ••• •• • . ••• •• •• •••••• •••• • • • •• •• •• ••• ••• •• •• •• • , . . .... . ....... . . . . . . . , •••••• • •••••••• • ••• • • , •• ••••••••••••••••• 

All/None ; All /None R2-C ; 0.3 ; D.R I ; 3.7 R2-C 1 387 i D,Rl j 4,499 Low-Level Mixed 
Low Level 
Transuranich 

All/None j All/None N l 2.0 l D,RJ l 22.6 N l 4,405 j R2 l 20,917 

High Levelb 
Hazardousb 

~-- ~ ~:: ~ i :: ~:: ~ : : : : : : : : -- : : -- : : --:-- : 

Total All/None' ! All/None I 2.3 I I 26.3 l 4,792 l l 25,416 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

Low-Level Mixed 
Low Level 
Transuranicb 
High Levelb 
Hazardousb 

Total 

R2-C 
N 

l 387 l D,Rl l 1,457 R2-C l 0. 16 I D,Rl ; 0.45 R2-C 1 0.06 1 D,Rl 1 
l 2,033 j R2 l 10,078 N l 0.78 l R2 3.38 N l 0.29 l R2 j 

! :: ! :: ! ! ! :: i i :: i 
I 2,42-~ 1-- I 11,535 I 0.94 1-- 3.83 I 0.35 1-- I 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Waste Type Alt. Min. Alt. Max. Alt. Min . Alt. Max. . . . . . . -------"11••···················································································· ········"·······--· ···········--................................ ................ .. 
Low-Level Mixed R2-C [ 0.02 l D,Rl l 0.07 R2-C l 68 l D,Rl 192 
Low Level N l 0. 13 l R2 l 0.56 R3-C5 j 333 j R2 1,230 

i~;~S~~~~b i i -- i i :: ! :: 
H~::::sb I 0.15 , -- I 0.63 I 40-: , --

1,422 

0.17 
1.08 

1.25 

Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b The Pantex Plant does not have transuranic and high-level waste and no new hazardous waste facilities were considered under the hazardous waste alternatives. 
' Combined construction air quality assumes that construction of diffe rent waste type facili ties does not occur simultaneously. 
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~ Table 11-23. Pantex Plant Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions- Minimumb Maximumb 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem< 5.0E-05 4.9E-04 6.9E-03 3.7E+0l 5.4E-04 3.7E+0l 
Number of radiation fatalities from annual 2.5E-08 2.4E-07 3.5E-06 l.8E-02 2.7E-07 l.8E-02 

dose< 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem< 3.6E-05 4. lE-05 5.9E-04 4.9E+OO 7.7E-05 4.9E+OO 
Radiation cancer fatality risk from annual l.8E-l I 2.lE-11 2.9E-10 2.4E-06 3.9E-ll 2.4E-06 

dose< 

Air Quality Exceedances None None None PM10 None PM10 

Resources 
Suitable acreage available (used) 7,713 (2) (26) (562) 7,711 7,125 
Percent of current water capacity 33 <I 2 708 <34 743 
Percent of current wastewater capacity 50 <I 2 305 <51 357 
Percent of current power demand I <I <l 37 <2 <39 

Site Employmentd 2,891 76 654 3,835 2,967 7,380 

Key: PM10 = particulate matter of less than 10 microns in diameter; Scientific notation such as 8.5E-03 = 0.0085 ; < = less than. 
• Other actions include being a candidate site for tritium supply and recyding . Impact data includes the most adverse impacts due to construction and 
routine operation. 
b Minimum cumulative impacts include existing and minimum WM impacts. Maximum cumulative impacts include existing and maximum WM impacts 
and the most adverse impacts of impacts of tritium supply and recycling . 
c Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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that would occur during construction of tritium production and recycling facilities . The combined 

alternatives would affect between 2 to 26 acres of land at the Pantex Plant, while other actions could affect 

another 562 acres. Although the combined alternatives and other actions would only cumulatively affect 

a maximum of 8 % of the available and suitable acreage at the Pantex Plant, the cumulative amount of land 

affected would require detailed characterization studies and evaluations to ensure protection of wildlife 

habitats and cultural artifacts . 

The demand for water, wastewater treatment, and power would not be greatly affected nor exceed existing 

.capacities because of the combined alternatives. Cumulatively, water, wastewater, and power capacities 

at the Pantex Plant would require improvements (expansions or upgrades) as a result of demands for the 

construction and operation of tritium production and recycling facilities, should these facilities be located 

at the Pantex Plant. 

The combined alternatives would create up to 654 new jobs at the Pantex Plant, while other actions could 

also increase the number of jobs by 3,835. Cumulatively, the number of jobs at the Pantex Plant would 

more than double current employment. Within the Pantex Plant region, about 2,080 jobs will be lost as a 

result of military base closures and realignments (DBCRC, 1995). Cumulatively, the potential employment 

increases at the Pantex Plant could offset some of this loss of jobs. Mitigation measures may be required 

to reduce impacts to offsite community infrastructures and institutions. 

Future environmental restoration activities at the Pantex Plant could result in additional impacts beyond 

those identified. The additional impacts from future environmental restoration activities are not expected 

to result in cumulative impacts that would exceed environmental and public health standards. 

11.12 Portsmouth Gaseous Diffusion Plant 

DOE considered the management of LLMW and LL W at the Portsmouth Gaseous Diffusion Plant 

(PORTS). The most adverse impacts at PORTS and in the PORTS region would occur as a result of 

regionalized alternatives where treatment and disposal facilities would be constructed for PORTS to manage 

its own waste, as well as accept offsite LLMW and LL W for treatment and disposal. The least adverse 

impacts generally would result from other regionalized and centralized alternatives where PORTS would 
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only prepare, package, and ship its waste for offsite treaonent and disposal. Table 11-24 lists the minimwn 

and maximwn impacts of the alternatives for PORTS. 

PORTS would continue in the future to produce enriched uranium. The existing environmental conditions 

at PORTS resulting from these ongoing activities are described Chapter 4. DOE has no other actions 

planned at PORTS, except environmental restoration activities that would be the subject of site-specific 

decisions. No other actions are planned in the PORTS region that would have a cumulative impact with 

the alternatives. 

Table 11-25 identifies the range of cumulative impacts that would result from the combined alternatives 

and existing activities at PORTS. As identified in Table 11-25, the maximum annual radioactive releases 

that would result from the alternatives would increase the current risk to the off site population; however, 

cumulative radioactive releases would still be well below the EPA standard of 10 rnillirems per year to the 

maximally exposed individual. 

PORTS is in an attainment region where criteria air pollutants do not exceed standards, and cwnulative 

emissions are not expected to result in air quality standard exceedances. The combined alternatives would 

affect between 5 to 57 acres of land at PORTS, or a maximum of less than 2 % of the available and suitable 

acreage . Onsite infrastructure demands for water, wastewater treattnent, and power would not measurably 

increase from the combined alternatives. The combined alternatives would add between 139 to 944 new 

jobs, or a maximum increase of approximately 40% 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 region. 

Fu
0

ture environmental restoration activities at PORTS could result in additional impacts beyond those 

identified. The additional impacts from future environmental restoration activities are not expected to result 

in cumulative impacts that would exc~ed environmental and public health standards. 

11.13 Rocky Flats Environmental Technology Center 

DOE considered the management of LLMW, LLW, and TRUW at the Rocky Flats Environmental 

Technology Site (RFETS) . The most adverse impacts at RFETS, and in the RFETS region, would occur 
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Table 11-24. Portsmouth Gaseous Diffusion Plant Range of Combined Waste Management Altemati.ve Impacts" 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Waste Type Alt. . Min. j Alt. . Max. Alt. . Min. . Alt. j Max. Alt. . Min. . Alt. . Max. 
-------~•······················································································ ....................................................................................................................................................................... .. 

Low-Level Mixed R4,C l 3.6E-05 l R2,3 l 2.IE-01 R4,C l i.8E-08 l R2,3 I.IE-04 R4,C l 4.9E-08 l R2,R3 ) 3.7E-06 
Low Levelb D,Rl j 4.9E-07 1 R4, C3,4 1 3.8E+0l D,Rl j 2.4E-10 j R4,C3,4 1.9E-02 1-- j -- l -

~~:~s~~~~b j __ 1-- j -- j == 1-- l = l == j == 
Hazardoush : : : : : : : : 

I ~-.6E-05 I I ~-.8E+Ol I 1.sE-08 I 1.9E-02 I :.9E-08 ,-- I ~-.7E-06 Total 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Waste Type Alt. Min. Alt. Max. Alt . Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . . . . --------11 ................ ............................................................................................................................................................................... , ............................................................. . 
Low-Level Mixed R4,C l 4.5E-09 R2,3 [ 2.6E-05 R4 ,C l 2.2E-12 1 R2,3 [ 1.3E-08 R4,C l 8.2E-12 l R2,3 6.lE-10 r~]~f• D ! ~:2E-ll R4,C3,4 ! t-03 D,Rl ! 3: IE-14 ! :4,C3,4 ! 23E-06 ! ~~ ! ; 

Total l 4.9E-09 l 4.6E-03 l 2.E-12 l l 2.JE-06 l s.2E-12 l 6.IE-10 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . . . . -------~•································································'····················· ....................•.....................•.....................•..................... ···•·•····•·····•···•·····················•·············•·······•·········••·•······ 
Low-Level Mixed R4,C l 3.7E-06 l R2,3 \ l.6E-02 R4,C l i.9E-09 l R2,3 l 8.0E-06 R4,C l 2.SE-08 l R2,3 l 2.IE-06 rE!;. D.R, 

1

,:IE-08 

1 

:•.c, .. 
1

12E+OO D.R, rE-11 tc,.• tE4M 

1 

~ 

1

; 

1 

~ 

Total 13.SE-06 1 I 1.2E+00 l t.9E-09 l l 6.0E-04 12.SE-08 1 l 2.IE-06 

Key: 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 I.OE-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. Portsmouth does not have transuranic or high-level waste, 
and no new hazardous waste facilities were considered under the hazardous waste alternatives. 
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Table 11-24. Portsmouth Gaseous Di,Jfusion Plant Range of Combined Waste Management Alternative lmpacts"- Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt./Pollutants Alt./Pollutants Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . . 1---------II··········································•··········································· .......................................... , ........................................... .......................................... , .....................•................... 
Low-Level Mixed All/None j All/None R4.C j 2.6 j Rl j 12.2 R4,C j 3,664 j Rl j 19,863 
Low Level All/None ! All/None ~~ ,5-C2, ! 2.0 i R2 ! 44.7 ~~ ,5-C2, ! 3,997 ! Rl ! 178,908 

Transuranicb 
High Levelb 
Hazardousb ! == i ! == ! i == ! == ! : : : : : : : 

: -- : : -- : : -- : -- : 
: : : : : : : 

Total All/Nonec l All/None l 4.6 j l 56.9 l 7,661 l l 198,771 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Waste Type Alt. Min . Alt. Max. Alt. Min . Alt. Max. Alt. Min. Alt. Max. 

Low-Level Mixed 
Low Level 

Transuranicb 
High Levelb 
Hazardousb 

Total 

Waste Type 

R4,C 1 1,888 1 Rl 1 6,787 R4,C 1 0.37 1 RI 1 1.84 R4,C 1 0.28 1 Rl 1 
R3 ,5-C2, 1 1,094 1 N 1 22,144 R3 ,5-C2, 1 0.44 1 Rl 1 26.84 R3,5-C2, 1 0.20 1 R2 1 
C5 j j j C5 j j j C5 j j j 

~ - - ~ - - ; E E - - ~ ~ E -- ! 
: : : : : : : : : 
: -- : -- : : : -- : : : -- : 

I 2,9~~ 1-- I 28,931 I 0.81 1-- I 28.68 I 0.481 -- I 
Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. Min . Alt. Max. Alt. Min . Alt. Max. . . . . . . 1--------1, ................... ·································································· ····································································--·············· 
Low-Level Mixed R4 ,C 0.09 j RI j 0.36 R4 ,C j 240 j RI j 838 
Low Level R3,5-C2 , 0.08 1 R2 l 0.62 R3 ,5-C2 , 1 169 1 R2 1 1,436 

cs 1-- I cs I --1-- I Transuranicb 
High Levelb 
Hazardousb 

Total 
._J- I .... i J:: I 

2,274 

0.98 
1.69 

2.67 

Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste , transuranic waste, and high-level waste . 
b Portsmouth does not have transuranic or high-level waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives. 
< Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously . 
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Table 11-25. Portsmouth Gaseous Di,ffusion Plant Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimum Maximum 

Offsite Population Human Health Risks 
Annual radiation dose in person-remb 3.0E+OO 3.6E-06 3.8E+OO -- 3.0E+OO 6.8E+OO 
Number of radiation fatalities from annual 1.5E-03 1.8E-09 l.9E-03 -- l.5E-03 3.4E-03 

doseb 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in milliremb 2.6E-0l 4.6E-07 4.6E-0I -- 2.6E-0l 7 .2E-Ol 
Radiation cancer fatality risk from annual l.3E-07 2.2E-13 2.2E-07 -- l.3E-07 3.5E-07 

doseb 

Air Quality Exceedances None None None -- None None 

Resources 
Suitable acreage available (used) 3,203 (5) (57) -- 3,198 3,146 
Percent of current water capacity 38 <I <l -- <39 <39 
Percent of current wastewater capacity 29 <l 2 -- <30 31 
Percent of current power demand 80 <l 1 -- <81 81 

Site Employment" 2,386 139 944 -- 2,525 3,330 

Key: Scientific notation such as 8.5E-03 = 0.0085; < = less than. 
• No other actions are planned or foreseeable at the Portsmouth Gaseous Diffusion Plant , except environmental restoration activities and ongoing 
missions that are included under existing impacts . 
b Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
c Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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Chapter 11 Cumulative Impacts 

as a result of the decentralized and regionalized alternatives where LLMW and LL W treatment and disposal 

facilities would be constructed at RFETS to manage its own waste, in addition to accepting offsite LLMW 

and LLW for treatment and disposal ~d offsite TRUW for treatment. The least adverse impacts generally 

would result from the regionalized and centralized alternatives where RFETS would only prepare, package, 

and ship its waste for offsite treatment and disposal. Table 11-26 lists the minimum and max~um impacts 

of the alternatives for RFETS. 

RFETS would continue in the future to conduct decontamination and decommissioning and cleanup. 

Additional actions, planned or underway, at RFETS include the transfer of certain Nuclear Weapons 

Complex nonnuclear functions from RFETS to other sites (DOE, 1993); the operation of a supercompactor 

and TRUW shredder (DOE, 1990a); other projects that are being assessed as part of a RFETS sitewide EIS 

(DOE, 1994f); and environmental restoration activities. The existing environmental conditions at RFETS 

resulting from these ongoing activities are described in Chapter 4. Table 11-27 identifies the range of 

cumulative impacts resulting from the combined alternatives , other actions, and existing activities. Other 

projects being considered for RFETS in the sitewide EIS and the impacts of the supercompactor and 

TRUW shredder are not included in the table because data are not yet available for the sitewide EIS and 

the operation of the supercompactor is considered as part of the TRUW alternatives . 

As identified in Table 11-27, the annual radioactive releases that would result from the alternatives would 

increase the current risk to the off site population. However, the maximum cumulative radioactive release 

would be below the EPA standard 10 millirems per year to the maximally exposed individual. 

RFETS is in a nonattainment region where criteria air pollutants are exceeded for particulates, carbon 

monoxide , and ozone. While minimum cumulative emissions would not exceed air quality standards, 

maximum cumulative emissions are expected to result in an exceedance of both carbon monoxide and 

nitrogen dioxide emission limitations as a result of the construction of LLMW facilities. Measures to 

mitigate these emissions would be necessary. 

The combined alternatives would affect between 9 to 47 acres of land, or a maximum of less than 1 % of 

the available and suitable acreage at RFETS. The combined alternatives also would result in a maximum 

increase of 12% in the demand for water, a 6% increase in wastewater generation, and a 41 % increase in 

power demand. Cumulatively, the existing capacities of site water, wastewater treatment, and power would 

be sufficient. 
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Table 11-26. Rocky Flats Environmental Technology Site Range of Combined Waste Management Alternative Impacts" 

Waste Type 

Low-Level Mixed 
Low LeveJb 

Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt . . Min. j Alt. . Max. Alt. . Min. . Alt. . Max. Alt. . Min. j Alt. . Max. 

R4,C ] 1.3E-02 • D-R3 1 1.BE-01 R4,c l 6.3E-06 1 R2,3 1 s .9E-05 R4,c ] 2.4E-06 1 D,RI 1 s.0E-05 
N i 2.4E-04 R2,4,C3, i 3.7E-0l N i l.2E-07 l R2,4,C3, i l.9E-04 i -- l -- l --

: 4 ' ' '4 ' ' ' ' 
D j l.9E-02 R2 l 2.2E+o2 D ! 9.3E-06 l R2 j l.lE-01 D ! 4.SE-10 ! R3,c j 1.1E-09 

; ~ -- ~ -- ~ -- ; i -- i -- i --

1 ~-.2E-02 I ~-.2E+02 I ~-.6E-05 1-- I ~-.lE-01 I ~-.4E-06 ,-- I ~.OE-05 

OtTsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Alt. Min. Alt. Max. Alt . Min. Alt. Max. Alt. Min. Alt. Max. --------11 .................... ; ..................... : ..................... : ......................................... : ..................... : ......... ............ : ................. .. .. ·························· ...................................... i ••••••••••••••••••. 

Low-Level Mixed R4,C j l.7E-07 j D-R3 j 2.4E-06 R4,C j 8.5E- l l j D-R3 j l.2E-09 R4,C j l.9E-ll j D,Rl i 4.0E-10 
Low Levelb N i 3.3E-09 l R2,4,C3, l 5. IE-06 N l l.6E-12 l R2,4,C3, l 2.5E-09 l -- l -- l --

l l 4 l l i 4 i l l l 
Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

D 

Alt. 

I ~5£-07 I~ i ,_oE-03 D i ':3E-IO w / 15£-06 DR2 I ~OE+OO WC w~l5 
14.2E-07 1 13.0E-03 12.2E-10 1 1 l.SE-06 l 1.9E-ll l l 4.0E-10 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Min . Alt. Max. Alt . Min. Alt. Max. Alt. Min. Alt. Max. --------11 ........................................................... ..... ; ..................... .................... i ... .................. , . ............. .... .. .................. ......................... ; ..................... , ................. .... , . ................ .. 

Low-Level Mixed R4 ,C \ 6.4E-04 [ R2,3 j 9. IE-03 R4,C i 3.2E-07 \ D-R3 i 4 .5E-06 R4,C j 4.BE-07 i D,Rl i l.OE-05 
Low Levelb N 1 l.2E-05 l R2,4,C3 , 1 l.9E-02 N l 6.2E-09 1 R2,4,C3 , l 9.5E-06 l -- l -- l --

l i 4 i l l 4 l l l l 
Transuranic 
High Levelb 
Hazardousb 

Total 

D l 9.4E-04 1 R2 1 I.IE+0l D 14.7E-07 ! R2 15.6E-03 D l 9.6E-ll l R3,C ! 2.3E-10 
i ~ E ~ i E ~ i-- i--
!- ,- :- :- :- !- :- :- :-

! l.6E-03 I I 1.lE+0l I 8.0E-07 ! ! 5.6E-03 i 4.SE-07 i i I.OE-OS 

Key: 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 l.0E-05 = 0 .00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste . 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. The Rocky Flats Environmental Technology Site does 
not have high-level waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives. 
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Table 11-26. Rocky F/,ats Environmental Technology Site Range of Combined Waste Management Alternative lmpacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt./Pollutants Alt. /Pollutants Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . --------41••································ ···················································· ······················································································ ....................•.......................................... , .................. . 
Low-Level Mixed D-R3/CO;D-Rl/NO2 i All/None R4,C l 6.2 i D.Rl i 32.9 R4 ,C l 7,271 D,Rl i 89,025 
Low Level All/None 1 All/None N 1 I. 1 1 R2 1 11.4 N 1 249 R2 1 17,980 
Transuranic All/None 1 All/None R3-C 1 1.2 1 R2 1 2.8 R3-C 1 2,173 R2 1 8,223 
High Levelb -- l -- -- l -- i -- i -- -- i -- -- l 

Total 

Hazardousb -- ' ' ' ' ' ' I ~o -- I -~.5 , -- I ~;.1 -- I 9,6;~ -- I 115,~ 
CO, NO,< 

Resources-Continued Socioeconomic impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . . . . 
-------•••· ···················································································· ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••• ................................................................................... . 

Low-Level Mixed R4,C ( 3,478 ( D,Rl ( ll ,099 R4,C j 0.86 ( D,Rl ( 11.49 R4,C ( 0.05 ( D,Rl ( 0.14 
Low Level N i 914 l R2 l 11,997 N l 0.20 i D,R2 l 1.67 N l 0.02 l R2 i 0.08 
Transuranic R3-C 1 708 j R2 1 4,866 D j 0.45 j R2 j 0.87 R3,C j 0.01 j R2 j 0.04 
High Levelb l -- i -- i i i -- i i i -- l 

Ha:::::sb I 5,1;~ 1-- I 27,962 I 1.51 ,-- I 14.03 I 0.08 ,-- I 
Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
1---------fl••· .. ···············•·····················•······························· ... ......... .................... · ..................... , ..................... , .................. . 

Low-Level Mixed R4,C j 0.02 j D,Rl ( 0.07 R4,C j 627 ( D,Rl [ 1,826 
Low Level N ! 0.Ql ! R2 ! 0.05 ~t~5- j 228 j R2 j 1,044 

Transuranic 
High Levelb 
Hazardousb 

Total 

R3,C l 0.00 l R2 j 0.02 R3,C j 127 ] R2 j 531 

i ... J i ...• I J == I 3, ... 

0.26 

Key: ,<\lt.=Alternative; C=Centralized Alternative; CO = Carbon monoxide; D=Decentralized Alternative; Max.=Maximum; Min.=Minimum; N=No Action 
Alternative; N02 = Nitrogen dioxide; R =Regionalized Alternative;-= Not Applicable, see footnote (b); Scientific notation such as I.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b The Rocky Flats Environmental Technology Site does not have high-level waste, and no new hazardous waste facilities were considered under the hazardous waste 
alternatives. 
< Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously. 
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Table 11-27. Rocky Flats Environmental Technology Site Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimum Maximum 

Offsite Population Human Health Risks 
Annual radiation dose in person-remh l.4E-01 3.2E-03 2.2E+0l -- l.4E-01 2.2E+0l 
Number of radiation fatalities from annual 7.0E-05 l.6E-06 l. IE-02 -- 7.2E-05 l.IE-02 

doseh 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in milliremh 2.8E-05 4.2E-05 3.0E-01 -- 7.0E-05 3.0E-01 
Radiation cancer fatality risk from annual 1.4E-1 l 2.2E-l l 1.5E-07 -- 3.6E-ll l.5E-07 

doseb 

Air Quality Exceedances< PM 10,CO, None CO, NO2 -- None CO, NO2 
Ozone 

Resources 
Suitable acreage available (used) 5,753 (9) (47) -- 5,744 5,706 
Percent of current water capacity 27 l 12 -- 28 39 
Percent of current wastewater capacity 30 l 6 -- 31 36 
Percent of current power demand 53 4 41 -- 57 94 

Site Employmenttl 7,365 254 1,344 (715) 6,904 7,994 

Key: CO = Carbon monoxide; PMJO = particulate matter of less than 10 microns in diameter; N02 = Nitrogen dioxide; Scientific notation such as 
8.5E-03 ,;= 0.0085 . 
• Other actions include the closeout of nonnuclear manufacturing capabilities at the Rocky Flats Environmental Technology Site, which except for 
employment would not affect radiological releases or substantially alter air quality and resource commitments, and the operation of the supercompactor 
and repackaging and TRUW shredder, which is included as part of the evaluation of TRUW alternatives. 
b Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
c Existing air quality exceedances are for the region in which the site is located and are not exceedances of existing site emission requirements. 
tl Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment . 
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Chapter 11 Cumulative Impacts 

The combined alternatives would add between 254 to 1,344 new jobs at RFETS, while implementation of 

the transfer of nonnuclear functions from RFETS would reduce employment by 715 jobs. Within the 

RFETS region, about 2,990 jobs will be lost as a result of military base closures and realignments 

(DBCRC, 1995). Cumulatively, the potential employment increases at the RFETS could offset some of this 

loss of jobs. 

Future and ongoing environmental restoration activities at RFETS include remediation of groundwater 

contamination associated with the 881 Hillside ponds, the solidification and disposition of pond sludge, and 

the decontamination and decommissioning of facilities . Future environmental restoration activities could 

result in additional impacts beyond those identified. The additional impacts from future environmental 

restoration activities are not expected to result in cumulative impacts that would exceed environmental and 

public health standards. 

11.14 Sandia National Laboratories 

DOE considered the management of LLMW, LLW, and TRUW at Sandia National Laboratories in New 

Mexico (SNL-NM). The most adverse impacts at SNL-NM, and in the SNL-NM region, would occur as 

a result of the decentralized alternatives where treatment and disposal facilities would be constructed at 

SNL-NM for managing its own waste. The least adverse impacts would result from the regionalized and 

centralized alternatives where SNL-NM would prepare, package, and ship its waste for offsite treatment 

and disposal. Table 11-28 lists the minimum and maximum impacts of the alternatives for SNL-NM. As 

noted in Table 11-28, SNL-NM has a very small quantity of TRUW and impacts are expected to be 

minimal for all TRUW alternatives affecting SNL-NM. 

SNL-NM would continue in the future to develop , engineer, and test nonnuclear components of nuclear 

weapons. The existing environmental conditions at SNL-NM resulting from these ongoing activities are 

described Chapter 4. Additional actions, planned or underway, at SNL-NM include the transfer of certain 

Nuclear Weapons Complex nonnuclear functions to SNL-NM (DOE, 1993) and environmental restoration 

activities. Table 11-29 identifies the range of cumulative impacts resulting from the combined alternatives, 

the confirmed transfer of nonnuclear functions, and existing activities. 
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Table 11-28. Sandia National Laboratories New Mexico Range of Combined Waste Management Alternative Impactt'-

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 
Waste Type Alt. Min. [ Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . 

1---------II····················•·····················•·····················•· ···················· 
Low-Level Mixed RI-C \ 3.6E-05 \ D [ 2.8E-0I 
Low Levelh N j 3.4E-03 j D-C5 j 3.6E-03 i~::f J:-_.F,-03 ( l:.~.1 

. . . ...................................................................................... 
Rl-C [ l.8E-08 \ D \ l.4E-04 

N i :_· 7E-06 i ~-C5 i ;:· 8E-06 

I ~-. 7E-06 I I l.4E-04 

. . . ................................................................................... 
Rl-C 5.4E-l0 I~ I ~~lE-08 

i :: i :: 
5.4E-10 1-- I ~~lE-08 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem 

Waste Type Alt. Min. Alt. Max. ---------11 ..................................................................................... . 
Low-Level Mixed 
Low Levelh 
Transuranicb 
High Levelb 
Hazardoush 

Total 

Waste Type 

Rl-C j l.4E-09 j D i 1.IE-05 
N j l .4E-07 j D-CS j l .4E-07 

I:-.• = I:: I :-.1~~ 
Radiation Doses in Person-Rem 

Alt. Min. Alt. Max. 
1---------1, .................... : ..................... : ..................... : .................... . 

Low-Level Mixed Rl-C ) 6.9E-07 i D i l.6E-03 
Low Levelb N j 5.8E-05 j D-C5 j 6. IE-05 
Transuranicb · · · 

~::::::· I~.&.. 
1 

-- ! '.:_7&03 

Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

AIL Min . Alt. Max. Alt. Min. Alt. Max. 
..•.••.•••••.•••.... : ..•....•.•••..••.•.•• i .••.•••••.•. ••••.••.. i •.• ••••.•.•.•• .••••.• ················ ···· : ••••••••••••••••••••• : ••••••••••••••••••••• i ••••••••••••••••••• 

Rl-C j 7.lE-13 i D i 5.4E-09 

N (SE-II I ~cs I 1:2E-11 

) 6.9E-ll j j 5.SE-09 

Rl-C I ~_.3E-14 I~ I ?_. lE-13 

I ~--•~1• I= [1&13 
Noninvolved Worker Health Risks 

Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . ····················•·····················•·····················•····················· ········•···········•····•················•·······•··•··········•······•·••········• 
Rl-C i 3.5E-l0 i D [ 7.8E-07 
N j 2.9E-08 j D-C5 j 3.0E-08 

RI-C I ~_.OE-11 I~ I ~-.4E-09 

[~M I:: [~M I ~-•~n 1-- [.~® 
Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not cause chemical cancer incidences. Sandia National Laboratories, which includes the 
Inhalation Toxicology Research Institute, has a deminimius quantity of transuranic waste and does not have high-level waste. No new hazardous waste facilities were 
considered under the hazardous waste alternatives . 
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Table 11-28. Sandia National Laboratories New Mexico Range of Combined Waste Management Alternative lmpacts"-Conanued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt./Pollutants Alt./Pollutants Alt. Min . Alt. Max. Alt. Min. Alt. Max. . . . . . . . 1---------tl··········································•··········································· .................... , .................................................................................................................................................... . 
Low-Level Mixed All/None i All/None Rl-C i 0.0 i D i 1.7 Rl-C [ 18 i D ! 2,079 
Low Level All/None j All/None N j 0.9 j D j 3.0 N j 1,0771 D 1 3,675 

i~;s~~~l~b i :: i i :: i j := ! == j 

Hai;::::sb All/Nonec I =ll/None I 0.9 1-- I 4.7 I l,~ 1-- I 5,754 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . 1---------t1 .................... : ..................... : ..................... : ............ ..... .. .. ............. ...... . ••• •••••••••• •••••• •• ••••• • ••• ••••••••••••• • .. •••••••u••• •• •••• ••••••••••••••••••••••••••••••u••u•••••••••••••••••••U•••••••• ••••oouuuo•• ••• 

Low-Level Mixed Rl-C 1 18 1 D 1 289 Rl-C 
Low Level N l 622 l D l 1,146 N 

0.01 ! D j 0.15 Rl-C j 0.00 ! D 0.02 

r~::~i· I .. J I ..... 
0.12 j D j 0.39 N j 0.02 1 D 0.06 

Waste Type 

Low-Level Mixed 
Low Level 
Transuranicb 
High Levelb 
Hazardousb 

Total 

I ~~ I I I == 

0.13 I I o.54 I 0.02 I 
Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. 

Rl-C 
N 

Min. Alt. Max. Alt. Min. Alt. 

I 8:2? I g I 8:8~ :t~s I 10; I g I 
: : -- : : -- : -- : 

I ._.J I .... I .J: I 

Max. 

73 
243 

316 

0.08 

Key: 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 l.0E-05 = 0.00001. -
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Sandia National Laboratories, which includes the Inhalation Toxicology Research Institute, has a deminimius quantity of transuranic waste and does not have high-level 
waste . No new hazardous waste facilities were considered under the hazardous waste alternatives . 
c Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously. 



Table 11-29. Sandia National Laboratories New Mexico Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other -

Impact Category Existing Minimum Maximum Actions• Minimumb Maximumb 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem< 2.0E-02 3.4E-04 2.8E-02 -- >2.0E-02 >4.SE-02 
Number of radiation fatalities from annual l.0E-05 l.7E-07 l.4E-05 -- > l.0E-05 >2.4E-05 

dose< 

- . 
Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem< 3.4E-03 l.4E-05 l.IE-03 2.2E-02 2.5E-02 2.7E-02 
Radiation cancer fatality risk from annual l .7E-09 6.9E-12 5.5E-10 l.IE-08 l.3E-08 l.3E-08 

dose< 

Air Quality Exceedancesd co None None None None None 

Resources 
Suitable acreage available (used) 206 (1) (5) 0 205 201 
Percent of current water capacity 25 <l <l <l <27 <27 
Percent of current wastewater generation -- <l <1 2 <3 <3 
Percent of current power demand 69 <1 I <1 <71 <71 

Site Employment" 8,596 22 143 390 9,008 9,129 

Key: CO= Carbon monoxide; Scientific notation such as 8.5E-03 = 0.0085; < = less than; > = greater than. 
• Other actions include the transfer of nonnuclear manufacturing capabilities as previously evaluated in DOE, 1993. Calculated offsite population hwnan 
health risks not available. 
b Minimum and maximum cumulative impacts include the nonnuclear consolidation action. 
c Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on SE-04 fatalities per person-rem. 
d Existing air quality exceedance is for the region in which the site is located and is not an exceedance of existing site emission requirements. 
c Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 



Chapter 11 Cumulative Impacts 

As identified in Table 11-29, the annual radioactive releases that would result from the combined 

alternatives would increase the current risk to the offsite population. However, the maximum cumulative 

radioactive release would remain well below the EPA standard of 10 millirems per year to the maximally 

exposed individual. 

SNL-NM is in a nonattainment region for carbon monoxide, however, both minimum and maximum 

cumulative emissions would not exceed air quality standards. The combined alternatives would affect 

between 1 to 5 acres of land, or a maximum of approximately 2 % of the available and suitable acreage at 

SNL-NM. Onsite infrastructure demands for water, wastewater treatment, and power would not 

measurably increase from the combined alternatives . 

The combined alternatives would add between 22 to 143 new jobs at SNL-NM, while other actions would 

add an additional 390 jobs. The cumulative increase in employment represents an increase of about 6%over 

existing employment at SNL-NM, which is not expected to affect offsite community infrastructures and 

institutions. 

Future environmental restoration activities at SNL-NM could result in additional impacts beyond those 

identified. The additional impacts from future environmental restoration activities are not expected to result 

in cumulative impacts that would exceed environmental and public health standards. 

11.15 Savannah River Site 

DOE considered the management of LLMW, LLW, TRUW, HLW and HW at the Savannah River Site 

(SRS). The most adverse impacts at SRS, and in the SRS region, would occur as a result of some 

centralized and regionalized alternatives where treatment and disposal facilities would be constructed for 

SRS to manage its own LL W and LLMW, in addition to accepting off site LLMW and LL W for treatment 

and disposal, offsite TRUW for treatment, and offsite HLW canisters for storage. The least adverse impacts 

generally would result from other regionalized and centralized alternatives where SRS would only prepare, 

package, and ship waste for offsite treatment and disposal. Table 11-30 lists the minimum and maximum 

impacts of the alternatives considered for SRS. 
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Table 11-30. Savannah River Site Range of Combined Waste Management Alternative Impacts" 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Waste Type Alt. Min. j Alt. . Max. Alt. . Min. . Alt. j Max. Alt. . Min. . Alt. j Max. 
--------41••·················· 

2.7E-03 l D-R4 j 3.5E+OO C l l.3E-06 l D-R4 l l.SE-03 C l 6. lE-08 l D,Rl,2,4 l 9.SE-07 Low-Level Mixed 
Low Levelb 

Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelh 

Transuranic 
High Levelb 
Hazardousb 

Total 

Waste Type 

C 
C5 

D 

C 
C5 

D 

Alt. 

Alt. 

2 .5E-02 i ~::,5, i l.2E+OO C5 i l.2E-05 i ~::,5, i 6.lE-04 l -- 1-- 1--
l.0E-0l 1 R2,3 1 5. IE+03 D 1 5. IE-05 1 R2,3 1 2.6E+OO R2,3 l 4.7E-10 1 C l 1.6E-09 

l -- j __ i -- i -- i -- N,R2 i 0.0E+OO i D ! i -.3E-03 

, 1.JE-01 ! l s.1E+03 ! 6.4E-OS i i 2.6E+oo i 6.lE-08 i i I.3E-03 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

12.5E-08 1 D-R4 l 3.3E-05 C l 1.3E-ll 1 D-R4 1 t.7E-08 C l 7.9E-13 1 D,Rl,2,4 j l.3E- ll 
l 2.3E-07 1 R2,4,5, l 1.IE-05 C5 1 l.2E-10 1 R2,4,5, 1 5.7E-09 1 -- 1-- l --
: : C3 4 : ' ' C3 4 ' : : ' i 9.5E-07 i R2:3 i 4.SE-02 D i 4.SE-10 i R2:3 i 2.4E-05 R2,3 i 0.0E+OO i C i 2. lE-14 

i -- i -- l -- l -- i -- i -- N,R2 i 0-.0E+OO i D i l.7E-08 

I l.2E-06 I l 4.SE-02 l 6.lE-10 1 l 2.4E-05 l 7.9E-13 1 l 1.1E-OS 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Min. Alt. Max. Alt. Min . Alt. Max. Alt . Min. Alt. Max. --------1, .................... ; ............. ........ ; ..................... : ......................................... : .....................•..................... : ..................... .......................................... i ••••••••••••.•••••••• : .. ................ . 

Low-Level Mixed C ; l.3E-04 ; D-R4 ; l.2E-0l C ; 6.5E-08 ; D-R4 ; 6. IE-05 C ; 3. IE-08 ; D,Rl,2,4 ; 4.9E-07 
Low Levelb C5 1 2.2E-03 1 R2,4,5, 1 6.6E-02 C5 1 l. lE-06 1 R2,4,5, 1 3.3E-05 1 -- l -- 1 --

; 1 C3,4 1 1 1 C3,4 1 1 1 l 
Transuranic 
High Levelb 
Hazardousb 

Total 

D 1 l.IE-02 1 R2,3 1 5.6E+02 D 1 5.4E-06 1 R2 ,3 l 2.SE-01 R2,3 l 2.3E-10 l C 1 8. lE-10 
: : : : : : : : : 

j -- j -- j -- j -- j -- j -- N,R2 j 0.0E+OO j D j 6-.5E-04 

l 1.JE-02 l l s.6E+o2 l 6.6E-06 l l 2.sE-01 1 3.lE-08 1 l 6.SE-04 

Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Low-level waste does not contain hazardous chemicals and therefore does not 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 . 
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0 Table 11-30. Savannah River Site Range of Combined Waste Management Alternative lmpacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required Gallons of Water Use Per Day 

Waste Type Alt. /Pollutants Alt./Pollutants Alt. Min . Alt. Max. Alt. Min. Alt. Max. . . . 1--------• I··········································•··········································· .........•..........•......•.•............•......... .......•.•.. , ..................... ................................................................................ .. 
Low-Level Mixed All/None l All/None C l 12.8 1 D-R2,R4 l 22.6 C 2,832 R4 35,717 
Low Level All/None l All/None C3,4 l 13.4 l R6,7 l 82.5 N 13,690 R6,7 174,220 
Transuranic All/None \ All/None C l 4.3 l R2,3 l 8.2 C 8,530 R2,3 22,118 
High Level All/None l All/None C l 0.0 l D-R2 l 2.0 C 2,600 RI 2,800 
Hazardous All/None j All/None N,R2 i 0 .0 i RI i 0 .8 N,R2 0 RI 593 

Total All/Noneb \ l All/None 1 30.5 l l 116.1 27,652 235,448 

Resources-Continued Socioeconomic Impacts 

Gallons of Wastewater Per Day Megawatts of Power Percent Change in Regional Employment 

Waste Type Alt. Min. Alt . Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . . . . . . . --------t1 ................................. ..................... ............... ................. ······················································································ ................................................................................... . 
Low-Level Mixed C l I 053 l RI 2 l 8,980 R3,C l I .41 l R2 l 2.55 C l 0 09 l RI 2 4 l 0.46 
Low Level C3,4 l 10:438 j R6:7 j 40,247 N j 5.31 l R6,7 l 9.77 Cl,2,5 i o:40 i R6:1· \ 2.48 
Transuranic C l 847 l R2 ,3 ; 7,366 C l 0 . 19 l R2,3 l 1.17 C l 0.07 l R2,3 l 0.38 
High Level C l 2,600 l RI 1 2,800 D-C 1 0.08 1 D-C ) 0.08 C \ 0.06 i RI i 0.08 
Hazardous N,R2 ! 0 ! RI ! 371 N,R2 ! 0.00 ! RI ! 0.13 N,R2 j 0.00 j RI j 0.01 

Total 1 14,938 l 1 59,764 l 6.99 1 l 13. 10 l 0.62 l i 3.41 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. --------11 .............. ...... : ....................... ........... ....... ... ...... ............... .................... : ..................... : ..................... : .................. . 
Low-Level Mixed C l 0.04 l Rl,2,4 l 0.32 C \ 253 l Rl,2,4 \ 1,245 
Low Level Cl,2 ,5 l 0. 19 l R6,7 1 1.33 Cl,2,5 l 1,066 j R6,7 l 6,630 
Transuranic C l 0.o3 l R2,3 l 0.16 C l 186 l R2,3 l 1,024 
High Level C l 0.00 l RI l 0.03 C l 283 l RI l 594 
Hazardous N,R2 j 0.00 j RI j <0.01 R2 l 0 l RI l 32 

Total l 0.26 l l < 1.s4 l 1, 1ss l 1 9,525 

Key: Alt. = Alternative; C = Centralized Alternative; D = Decentralized Alternative; Max. = Maximum; Min.= Minimum; N = No Action Alternative; R = Regionalized 
Alternative; Scientific notation such as I. 0E-05 = 0. 0000 I. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously. 
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SRS would continue in the future to conduct defense program missions including those for tritium and 

special nuclear materials. The existing environmental conditions at SRS resulting from these ongoing 

activities are described in Chapter 4. Several additional actions are planned, or underway, at SRS. These 

actions include continued management of spent nuclear fuels (DOE, 1995d); tritium supply and recycling 

(DOE, 1995a); the transfer of Nuclear Weapons complex nonnuclear functions to the SRS (DOE, 1993); 

the processing of F-Canyon plutonium solutions to plutonium metal (DOE, 1994g); the interim management 

of nuclear materials (DOE, 1995b); the operation of the Defense Waste Processing Facility (DOE, 1994h); 

other site projects for the management of waste (DOE, 1995c); and environmental restoration activiti~s . 

Table 11-31 identifies the range of cumulative impacts resulting from these other actions, the combined 

alternatives, and existing activities that include atmospheric radiological releases from the Vogtle Nuclear 

Power Plant which is near SRS. Table 11-31 does not include under the category of other actions the 

impacts of waste management projects considered in the SRS Waste Management EIS (DOE, 1995c) that 

are also considered under the alternatives in this PEIS. Table 11-31 includes the impacts of SRS managing 

aluminum-clad spent nuclear fuel as recently decided by DOE and evaluated in DOE, 1995d. 

As identified in Table 11-31, the maximum annual cumulative radioactive releases would result in a large 

increase in the risk to the offsite population. The maximum cumulative increase in radioactive relea5es 

would primarily result from the treatment of TRUW and releases associated with tritium production and 

recycling. However, maximum cumulative radioactive releases would be below the EPA standard of 10 

millirems per year to the maximally exposed individual. 

SRS is in an attainment region where criteria air pollutants do not exceed standards. The emissions 

resulting from the combined alternatives would not result in air quality standard exceedances. However , 

maximum cumulative air emissions would be expected to exceed the particulate standards from construction 

of tritium production and recycling facilities, should such facilities be located at SRS. Mitigation measures 

for particulate emissions would be necessary. 

The combined alternatives would affect between 31 to 116 acres of land at SRS, while other actions could 

affect another 470 acres. Although the combined alternatives and other actions would only cumulatively 

affect a maximum of less than 1 % of the available and suitable acreage at SRS, the amount of land affected 

would require detailed characterization studies and evaluations to ensure protection of wildlife habitats and 

cultural artifacts. 
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Table 11-31. Savannah River Site Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimumb Maximumb 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem< 6.4E+OO l.3E-02 5. IE+02 l.5E+02 2.4E+0l 6.7E+02 
Number of radiation fatalities from annual 3.2E-03 6.4E-06 2.6E-0l 7.5E-02 l .2E-02 3.4E-Ol 

dose< 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem< - l .4E-0l l.2E-04 4.8E+OO 2.5E+OO 5.4E-01 7.4E+OO 
Radiation cancer fatality risk from annual 7.0E-08 6. IE-11 2.4E-06 l.3E-06 2.7E-07 3.8E-06 

dose< 

Air Quality Exceedances None None None PM10 None PM10 

Resources 
Suitable acreage available (used) 145,400 (31) (116) (470) 145,359 144,814 
Percent of current water capacity 32 <I 5 1,357 <58 1,394 
Percent of current wastewater capacity 67 2 8 3,367 87 3,442 
Percent of current power demand -- 5 11 311 42 316 

Site Employmentd 17,192 298 5,667 4,106 17,775 26,965 

Key: PM10 = particulate matter of less than 10 microns in diameter; Scientific notation such as 8.5E-03 = 0.0085; < = less than. 
• Other actions include those for which DOE has made decisions that include the transfer of nonnuclear functions to the Savannah River sites (DOE, 
1993), the operation of the Defense Waste Processing Facility (DOE, 1994h), processing of F-Canyon plutonium solutions to plutonium metal (DOE, 
1994g), and interim spent nuclear fuel management (DOE, 1995d); and actions for which DOE has not made decisions that include tritium supply and 
recycling (DOE, 1995a), interim management of nuclear materials (DOE, 1995b), and other waste management actions (DOE, 1995c) . Other action 
impact data includes the most adverse impacts, but does not include the impacts of waste management actions contained in DOE, 1995c, which are 
included in this PEIS. 
b Minimum cumulative impacts include existing and minimum WM impacts and the impacts of other actions on which DOE decisions have been made. 
Maximum cumulative impacts include existing and maximum WM impacts and the impacts from all other actions . 
c Existing annual radiation doses and fatalities based on DOE, 1994a, and include radiological releases from Vogtle Nuclear Power Plant. Minimum 
and maximum WM radiation doses based on combined data divided by the period of operation. Number of radiation fatalities based on 5E-04 fatalities 
per person-rem. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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The maximum demand for water, wastewater treatment, and power resulting from the combined 

alternatives would not exceed more than 11 % of existing capacities and would not require upgrades or 

expansion of capacities. Cumulatively, water, wastewater, and power capacities at SRS would require 

major improvements (expansions or upgrades) from the increased demands caused by the construction and 

operation of a tritium production facility, should such a facility be located at SRS. 

The combined alternatives could add between 298 to 5,667 new jobs at SRS, while other actions could also 

increase the number of jobs at SRS by up to 4, 106. Cumulatively, the number of jobs at SRS could increase 

by up to 56 % over current employment, which could affect existing off site community infrastructures and 

institutions. 

Future environmental restoration activities at SRS include the decontamination and decommissioning of 

facilities and the remediation of contaminated groundwater. Future environmental restoration activities 

could result in additional impacts beyond .those identified. The additional impacts from future 

environmental restoration activities are not expected to result in cumulative impacts that would exceed 

environmental and public health standards. 

11.16 Waste Isolation Pilot Plant 

The only alternative being considered for the Waste Isolation Pilot Plant (WIPP) is the possible treatment 

of all contact-handled TRUW under the TRUW Centralized Alternative. Table 11-32 lists the impacts of 

this alternative for WIPP. 

WIPP is the candidate location for a geologic repository for DOE TRUW. The potential impacts of 

transuranic disposal at the WIPP have been assessed in previous environmental impacts statements (DOE, 

1980; DOE, 1990b). Table 11-33 identifies the range of cumulative impacts resulting from the possible 

treatment and disposal of TRUW at WIPP. 

As identified in Table 11-33, the annual cumulative radioactive releases could result in a large increase 

in risk to the offsite population. The maximum increase in radioactive releas~s would exceed the EPA 

standard of 10 millirems per year to the maximally exposed individual. 
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.i,:. Table 11-32. Waste Isolation Pilot Plant Range of Combined Waste Management Alternative Impacts" 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Waste Type Alt. . Min . j Alt . . Max. Alt. Min. Alt. Max. Alt. Min. Alt. 
~-------fl··········· ······:· ·· ········ ········ ··:······ ········ ····· ··:·· ················· ·· 

Low-Level Mixedb · -- · -- • --

~;,~~;,; D-RJ I~ I~ I i:2E+OJ 

Ha:::::sb IO I I ~-.2E+03 

D-R3 D-R3 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Waste Type Alt. Min . Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

:::; ·1~··············1··~················1~:~::~: ····· ·:::; ········1·~ ·············1~·············· 1·\:~=···· :::-· ;~ ,~··-···-··(::·:· Low-Level Mixedb 
Low Levelh 
Transuranic 

: : : : : : : : High Levelb 
Hazardoush 

Total 
! ~ 1-- [2&.l ! ~ 1-- I 1--- • I - I ;=_."12 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Waste Type Alt. Min. Alt . Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. . . . --------fl••················:·····················:·····················:····················· ................... . 
Low-Level Mixedb · · • 

t+.,~;,; D-RJ l ~ I ~ I ~9E+OI D-RJ 

H~::::sb I~- I I 9.9E+0l 

0 1~ i~OE-02 ~~ 1~ 1~ lf•E~ 

: 0 ; ; 5.0E-02 ! 0 ! ! 2.6E-09 

Key: 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 I .0E-05 = 0.00001 · 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b The Waste Isolation Pilot Plant does not have low-level mixed, low-level, or high-level waste, and no hazardous waste facilities were considered under the hazardous 
waste alternatives. 
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Table 11-32. Waste Isolation Pilot Plant Range of Combined Waste Management Alternative Impacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required 

Waste Type Alt./Pollutants Alt./Pollutants Alt. Min. Alt. Max. . . . 
----------41•• ································ ··· ···· ··· ··· ······· ···· ········ ·· ····· ····· ····· ····················•·····················•·····················•····················· 

Low-Level Mixedb 
Low Levelh 

i~:~s~~:i1~ All/None i,,,.! --~-/Radiation 

Hazardousb 

Total All/None i Radiation 

. . . . . . 

D-R3 

I : I~ I 
Resources-Continued 

Gallons of Wastewater Per Day Megawatts of Power 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. . . . . . . 

8.8 

8.8 

Max. 
----------41 ... .............. , ... ...... ........ ... . , ...... .......... ..... , ... ... ............. . ····················•·····················•·····················•····················· 

Low-Level Mixedb · · 

~1,~;,; 0-RJ i ~ i ~ 
Haz;:::~sb I -~ , --

15,204 

15,204 

. . . . . . 

I O I~ I 
~ ~ -- E 

~ ~ -- ~ 

1 0 1 1 

D-R3 3.5 

3.5 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Waste Type Alt. Min. Alt . Max. Alt. Min. Alt . Max. 
1--Lo-w--Le-v_e_l_M-ix_e_d_b ---4l••··· .... ....... . 1 ..................... : ···················-j- ···················· ·· ··················j················ ..... 1 ..................... j .................. . 

Low Levelb i i i :: i :: i 
i~:~s~~~~ D-R3 I O C I 0.64 D-R3 I -~ I ~ I 
Haz;:::~sb I O I 0.64 I -~ , -- I 

2,346 

2,346 

Gallons of Water Use Per Day 

Alt. Min. Alt. Max. 

D-R3 I ~I~ I ., .. ~ 
: : : 

I -~ 1-- I 41,429 

Socioeconomic Impacts 

Percent Chang_e in Regional Employment 

Alt. Min. Alt. Max. . . . .................................................................................... . . . . . . 

D-R3 I · I~ I 2.05 

I o ,-- I 2.05 

Key: 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 l.0E-05 = 0.00001 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste , transuranic waste, and high-level waste. 
b The Waste Isolation Pilot Plant does not have low-level mixed , low-level , or high-level waste , and no hazardous waste facilities were considered under the hazardous 
waste alternatives . 
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Table 11-33. Waste Isolation Pilot Plant Range of Cumulative Impacts 

I Combined Waste 
Management Impacts Cumulative Impact Range 

Other --

Impact Category Existing Minimum Maximum Actions• Minimumb Maximumb 

Offsite Population Human Health Risks 
Annual radiation dose in person-rem< -- -- 1.2E+02 l.IE-03 -- 1.2E+02 
Number of radiation fatalities from annual -- -- 6.lE-02 5.5E-07 -- 6.lE-02 

dose< 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in millirem< -- -- 3.2E+0l 3.5E-03 -- 3.2E+0l 
Radiation cancer fatality risk from annual -- -- l.6E-05 l.8E-09 -- l.6E-05 

dose< 

Air Quality Exceedances None -- Radiation None None Radiation 

Resources 
Suitable acreage available (used) 10,210 -- (9) (1037) 10,210 9,164 
Percent of current water capacity <1 -- <1 1 <1 <2 
Percent of current wastewater capacity 65 -- 82 178 2 325 
Percent of current power demand -- -- 1 8 -- 9 

Site Employmentd 932 -- 1,073 22 932 2,027 

Key: Scientific notation such as 8.5E-03 = 0.0085; < = less than. 
• Other actions include the possible operation of the Waste Isolation Pilot Plant. Numerical values are those contained in DOE, 1980, and DOE, 1990b, 
for operation minus current commitments of resources and existing employment. 
b Minimum cumulative impacts do not include the possible operation of the Waste Isolation Pilot Plant for which a decision to proceed to the Disposal 
Phase has not yet been made, while maximum cumulative impacts include the possible operation of the Waste Isolation Pilot Plant. 
c Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided by 
the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
d Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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WIPP is an attainment region where criteria air pollutants do not exceed standards. The maximum air 

emissions, other than radioactive emissions, would not result in air quality standard exceedances. Treatment 

of contact-handled TRUW at WIPP would affect 9 acres of land, while facilities for disposal could affect 

another 1,037 acres. These actions cumulatively would affect approximately 10% of the available and 

suitable acreage at WIPP. 

The maximum demand for water and power resulting from the treatment of contact-handled TRUW would 

not measurably affect existing usage or capacity. The treatment of TRUW and the disposal of TRUW 

would individually and cumulatively require increases in wastewater treatment capacity. In addition, 

treatment of TRUW would more than double the current level of employment at WIPP and could impact 

existing offsite community infrastructures and institutions. 

11.17 West Valley Demonstration Project 

DOE considered the management of LLMW, LLW, TRUW, and HLW at the West Valley Demonstration 

Project (WVDP). WVDP has very small quantities of both LLW and TRUW, and impacts associated with 

these two waste types are expected to be minimal. The most adverse impacts at WVDP and in the WVDP 

region would occur as a result of the decentralized alternatives where treatment and disposal facilities 

would be located at WVDP to manage its own waste. The least adverse impacts generally would result 

from the regionalized and centralized alternatives where WVDP would only prepare, package, and ship 

its waste for offsite treatment and disposal. Table 11-34 lists the minimum and maximum impacts of the 

alternatives considered for WVDP. 

Additional actions to occur at WVDP include the vitrification HLW which was previously assessed in an 

environmental impact statement (DOE, 1982), and completion and closure activities that are to be assessed 

in a separate EIS. The impacts of vitrification are not expected to result in measurable changes to the 

impacts caused by existing activities. Table 11-35 identifies the range of cumulative impacts at WVDP. 

As identified in Table 11-35, the maximum annual cumulative radioactive releases would result in an 

increase in risk to the offsite population. The maximum cumulative increase in radioactive releases would 

be well below the EPA standard 10 millirems per year to the maximally exposed individual. 
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00 Table 11-34. West Valley Demonstration Project Range of Combined Waste Management Alternative lmpactt' 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transµranicb 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranicb 
High Levelb 
Hazardousb 

Total 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranicb 
High Levelb 
Hazardousb 

Total 

Offsite Population Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. Min. I Alt. Max. Alt. Min. Alt. Max. Alt. ..... ~!~.: ...... : ....... Alt ........ L. .. ~~: .... . 
Rl,2,3 '3.4E-04 I~ I !:°E-04 Rl,2,3 I ': 7E-07 I~ I ~:5E-07 Rl-C - 45E-09 I~ I t-09 

3.4~04 1-- I :.0&-04 I :=.7&-07 i== I ~.5&07 4.S&-09 1-- i ~.l&<W 

Offsite Maximum Exposed Individual Health Risks 

Radiation Doses in Rem Radiation Cancer Fatality Probability Chemical Cancer Incidence Probability 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

RI-C l 5.2E-09 j D l 7.6E-09 Rl-C l 2.6E-12 j D j 3.SE-12 Rl-C l t.5E-13 . D l t.7E-13 

l -- l == l -- l == l -- l -- l == I == 

I :.2EM 1-- I ~-•- I ~-~12 I :: I ~.SF,12 I ~-5&13 I ~-7Fr13 

Noninvolved Worker Health Risks 

Radiation Doses in Person-Rem Number of Radiation Fatalities Chemical Cancer Incidences 

Alt. Min . Alt. Max. Alt. Min . Alt. Max. Alt. Min. Alt. i Max. 

Rl ,2,3 : 4.4E-07 I~ I ~-.4E-07 Rl ,2,3 I ~_.2E-10 I~ I ~_.2E-10 Rl,2,3 I ~_.9E-ll I~ I ~:0E-10 

~ -- ~ ~ ~ E ~ E-- E--
~ -- ~ -- i -- ~ -- [ -- ~ -- ~ -- ~ --

4.4E-07 1-· I s.4E-07 I ~-.2E-10 1-- I 4.2E-IO I s.9E-n 1-- I ~~oE-10 

Key: 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 
b Routine high-level waste storage does not result in releases of radioactive or chemical substances. West Valley has deminimus quantities of low-level and transuranic 
waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives . 
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Table 11-34. West Valley Demonstration Project Range of Combined Waste Management Alternative lmpacts"-Continued 

Air Quality Exceedances Resources 

Construction Operation Acres Required 

Waste Type Alt./Pollutants Alt ./Pollutants Alt. Min . Alt . Max. . . . ---------11••···················································································· 
Low-Level Mixed All/None I,, A __ IIINone 
Low Levelb 
Transuranich · 
High Level All/None ! All/None 
Hazardousb · 

All/None< I :II/None Total 

····················•·······•·•··· ········•·····················•····················· 
Rl-C I 0.7 ,~ I 1.5 

RI -C ! 3.0 ! D ! 4.0 

I 3., I -- I 5.5 

Resources-Continued 

Gallons of Wastewater Per Day Megawatts of Power 

Waste Type Alt . Min. Alt . Max. Alt. Min. Alt. Max. ---------1, .................... .. ......... ...... .. .. ................... .... i .......•. . •.•.•. .. ... . .. .• ...•. ..... .. ...•.... ........... .... .. •... .. . . . . ...... . . . .. . : . .. . . . .•..•..•....•.. 

~~~~~~::~ixed Rl -C I 17:~ I~ I 240 Rl -C I 0.03 l ~ l 0.26 

High Level D-C ! 1,300 ! D-C ! 1,300 D-C l 0.04 l D-C j 0.04 

H~::::sb I 1,47: 1-- I 1,540 I 0.071-- I 0.30 

Waste Type 

Low-Level Mixed 
Low Levelb 
Transuranicb 
High Level 
Hazardousb 

Total 

Socioeconomic Impacts-Continued Total Costs 

Percent Change in Regional Population 1994 Millions of Dollars 

Alt. Min . Alt. Max. Alt . Min. Alt. Max. 

Rl -C I 0.00 I ~ I 0 .00 Rl-C I -~ I ~ I 17 

D-C i 0.00 i D-C i 0.00 D-C i 29 i D-C i 29 

I o.oo 1-- I o.oo I 3-~ 1-- I 46 

Gallons of Water Use Per Day 

Alt. Min. Alt. Max. . . . .................................................................................... 
Rl-C I 36~ I~ I 1,925 

D-C ! 1,300 i D-C i 1,300 

I l,66~ ,-- I 3,225 

Socioeconomic Impacts 

Percent Change in Regional Employment 

Alt. Min. Alt. Max. . . . 
••••• ••••••• •••••••••••••••• • •• •••• ••••••••••••••• ••••••• ••••••••••• •••••••n••••••• 

Rl--C I 0.00 I~ I 0.00 

D-C i 0.00 i D-C i 0.00 

I o.oo 1-- I o.oo 

Key : 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 l.0E-05 = 0.00001. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. 

West Valley has deminimus quantities of low-level and transuranic waste, and no new hazardous waste facilities were considered under the hazardous waste alternatives. 
c Combined construction air quality assumes that construction of different waste type facilities does not occur simultaneously . 

• 

-
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Table 11-35. West Valley Demonstration Project Range of Cumulative Impacts 

Combined Waste 
Management Impacts Cumulative Impact Range 

Other 
Impact Category Existing Minimum Maximum Actions• Minimum Maximum 

Offsite Population Human Health Risks 
Annual radiation dose in person-remb 2.4E-03 3.4E-05 5.0E-05 -- 2.4E-03 2.4E--03 
Number of radiation fatalities from annual l.2E-06 1.7E-08 2.5E-08 -- l.2E-06 l .2E--06 

doseb 

Offsite Maximum Exposed Individual 
Health Risk from Atmospheric Releases 

Annual radiation dose in milliremb 2.9E-04 5.2E-07 7.6E-07 -- 2.9E--04 2.9E--04 
Radiation cancer fatality risk from annual l.5E-10 2.6E-13 3.8E-13 -- l.5E-10 l.5E-10 

doseb 

Air Quality Exceedances None None None -- None None 

Resources 
Suitable acreage available (used) 165 (4) (6) -- 161 159 
Percent of current water capacity 64 2 3 -- 66 67 
Percent of current wastewater capacity 100 2 2 -- 102 102 
Percent of current power demand 45 l 5 -- 46 50 

Site Employment< 643 1 10 -- 644 653 

Key: Scientific notation such as 8.5E-03 = 0.0085. 
• Although the West Valley Demonstration Project has not yet begun vitrification of HLW, vitrification is assumed to result in the same levels of human 
health risks, air quality, resource commitments, and employment as included under existing conditions. 
b Existing annual radiation doses and fatalities based on DOE, 1994a. Minimum and maximum WM radiation doses based on combined data divided 
by the period of operation. Number of radiation fatalities based on 5E-04 fatalities per person-rem. 
c Combined WM employment represents the annual average minimum construction or operation employment and annual average maximum construction 
or operation employment. 
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WVDP is in an attainment region where criteria air pollutants do not exceed standards. The cumulative 

emissions are not expected to result in air quality standard exceedances. The combined alternatives would 

affect between 4 to 6 acres of land, or a maximum of approximately 4 % of the available and suitable 

acreage at WVDP. The maximum cumulative demand for water, wastewater treatment, and power would 

not exceed more than 5 % of existing capacities, and only wastewater treatment facilities would potentially 

require expansion or upgrading. The combined alternatives would add between 1 to 10 new jobs at 

WVDP, which would not affect existing offsite community infrastructures and institutions. 

Completion and closure activities at WVDP could result in additional impacts beyond those identified. The 

additional impacts from future environmental restoration activities are not expected to result in cumulative 

impacts that would exceed environmental and public health standards. 

11.18 Transportation 

In addition to the combined and cumulative impacts of the alternatives at and in the region of each of the 

major sites, combined and cumulative impacts could also occur regionally and nationally from the 

transportation of waste. Table 11-36 and 11-37 summarize the range of combined impacts that could occur 

from the routine transport of waste by truck and rail for the alternatives. 

For the combination of alternatives that would involve the fewest shipments of waste, the transport of HL W 

would have the highest number of shipments and shipment miles , while the transport of HLW and TRUW 

wou,ld result in the highest radiological consequences and risks to transport crew members and the 

population along transportation routes. For the combination of alternatives that would involve the largest 

number of shipments, the transport of LLW would result in the highest number of shipments , shipment 

miles, and radiological consequences and risks to transport crew members and the population along 

transportation routes. 

The transport of waste by truck would result in a combined total of between 12 to 69 fatalities for the 

shipment of LLMW, L,LW, TRUW, and HW over about a 20-year period and the shipment of HLW over 

about a 40-year period. Of these fatalities, about 6 to 23 fatalities would result from the exposure of 

transport crew members and the population along transportation routes to the radioactive components in 

the waste. The transport of LLMW, LLW, TRUW, and HLW by rail, and HW by truck, would result in 
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Waste Type 
--------11 

Low-Level Mixed 
Low Level 
Transuranic 
High Level 
Hazardous 

Total 

Waste Type 

Low-Level Mixed 
Low Level 
Transuranic 
High Level 
Hazardous< 

Total 

Waste Type 

Table 11-36. Combined Waste Management Alternative Truck Transportation Impacts" 

Waste Transport Shipments and Mileage 

Number of Waste Shipments Millions of Miles of Shipments Maximum Shipments To or From a Site 

........ ~~~: ...... : ........... ~~~: .. ! ......... ~~~: ...... : ...... ~~~:...... . ....... ~~~: ..... ; ...... ~!~: ....... : ......... ~~~: ...... : ...... :-:.~.~: ..... . Alt. Site j Shipments 

D j 490 j R3 j 10990 D 0.2l R3 j 14.9 R3 l Nevada Test Site 9650 
D l 24420 l C4 l 264060 D 5.6 l Cl l 563.0 C2 l Nevada Test Site 257270 
R2 j 18640 j D j 23900 R2 34.0 j D j 42.4 D l Waste Isolation Pilot Plantl 23680 
D l 28372 l C l 31372 D 35.7 l C l 39.8 D-C l Nevada Test Site 28372 
R2 i 1685 ! RI i 2483 R2 30.0 i RI i 55.7 

l 73607 l l 332805 to5.5 l l 115.8 

Rl I Hanford Site b 423 

Radiological Doses from Waste Transport Waste Transport Fatalities 

Routine Occupational Dose in Person-rem Routine Population Dose in Person-Rem Vehicle Emission Fatalities 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 

D 
D 
R2 
D 

j 7.7E+OO j R3 j 4.3E+02 D j 9.2E+OOj R3 j 5.1E+02 D j 4.2E-03 j R3 j l.0E-01 
l 2.3E+02 l Cl l l.6E+04 D l 2.4E+02 l Cl,5 l l.9E+04 Rl,2 l l.OE-01 l C2 l 
j 2.9E+03 j D j 3.7E+03 R2 j 2.9E+03 l D j 3.9E+03 R2 j l.SE-01 j D j 
l 3.2E+03 \ C l 3.5E+03 D l 4.3E+03 \ C l 4.8E+03 D-R2 1 2.8E-01 \ C 1 
1 --1 -- j -- -- j -- j -- j -- D,R2 j l.OE-01 j RI I 

2.9E+OO 
2.2E-01 
3.0E-01 
1.8E-01 

j 6.3E+03 j j 2.4E+04 j 7.5E+03 j j 2.8E+04 j 6.8E-0l l j 3.7E+OO 

Waste Transport Fatalities-Continued 

Number of Occupational Radiation Fatalities Number of Population Radiation Fatalities Vehicle-Related Accident Fatalities 

Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
1---------il••··················: ..................... : ..................... :..................... i i : ..... ................. .................... , ..................... : ..................... . 

Low-Level Mixed D l 3. IE-03 l R3 i l.7E-01 D i 4.6E-03 · C i 2.9E-0l D l 1.7E-02 i R3 i 1.0E+OO 
Low Level D l 9.0E-02 l Cl l 6.3E+00 D l l.2E-0l Cl l 9.7E+OO D l 3.0E-01 l C2 l 3.5E+Ol 
Transuranic R2 j l.2E+00 j D j 1.5E+OO R2 j 1.5E+OO D j l.9E+OO R2 j 2.4E+OO j D j 3.0E+OO 
High Level D l l.3E+00 l C l 1.4E+OO D l 2. IE+OO C l 2.4E+00 D-R2 j 2.2E+OO j C j 2.4E+OO 
Hazardous< -- ; -- : -- : -- -- , -- -- : -- D : 2.7E-01 : Rl : 5.3E-01 

: : : : : : : : 

Total 1 2.6E+00 1 1 9.4E+00 I 3.7E+00 1 1.4E+0l 1 5.2E+OO 1 1 4.2E+Ol 

Key: Alt.= Alternative; C =Centralized Alternative; D = Decentralized Alternative; Max.= Maximum; Min.= Minimum; R = Regionalized Alternative; - = Not Applicable, 
see footnote c; Scientific notation such as 7.7E+00 = 7.7, and 2.3E+02 = 230. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. Transport impacts listed 
are those that would occur over a 20-year period except for HLW which would occur over about 40 years. 
b No combined total indicated as different sites involved. 
c Shipments of hazardous do not result in external exposure to radiation and latent cancer fatalities from exposure to radiation. 
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Table 11-37. Combined Waste Management Alternative Rail Transportation Impacts° 

Waste Transport Shipments and Mileage 

Number of Waste Shipments Millions of Miles of Shipments Maximum Shipments To or From a Site 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. . . . . . . Site Shipments 
--------1•························· ········ ···························· ··· ·················· ··· · ........................................... ··········································•1------------~------1• 

Low-Level Mixed D i 360 i R3 i 4540 D i 0.2 R3 i 6.8 R3 Nevada Test Site 
Low-Level D l 9200 l C2 l 96880 D l 2.1 C2 l 219.0 C2 Nevada Test Site l 
Transuranic R2 i 9360 i D i 12010 R2 i 15.8 D i 20.3 D Waste Isolation Pilot Pland 
High-Level D 1 5675 1 C 1 6277 D 1 7.9 C j 8.8 D-C ~evada Test Site 1,_i 

Haz;::::
s

c - - I 245;; I -- I 1197~; -- I 26.-~ -- I 254.-~ --

Radiological Doses from Waste Transport Waste Transport Fatalities 

Routine Occupational Dose in Person-rem Routin~ Population Dose in Person-Rem Vehicle Emission Fatalities 
Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. 

t-------•fl .................... a •••.••••••••••••••••• t ...•.••..••.••..••... t •.• .•. •• •.•.•••.••••. •.•• •.••••. •••...•.• ; ••••••.••••••••.•••.• : •••.•.•.•••.••••.•.•• ;............ .... ..... ; ; : 

Low-Level Mixed D 1 l.9E+OO 1 R3 j 4. IE+0l D 1 5.IE+OO 1 R3 \ 7.6E+0l D \ 4.7E-03 [ R3 1 
Low-Level D j 3.5E+0l j Cl-3,5 [ l.2E+03 D j l.0E+02 j Cl,2 j 2.3E+03 D [ l.0E-01 j Cl,2,4,5 j 
Transuranic R2 l 6.6E+02 l D l 8.4E+02 R2 l 8.2E+02 i D l 1.1E+03 R2,3 i 8.0E-02 i D,Rl,C i 
High-Level D l l.9E+02 j C l 2.IE+02 D j 2.0E+02 j C l 2.1E+02 D-R2 l 4.8E-02 \ C j 

H~::::sc -- I s.9E+o: I -- I 2.3E+;; -- I l.lE+;; I -- I 3.7E+;; -- I 2.2E-O-:, -- I 
Waste Transport Fatalities-Continued 

3,700 
96,880 
11,970 

5675 

b 

Max. 

5.5E-02 
l.8E+OO 

l.0E-01 
5.lE-02 

2.0E+OO 

Number of Occupational Radiation Fatalities Number of Population Radiation Fatalities Vehicle-Related Accident Fatalities 

Waste Type Alt. Min. Alt. Max. Alt. Min. Alt. Max. Alt. Min. Alt. Max. 
t--------ll••············ ······i .... ................. : .............. .... ... : ..................... .................... : ..................... : ..................... ; ......................................... ; ................... .. ; ...................... ; ........ ................. . 

Low-Level Mixed D l 7.7E-03 j R3 ! l.7E-01 D 1 2.7E-031 R3 1 3.8E-02 D l 4.5E-04 l R3,C 1 l.4E-02 
Low-Level D i l.4E-02 i Cl,3 l 4.8E-01 D i 5.2E-02 i Cl,2,4,5 l l.2E+OO D i 4.4E-03 i Cl,5 i 4.7E-01 
Transuranic R2 l 2.6E-0l l D ! 3.3E-01 R2 l 4.lE-01 \ D 1 5.7E-01 R2 1 3.3E-02 \ D l 4.3E-02 
High-Level C \ 7.7E-02 j C j 8.5E-02 C j l.0E-01 \ C \ 1.lE-01 D-R2 \ l.7E-02 \ C j l.8E-02 

Haz:~:::sc -- I J.6E-;: I -- I 1.rn+o-~ -- I 5.6E-O-: I -- I l.9E+O-~ -- I 5.SE-;~ I -- I 
5
.~: 

Key: Alt. =Alternative; C=Centralized Alternative; D=Decentralized Alternative; Max. =Maximum; Min. =Minimum; R=Regionalized Alternative;-= Not Applicable, 
see footnote c; Scientific notation such as 7.7E+OO = 7.7, and 2.3E+02 = 230. 
• Range of impacts does not include the impacts of the No Action Alternatives for low-level mixed waste, transuranic waste, and high-level waste. Transport impacts listed 
are those that would occur over a 20-year period except for HLW which would occur over about 40 years. 
b No combined total indicated as different sites involved . 
c All shipments of hazardous waste were analyzed on the basis of transport by truck . 
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a combined total of between 2 to 6 fatalities over the same time periods. Of these fatalities, about 1 to 3 

fatalities would result from the exposure of the train crew and the population to the radioactive components 

in the waste. The remaining fatalities for both truck and rail transport would ~esult from truck and train 

emissions and accidents independent of the waste being transported. 

The largest number of shipments to or from a single site could occur at the Nevada Test site as a result of 

shipments LLMW and LLW, and the shipments of HLW if Yucca Mountain is found to be suitable for the 

emplacement of defense HLW. A combined total of more than 295,000 truck shipments or more than 

106,000 rail shipments of waste could occur at the Nevada Test Site, or about 56 truck shipments or 21 

rails shipments per day assuming receipt of shipments during 250 day per year. 

The transport of each of the waste types under the alternatives is only one source of potential risk. Other 

sources of risk include the shipments of DOE and commercial spent nuclear fuel, other DOE nuclear 

materials, radioisotopes used in medicine and other activities, and commercial waste. Table 11 - 38 

summarizes existing and reasonably foreseeable shipments of radioactive materials that have been included 

in the assessment of cumulative transportation impacts but which are not a part of the alternatives. A 

discussion of these ot1:ter shipments is contained in DOE, 1995d. 

Table 11-39, summarizes the potential cumulative transportation-related radiological collective doses and 

latent cancer fatalities. Over the 93-year period from 1943 through about 2035, the total number of 

radiation-related cancer fatalities is estimated at 315, or about 3 latent cancer fatalities per year on an 

average annual basis. Within this cumulative total number of fatalities, the general transport of radioactive 

material accounts for approximately 80 percent of radiation-related latent cancer fatalities . The total 

number of potential radiation-related latent cancer fatalities associated with the alternatives in this PEIS 

are about 7 percent of the cumulative radiation-related latent cancer fatalities . 
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Table 11-38. Other Activities Considered i n the Cumulative Transportation Assessment 

Activity 

Existing Activities 

Historical Spent Nuclear Fuel 

General transportation 

Reasonably Foreseeable Activities 

Interim Spent Nuclear Fuel 
Management 

Geologic Repository 

Submarine Reactor ~omponents 

Return of Isotope Capsules 

Uranium billets 

Description 

Historical shipm 
Engineering La 
and Nevada Test 

ents of spent nuclear fuel, Hanford Site, Idaho National 
boratory, Savannah River Site, Oak Ridge reservation, 

Site. 

Nationwide trans port of radioactive materials for medical, industrial, fuel 
sal purposes. cycle, and dispo 

Shipµients to an d between locations for the storage and interim 
DOE spent nuclear fuel. management of 

Shipments of co mmercial spent nuclear fuel to the candidate geologic 
cca Mountain, Nevada repository at Yu 

Shipments of re actor compartments from Puget Sound Naval Shipyard to 
Hanford 

Shipments of ce sium-137 isotope capsules to the Hanford Site . 

Shipment of lo w-enriched uranium billets from the Hanford Site to the 
United Kingdom 
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Table 11-39. Cumulative Transportation-Related Radiological Collective Doses and 
Latent Cancer Fatalitiel 

Category 
Collective occupational Collective general population 

dose in person-rem dose in person-rem 

Historical DOE Spent Nuclear Fuel 
Shipments (1943-1993) 265.4 106.3 

Interim Management of DOE Spent 
Nuclear Fuel Shipments 

Naval (truck and train) 1.5 to 15 0.34 to 12 
DOE (100% truck 1995 to 2035) 0.0 to 1,000 0.0 to 2,300 
DOE (100% train 1995 to 2035) 0.0 to 130 0 .0to 170 

Reasonably Foreseeable Shipments 
Commercial spent nuclear fuel and 
defen~e hifh-level waste to geologic 
repository 8,600 48 ,000 
Submarine reactor component disposal 
Return of cesium-137 isotope capsules -- 0.053 
Uranium billets 0.42 5.7 

0.50 0.014 

General Shipments of Radioactive 
Materials 

1943 to 1982 220,000 170,000 
1983 to2035 89,000 98,000 

Waste Management Alternatives 
Low-level mixed waste 7.7 to 430 9.2 to 510 
Low-level waste 230 to 16,000 240 to 19,000 
Transuranic wasteb 2900 to 3,700 2,900 to 3,900 
High-level wastec 3200 to 3500 4300 to 4800 
Hazardous waste -- --

Total Collective Dose 342,510 346,630 
Total Latent Cancer Fatalities 140 175 

a Estimated occupational and general population doses for all categories except waste management alternatives based 
gn the DOE, 1995d. 

TRUW alternatives include the shipment of TRUW to the Waste Isolation Pilot Plant. 
c Shipments to geologic repository and HL W alternatives both include the shipment of HL W from DOE sites to the 
candidate geologic repository at Yucca Mountain. 
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CHAPrER 12 
Mitigation Measures and Unavoidable Adverse Impacts 

and Irreversible and Irretrievable Commitments of Resources 

This chapter discusses possible programmatic and site-specific mitigation measures that could be 
implemented to reduce or eliminate some adverse environmental impacts. The chapter also addresses 
unavoidable adverse impacts, the relationship between short-term uses of the environment and the 
maintenance of Long-term productivity, and any irreversible and irretrievable commitments of 
resources that would occur because of waste management activities. 

The regulations promulgated by the Council on Environmental Quality to implement the procedural 

provisions of the National Environmental Policy Act (42 USC 4231 et seq.) (NEPA) require that an 

environmental impact statement (EIS) include a discussion of appropriate mitigation measures (see 40 

CFR 1502.14(f); 40 CFR 1502.16(h)). The term "mitigation" includes the following : 

• avoiding an impact by not taking an action; 

• minimizing impacts by limiting the degree or magnitude of an action; 

• rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 

• reducing or eliminating the impact over time; or 

• compensating for the impact by replacing or providing substitute resources or environments ( 40 CFR 

1508.20). 

In addition, NEPA mandates that an EIS address any adverse environmental effects that cannot be avoided 

should the proposal be implemented, the relationship between short-term uses of the environment and 

maintenance and enhancement of long-term productivity, and any irreversible and irretrievable 

commitments of resources that would be involved in the proposed action should it be implemented 

(NEPA, 102(2)(C)). This chapter describes possible mitigation measures unavoidable impacts and 

irreversible commitments of resources that could result from waste management activities. 

12.1 Programmatic Mitigation Measures 

The potential human h~th risks, environmental impacts, and costs associated with the waste management 

alternatives could be reduced or mitigated through the implementation of programmatic and site-specific 
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mitigation measures. Such measures to reduce or eliminate potential risks, impacts, and costs are 

described below. 

12.1.1 PROGRAMMATIC MITIGATION MEASURES 

Implementing Waste Acceptance Criteria and/or Performance Assessments at low-level mixed waste 

(LLMW) and low-level waste (LLW) disposal sites. Under DOE Order 5820.2a (DOE, 1988), DOE sites 

must establish performance objectives for the management of LL W to protect human health and the 

environment. Each site is responsible to implement and maintain performance assessment documentation 

to certify that dose limitations are not exceeded. Waste Acceptance Criteria for LLW are imposed to 

ensure that the dose limitations are not exceeded. The Waste Management Programmatic Environmental 

Impact Statement (WM PEIS) did not factor the LLW Waste Acceptance Criteria into the analysis , but 

rather made the general assumption that all waste slated to be transported to a particular site could be 

accepted by the receiving site. In reality, this may not be the case. Application of LLW Waste Acceptance 

Criteria could potentially reduce estimated risk and impacts at a given site. It is anticipated that all 

appropriate LLMW Waste Acceptance Criteria will be developed. 

Selecting treatment and disposal facility locations within the fenceline based upon site-specific geology 

and demographics. The analysis required that a specific location be identified to conduct the human health 

risk and air quality and ecological impact assessments at each site. DOE chose the location of existing 

facilities to conduct these analyses; however, when no facilities existed onsite, a central location was 

selected for the placement of the waste management facility for these analyses. The estimates of human 

health risk and air quality and ecological · impacts may be reduced or mitigated if alternative locations are 

selected based on site-specific data and considerations. 

Changing treatment and disposal technologies based upon site-specific waste criteria, or applying 

emerging technologies not considered during this study. A base technology was selected for all 

alternatives. The various treatment processes, identified in the treatment process flow diagrams, reflect 

only currently existing, proven technologies. They are also generic in the sense that the same technologies 

have been applied at all treatment sites. Risk and impacts may be reduced or mitigated in the future by 

applying technologies that may not have been developed prior to this study, or by implementing tailored 

treatment based on site-specific and waste-specific needs. 
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Modifying the engineering facility design to reduce or eliminate risk or impacts. For consistency, the 

design parameters for each treatment process were the same, regardless of the site or specific waste 

characteristics (although alpha and remote-handled wastes were treated in engineered facilities designed 

specifically to meet their special treatment and handling needs). The generic models were developed to 

meet DOE's General Design Criteria. However, the actual design would be refined to reflect unique, site

specific environmental parameters and operational parameters (e.g., differences in waste loads, chemical 

and radionuclide composition, and facility age). 

Transporting waste based on treatment need rather than geographic proximity, similar to and in close 

coordination with arrangements specified in the Federal Facility Compliance Act (FFCAct) Site Treatment 

Plans (STPs). Geographic proximity was used to assign shipping routes for the LLMW between DOE 

sites . This assumption eliminated subjective judgments on where to ship and handle waste and minimized 

transportation miles . However, the FFCAct (42 USC 6961 et seq. ) site treatment plan process has 

established site-specific treatment and shipping arrangements in which the DOE's LLMW is transported 

based upon mutual agreement by the shipping and receiving sites. In addition, the STPs usually 

consolidate waste for treatment based upon treatment needs of specific waste streams, rather than on 

geographic proximity. This would reduce total construction requirements and result in fewer impacts and 

costs . 

Using a mix of truck and rail transport based on shipment location, size, and availability . Both truck and 

rail transport of wastes were analyzed on a DOE-wide basis . However, a more appropriate rriix of truck 

and rail could be chosen to minimize potential risk and impacts at both the receiving and shipping 

location , and along the transportation route. Selection of transportation means will be based on human 

health risks, environmental impacts and costs . 

Combining facilities for various waste types and waste streams, such as the collocation of LLW and 

LLMW treatment. Although the DOE analyzed the risks , impacts, and costs associated with facilities 

dedicated to a specific waste type, combining facilities to take advantage of similar processing 

technologies and units, 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 multiple, new facilities across DOE sites. 
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Adjusting timing and scheduling, both the analytical time frame of 20 years and the construction and 

work-off periods for all waste types except HL W. DOE used uniform assumptions for scheduling the 

construction and treatment periods for inventoried and annually generated wastes (called work-off periods) 

for all waste types except HL W. This assumption was required 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 and emissions 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 implementation 

of an intensive and comprehensive training program has reduced the industrial accidents experienced 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 will 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 utilize 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 to be sound in theory, may require significant development prior to becoming proven, 

demonstrated, and acceptable to regulators. To be considered for development, emerging technologies 

must meet at least one, and preferably all , of the criteria of being "better, faster, safer, cheaper" than 

the currently approved technologies they may supplant. 
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Technology is a major factor in DOE's waste management decisions. The availability, or the projected 

availability, of appropriate technologies will govern what can be 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 could mitigate the environmental impacts and the 

economic costs of future waste management activities. 

DOE manages an aggressive national program of applied research, development, demonstration, testing, 

and evaluation for environmental cleanup, waste management, and related technologies . The primary 

objective of this effort is to achieve compliance with applicable regulations, while lowering human health 

risks, environmental impacts, and costs. In many cases, the development of new technology presents a 

greater hope for ensuring a substantial reduction in risk to the environment and improved worker and 

public safety within realistic financial constraints. DOE is currently pursuing three emerging technologies 

that could mitigate the. potential impacts and costs of implementing the alternatives . These technologies 

are: treatment of organic contaminants (e.g ., non-thermal destruction), monitoring of emissions from 

treatment (e.g. , real-time, continuous emission monitoring), and current transportation development 

activities (e.g. , hazardous materials packagings). 

Waste Minimization and Pollution Prevention. DOE has a waste reduction policy that requires DOE sites 

to employ Waste Minimization and Pollution Prevention strategies. To implement these requirements , 

DOE issued the 1994 Waste Minimization/Pollution Prevention Crosscut Plan (DOE 1994b) that 

establishes a DOE-wide goal to meet pollution reduction targets (Executive Order 12856): a 50 % 

reduction in total releases and offsite shipments of toxic chemicals and pollutants by December 31, 1999. 

The 1994 Crosscut Plan calls for each DOE site to establish site-specific reduction goals for hazardous, 

radioactive, radioactive mixed, and sanitary wastes and pollutants. Currently, site-specific goals are being 

prepared. Future implementation of Waste Minimization/Pollution Prevention may result in the reduction 

of future quantities of wastes that require storage, treatment, and disposal , thereby reducing the impacts 

associated with the construction and operation of these facilities. 

12 .1.2 Site-Specific Mitigation Measures 

Potential mitigation measures that DOE could implement to control or reduce human health risks and 

environmental impacts at each site are summarized in Table 12-1. These measures will be considered in 
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greater detail in subsequent project-level NEPA documents prepared 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 . 

Table 12-1. Potential, Mitigati.on Measures 

Impact Area Mitigation Measures 

Air Quality-Construction 
Fugitive Dust • Use of water or chemicals for dust control during road grading or site clearing. 

• Application of asphalt, water, grass seed, or suitable chemical treatments on dirt 
roads, fill stockpiles, and other surfaces which can give rise to airborne dust. 

• Covering of open bed trucks . 

Equipment Exhaust • No unnecessary idling of equipment. 

Air Quality-Operation 
Incinerator • Changing incinerator design (e.g. , using additional filters to remove particulates 

building taller stack to provide greater dispersion, using higher operating 
temperature to attain more complete destruction of organic contaminants). 

• Changing composition of waste incinerated (e.g. , change waste acceptance 
criteria to limit amount of certain materials in waste such as radionuclides). 

• Selecting cleaner burning fuels (e.g., natural gas and low sulfur fuel oils) . 
• Limiting rate of waste introduced into the incinerator (known as the charging 

rate). 

Transportation • Implement transportation control programs that reduce work-related and vehicle 
miles traveled such as: 
• Ridesharing, transit programs, parking management, compressed work 

weeks, flextime, telecommuting. 

Water Resources-Construction 
Availability • Reducing amount of water used for dust suppression and design changes to 

reduce concrete requirements. 
• Use of alternate source to minimize impacts to onsite water resources, such as 

alternatives to water for use in dust suppression and concrete mixing, or mixing 
concrete offsite and transporting to site in mixing trucks. 

Availability • Changing engineering design to increase recycle and reuse of water within 
facility such as zero discharge facility design. 

• Switching surface water use to groundwater or municipal water supply and vice 
versa depending upon which resource is more limited. 

• Returning water to source if same quantity and quality maintained . 

Water Resources (Groundwater)-Disposal 
Quality • Limiting disposal of problem isotopes or storing waste containing problem 

isotopes until radioactive decay lessened their concentration. 
• Changing waste form (e.g. , vitrification or encasement of waste in polymer 

resin). 
• Changing disposal facility design to provide greater isolation (e.g., change 

shallow land burial to greater confinement disposal). 
• Increase the institutional control period and the environmental monitoring 

period . 
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Table 12-1. Mitigation Measures-Continued 

Impact Area Mitigation Measures 

Ecological Resources 
Habitat • Minimize land area requirements and maintain flexible site design and facility 

placement to help avoid sensitive habitats. 
• Use of engineering control practices during construction to minimize direct 

discharges to aquatic resource habitats. 

Economic and • Maintain consistent level of funding throughout the life of the project to 
Population provide stable economic environment. 

• Assist community to compensate for situations where existing resources may 
fall short of demand (e.g., return of land suitable for development to local 
community) . 

• Close coordination with appropriate agencies (public and private) in local 
community to anticipate future demand and plan necessary facilities . 

• Staggering start and shut-down dates to extend the period over which the 
complex employs waste management workers. 

• Job training and retraining (to help reduce demand for new employees who 
would in-migrate into regions and place additional demands on local 
infrastructure) . 

• Cooperation and communication with existing industries to identify and take 
advantage of opportunities for diversification. 

Infrastructure • Expansion of water supply, wastewater treatment, and power supply capacity 
or allotment to meet new demand and anticipated long term regional growth; 
consideration of burden payments may be necessary, depending upon severity 
of impacts. 

• Implementation of or strengthening of site resource conservation measures 
(e.g., reducing landscaping irrigation, using reclaimed greywater for irrigation 
and other uses where possible, installing energy-efficient florescent lights). 

• Implementation of or strengthening of community resource conservation 
measures and education (e.g. , rating homes and businesses for energy-
efficiency and providing incentives for improvements). 

• Working with local and regional planners to prepare for additional road 
traffic , water, wastewater treatment, and power supply requirements to 
enhance ability of affected jurisdictions to plan effectively. 

Cultural Resources • Use of surveys to ensure adherence with the National Historic Preservation 
Act and associated regulations. 

• Involvement of stakeholders concerned about cultural resources in 
decisionmaking. 

Public and Worker • Use of safety analyses to establish safety limits within which a facility can 
Safety operate while limiting risks and adequately protecting the environment. 

• Review and modification, as appropriate, of existing emergency action plans 
at DOE sites to ensure appropriate response to accidents and other 
emergencies that might arise from operation of new waste management 
facilities . 

• Planning of specific transportation routes to minimize risk using DOT routing 
guidelines. 

• Training to ensure emergency procedures . 
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12.2 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 environmental impacts caused by treating, storing, 

disposing, and transporting wastes. The location and severity of these impacts will depend on which of 

the alternatives is implemented for a given waste type. In general, more sites will experience unavoidable 

impacts under the decentralized alternative for any of the waste types than under the regionalized or 

centralized alternatives. Aggregate transportation impacts, in contrast, will increase under the regionalized 

and centralized alternatives because more shipments would be required to treat and dispose the total 

aggregate wasteload. This section includes discussion of adverse effects that potential mitigation measures 

could not reduce or avoid . 

Health Risk to Workers and the Public 

Some health risks to workers and the public will be unavoidable at the time selected management 

strategies are implemented. Workers at facility construction sites, operating waste management facilities, 

and involved in truck or rail shipments are subject to the same types and frequencies of injuries and 

accidental deaths that workers experience across the industrial sector of the nation. Workers would also 

be exposed to the specific health risks of exposures to radiation and hazardous chemicals. The public 

would generally be at a lower risk than any of the workers involved in waste management activities. 

Risks would be higher at those sites where waste management activities are concentrated; where the 

largest waste loads are treated and disposed of under the regionalized and centralized alternatives. The 

decentralized alternatives would tend to spread the public health risks more evenly across the sites. 

Although more individuals are likely to be at risk, their exposure levels are likely to be lower. 

Transportation risks too would tend to be lower under the decentralized alternatives because the bulk of 

the wastes would remain at their site of origin. 

Air quality 

Construction activities at each site would result 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 from construction and 

operational sources at the sites and from worker vehicles and truck or rail waste shipments. In general, 

these impacts would be greater under those alternatives where activities are concentrated at a single site 
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(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 management 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 pollutant. These effects would 

be increased if one site is chosen as the centralized location for management of two or more waste types. 

All impacts would be below applicable standards established for public health and safety. 

Habitats 

Portions of nonsensitive terrestrial habitats would be lost 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 alternative 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 habitat would comprise only a small fraction of 

these communities. Impacts to sensitive species and their habitats would be avoidable because decisions 

on specific facility locations at a site are yet to be made. 

Economic Effects 

The economic effects of the waste management 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, there could be economic impact, due to the relocation of jobs 

depending on the alternative selected. 

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, cultural resource impacts would be avoidable, because, as was the case with sensitive 

species and environmental justice concerns, decisions on specific facility locations are yet to be made. 

The cultural resource surveys and impacts analysis that would be part of the NEPA documentation at the 

site and project level should provide sufficient data to enable DOE to avoid impacts to cultural properties. 

12.3 Relationship Between Short-Term 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 construction 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 management 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 when the area is cleared for construction. Disturbance of 

this acreage would eliminate the natural productivity of the land. At the end of the operational period, 

these waste management facilities could be converted to other industrial uses or decontaminated and 

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

Since certain DOE wastes contain long-lived radionuclides, 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 disposal of wastes, however, has the benefit or providing long-term isolation of wastes from the 

environment while not incurring the use of additional land areas, costs, and labor resources for indefinite 

storage of wastes. 

Wetlands, threatened or endangered species habitats, wildlife preserves, parklands, rare habitats, and 

other specially designated sites are considered to be ecologically sensitive areas. The analysis of 
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ecological resource impacts assumes that significant impacts to ecologically sensitive areas as a result of 

new treatment, storage and disposal facility construction can generally be avoided because DOE will have 

flexibility in locating waste management facilities at particular sites. 

Ecological resources would be affected mainly through disturbance or loss of habitat resulting from site 

clearing and construction. Terrestrial resources would be directly affected by land clearing, which would 

adversely affect the habitat of terrestrial animals. These changes may be significant for individual animals 

of certain species with limited home ranges, such as small mammals and songbirds , and lead to direct 

mortality and higher susceptibility to predation. Given the amount of land area required for waste 

management facilities and the expected availability of locally similar habitat, the overall effect should be 

displacement of individual organisms with limited impact on local populations. DOE does not anticipate 

any long-term effects on ecological resources at DOE sites . 

Aquatic resources may be indirectly affected through increased runoff and sedimentation in surface waters 

from disturbed land areas. However, the use of various mitigation techniques could minimize potential 

waste management facility construction impacts to aquatic ecological resources . Direct discharges of 

contaminants to surface waters from the routine operation of waste management facilities are expected 

to be limited by engineering control practices. Therefore, long-term impacts to aquatic organisms are 

expected to be minimal. 

12.4 Irreversible and Irretrievable Commitments of Resources 

This section describes the major irreversible and irretrievable commitments of resources that can be 

identified at this programmatic level of analysis. A commitment of resources is irreversible when its 

primary or secondary impacts limit the future options for a resource. An irretrievable commitment refers 

to the use or consumption of resources neither renewable nor recoverable for future use. 

The programmatic decisions resulting from this PEIS will select waste management strategies that could 

lead to the commitment of resources to new construction and renovation of treatment, storage, and 

disposal facilities at identified sites. This section discusses three major resource categories that could be 

committed irreversibly or irretrievably to the proposed action at the time strategy is implemented: land, 

materials, and energy. 
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Land use. The land that is currently occupied by, or designed for , treatment and storage facilities could 

ultimately be returned to open space uses if buildings, road, and other structures were removed, areas 

cleaned up, and the land revegetated. Alternatively, the facilities could be modified for use in other DOE 

programs. Therefore, the commitment of such land is not necessarily irreversible. 

However, land rendered unfit for other purposes , such as that set aside for disposal facilities, represents 

an irreversible commitment because wastes in below-ground areas may never be completely removed. 

The land could not be restored to its original condition or to minimum cleanup standards , nor could the 

site feasibly be used for any other purposes following closure of the disposal facility . This land would 

be perpetually unusable because the substrata would not be available for other potential intrusive uses 

such as mining, utilities, or foundations for other buildings . However, the surface area appearance and 

biological habitat lost during construction and operations of the facilities could to a large extent be 

restored. 

Material. The irreversible and irretrievable commitment of material resources during the entire life-cycle 

of treatment, storage, and disposal facilities includes construction materials that cannot be recovered or 

recycled, materials that are rendered radioactive but cannot be decontaminated , and materials consumed 

or reduced to unrecoverable forms of wa'ste. Where construction is necessary, materials required include 

wood , concrete, sand, gravel , plastics, steel, aluminum, and other metals. The construction resources, 

except for those that can be recovered and recycled with present technology, would be irretrievably lost. 

However, none of those identified construction resources is in short supply and all are readily available 

in the vicinity of locations being considered for new waste management facilities . The commitment of 

materials to be manufactured into new equipment that cannot be recycled at the end of the project's useful 

lifetime is irretrievable. Consumption of operating supplies, miscellaneous chemicals, and gases, while 

irretrievable, is not expected to involve any material in critically short supply in the United States. 

Materials consumed or reduced to unrecoverable forms of waste, such as uranium, are also irretrievably 

lost. However, strategic and critical materials, or resources having small natural reserves, are of such 

value that economics promotes recycling. Plans to recover and recycle as much of these valuable, 

depletable resources as is practical should depend on need and each item would be considered individually 

at the time a recovery decision is required. 

Energy. The irretrievable commitment of resources during construction and operations of facilities would 

include the consumption of fossil fuels used to generate heat and electricity for the sites. Energy would 
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also be expended in the form of diesel fuel, gasoline, and oil for construction equipment and 

transportation vehicles . The amount of energy required to operate treatment, storage, and disposal 

facilities is estimated in each waste chapter, and would be irretrievable. 
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scope and content of the WM PEIS, and for providing supporting documents and direction to M/B. 

Several of the national laboratories assisted in preparing supporting information and documentation. These 

included Argonne National Laboratory-East (ANL); Oak Ridge National Laboratory (ORNL); Battelle 
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Engineering Laboratory (INEL). These laboratories worked closely with M/B throughout the WM PEIS 
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supporting information and documentation prepared by the national laboratories were evaluated by DOE 

and M/B. The DOE and M/B were responsible for determining the appropriateness and adequacy of 

incorporating into the WM PEIS any data, analyses, and results of other work performed by the national 

laboratories before incorporating the information into this PEIS. 
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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). 

S00-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). 

Accident, Treatment, Storage and Disposal ffSD] 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 and hazardous sources 

(contamination, inhalation, or radiation) and from physical phenomena (fire, flood, earthquake, or other 

mechanical or thermal forces). 

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

human environment with respect to both safety and health. 

Action, Proposed. The activity proposed to accomplish an agency's purpose and need (see "Purpose and 

Need"). An EIS analyzes the environmental impacts of the proposed action and of reasonable alternatives 

to that action (see "Alternatives"). A proposed action is described as a project and its related support 

operations to include preconstruction, construction, and operational activities, and post-operational 

requirements. 

Affected Environment. As used in the preparation of an Environmental Impact Statement, a description 

of the existing environment (e.g., site descriptions) covering information that directly relates to the scope 

of the proposed actions and alternatives whose impacts are to be analyzed; i.e. , the information necessary 

to assess or understand the impacts. Often referred to as the baseline for the EIS concerned. Must be in 

sufficient detail to support the impact analysis including cumulative impact analysis (see "Cumulative 

Impacts"). 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 significance. 
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Air Pollutant. Any substance, including but not limited to, dust, fume, gas, mist, odor, smoke, vapor, 

pollen, soot, carbon, or particulate matter that is regulated . 

Air Pollutants, Hazardous. U.S. Environmental Protection Agency definition: Air pollutants that are 

not covered by ambient air quality standards but that, as defined in the Clean Air Act, may reasonably 

be expected to cause or contribute to irreversible illness or death . Such pollutants include asbestos, 

beryllium, mercury, benzene, coke oven emissions, radionuclides, and vinyl chloride. Office of 

Environmental Safety and Health definition: Air contaminants to which no ambient air quality standard 

is applicable and that causes, or contributes to, air pollution that may reasonably be anticipated to result 

in an increase in mortality or an increase in serious irreversible or incapacitating reversible, illness. 

Hazardous air pollutants are regulated by 40 CFR 61 (Regulations on National Emission Standards for 

Hazardous Air Pollutants). 

Air Quality. The spe<:ific measurement in the ambient air of a particular air pollutant at any given time. 

Air Quality Criteria. The varying amounts of pollution and lengths of exposure at which specific adverse 

effects to health and welfare take place. 

Air Quality Standard, Ambient. The prescribed level of a pollutant in the outside air that cannot be 

exceeded during a specified time in a specified geographical area. Established by both Federal and State 

governments (see "Air Pollutants, Hazardous"). 

ALARA. See As Low as Reasonably Achievable. 

Alpha-Low-Level Waste. This waste is not a different waste type per se, but rather, low-level radioactive 

waste materials contaminated with alpha-emitting (helium nuclei) radionuclides not listed under 

uranium/thorium or low levels ( < 100 nanocuries per gram) of TRU isotopes. Special handling and 

additional levels of containment are required to protect workers from ingesting this waste into the 

respiratory system. It is normally disposed similar to LL W, except for the precautionary measures for 

the workers involved (see "Radiation, Alpha Particle"). 

Alpha Particle. See Radiation. 
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Alternative. As used in the preparation of an Environmental Impact Statement, one of the range of 

reasonable alternatives to the proposed action (see "Action"). For a PEIS, one of the range of reasonable 

alternatives for achieving the program's goal or meeting a legislative requirement (i.e., a specific 

proposed action (project) is not necessarily specified). Reasonable alternatives are those that are practical 

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

Alternative, No Action. The no action alternative must be considered in a DOE EIS/PEIS. It need not 

be a reasonable alternative. "No action" can mean doing nothing or it can mean continuing with an 

existing course of action. It also can mean discontinuing the present 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"). 

Applicable or Relevant and Appropriate Requirements (ARARs). Requirements, including cleanup 

standards, standards of control, and other substantive environmental protection requirements and criteria 

for hazardous substances as specified under Federal and State law and regulations, that must be met when 

complying with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

(CERCLA) . 

Aquifer. A body of rock or sediment sufficiently permeable to conduct groundwater and to yield 

significant quantities of water to wells and springs. 

As Low As Reasonably Achievable (ALARA). An approach to control or manage radiation exposures 

(both individual and collective to the workforce and the public) and releases of radioactive material to 

the environment as low as social, technical, economic, practical, and public policy considerations permit. 

ALARA is not a dose limit. It is a process that has as its objective the attainment of dose levels as far 

below applicable limits as possible. 

Background Level. The value assigned to the quantity of particulate or gaseous material in ambient air 

that originates from natural sources uninfluenced by the activity of man. 
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Background Radiation. Radiation from cosmic sources; naturally occurring radioactive materials, 

including radon (except as a decay product of source or special nuclear material), and global fallout as 

it exists in the environment from the testing of nuclear explosive devices . 

Baseline. See Affected Environment. See Alternative, No Action. 

Best Available Technology (BAT) . The preferred technology for treating a particular process liquid 

waste containing radioactive material so that the final waste stream will contain radionuclide 

concentrations no greater than the Derived Concentration Guide reference values at the point of discharge 

to a surface waterway. 

Best Demonstrated Technology Available (BDAT). Earlier demonstrations have shown that incineration, 

vitrification, and aqueous treatment are effective in reducing the concentration of hazardous materials in 

waste shipments to levels acceptable for hand-disposal technologies. Concentration levels are set by the 

Land Disposal Restrictions standards stipulated in the Hazardous and Solid Waste Disposal Act of 1984. 

EPA established the Land Disposal Restrictions standards on the basis of BDATs rather than risk-based 

or health-based standards. 

Beta Particle. See Radiation. 

Calcination. An inorganic material is heated in a calciner to high temperatures but without fusing in 

order to drive off volatile matter (to remove organic material) or to effect changes (as oxidation or 

pulverization or to convert it to nodular form). Calciners and nodulizing kilns are considered to be similar 

units. 

Case. With respect to an EIS or PEIS, a case is analogous to an alternative (see "Alternative"). The term 

"case" is used when several alternatives are predominantly similar; e.g., construction of a given plant 

at one site, at two sites, at three sites, etc. 

CERCLA. See Comprehensive Environmental Response, Compensation, and Liability Act. 
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Characterization. The determination of waste composition and properties, whether by review of process 

knowledge, nondestructive examination or assay, or sampling and analysis, generally done for the purpose 

of determining appropriate storage, treatment, handling, transportation, and disposal requirements. 

Cl~ I Area. Under the Clean Air Act, any Federal land that is classified or reclassified "Class I. " The 

designation applies to pristine areas, such as national parks and wilderness areas , where substantial 

growth is effectively precluded in order to avoid any degradation of the air quality . 

Combined Impact. Depending on the scope of the program concerned, a PEIS may address more than 

one "Purpose and Need," each with its own set of alternatives. These several actions, however, may have 

common environments (e.g., two or more nuclear waste types being managed at the same site). The sum 

of these impacts with respect to the site concerned are combined impacts , as opposed to cumulative 

impacts (see "Cumulative Impacts"), which incorporate the site-specific impacts of activities not otherwise 

related to the action(s) and alternatives in question. 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). A 

Federal law (also known as "Superfund") that provides a comprehensive framework to deal with past or 

abandoned hazardous materials. The Comprehensive Environmental Response, Compensation, and 

Liability Act of 1980 (CERCLA) provides for liability, compensation, cleanup, and emergency response 

for hazardous substances released into the environment that could endanger public health, welfare, or the 

environment, as well as the cleanup of inactive hazardous waste disposal sites . CERCLA has jurisdiction 

over any release 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 per hour. 

Contamination. The deposition of unwanted radioactive or hazardous material on the surfaces of 

structures, areas, objects, or personnel. 
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Criteria Air Pollutant. Under the Clean Air Act and State air quality regulations, an air pollutant for 

which there is a State or national ambient air quality standard. 

Cwnulative hnpact. In an Environmental Impact Statement, the impact on the environment that results 

from incremental impacts of an action when added to other past, 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 radioactivity in a sample of material. The 

curie is equal to 37 billion disintegrations per 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 

per second. 

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 another use. 

Decontamination. The actions taken to reduce or remove substances that pose a substantial present 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. 

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 mrem for 1 year 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 rnrem/year. 

Disposal. Emplacement of waste in a manner that ensures protection of human health and the 

environment within prescribed limits for the foreseeable future with no intent of retrieval and that requires 

deliberate action to regain access to the waste. 
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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 waste: 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 (also see both "Storage" and "Storage, Long-Term"). 

Dose (or Radiation Dose). The amount of energy deposited in body tissue as a result of radiation 

exposure. Various technical terms, such as absorbed dose, collective dose, dose equivalent, and effective 

dose equivalent, are used to evaluate the amount of radiation an exposed person receives. Each of these 

terms is defined in this glossary. 

Dose, Absorbed. The energy imparted to matter (such as tissue) 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) . 

Dose, Collective. The sum of the total effective dose equivalent values for all individuals in a specified 

population. Collective dose is expressed in units of person-rem. 

Dose Equivalent. (1) That number (corrected for background) zero (minimal or negligible) and above, 

that is recorded as representing an individual's dose from external radiation sources or internally 

deposited radioactive materials determined in accordance with DOE Order 5480. lB, Chapter XI , 

Requirements. (2) The product of absorbed dose in rads in tissue and a quality factor. Dose equivalent 

is expressed in units of rem. (3) The product of the absorbed dose, the quality factor, and any other 

modifying factors. The dose equivalent is a quantity for comparing the biological effectiveness of different 

kinds of radiation (based on the quality of radiation and its spacial distribution in the body) on a common 

scale. The unit of dose equivalent is the rem. A millirem (mrem) is one one-thousandth (0.001) of a rem. 

Dose Equivalent, Effective. The summation of the products of the dose equivalent received by specified 

tissues (or organs) of the body and a tissue-specific weighing factor . This sum is a risk-equivalent value 

and can be used to estimate the health-effects risk of the exposed individual . The tissue-specific weighing 

factor represents the fraction of the total health risk resulting from uniform whole-body irradiation that 
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would be contributed by that particular tissue. The effective dose equivalent includes the committed 

effective dose equivalent from internal deposition of radionuclides and the effective dose equivalent due 

to penetrating radiation from sources external to the body. Weighing factors are: 0.25 for gonads, 0.15 

for breast, 0.12 for red bone marrow, 0.12 for lungs, 0.03 for thyroid, 0.03 for bone surface, and 0.06 

for each of the other five organs receiving the highest dose equivalent. Effective dose equivalent is 

expressed in units of rem. 

Dose Equivalent, Committed. The calculated dose equivalent projected to be received by a tissue or 

organ over a 50-year period after an intake of radionuclide into the body. It does not include contributions 

from external dose. Committed dose equivalent is expressed in units of rem. 

Dose Equivalent, Committed Effective. The sum of the committed dose equivalents to various tissues 

in the body, each multiplied by its weighting factor. It does not include contributions from external dose. 

Committed effective dose equivalent is expressed in units of rem. 

Dose Equivalent, Total Effective. The sum of the deep-dose equivalent (for external exposures) and the 

committed effective dose equivalent (for internal exposures). 

Ecological Impact. The effect that a manmade or natural activity has on living organisms and their non

living (abiotic) environment. 

Effects (40 CFR Part 1508.8). "Effects" include: (a) direct effects, which are caused by the action and 

occur at the same time and place; (b) indirect effects, which are caused by the action and are later in time 

or farther removed in distance, but are still reasonably foreseeable. Indirect effects may include growth

inducing effects and other effects related to induced changes in the pattern of land use, population density 

or growth rate, and related effects on air and water and other natural systems, including ecosystems. 

Effects and impacts as used in [the CEQ] regulations are synonymous. Effects include ecological (such 

as the effects on natural resources and on the components, structures, and functioning of affected 

ecosystems), aesthetic, historic, cultural, economic, social, or health, whether direct, indirect, or 

cumulative. Effects may also include those resulting from actions that may have both beneficial and 

detrimental effects, even if on balance the agency believes that the effect will be beneficial (see "Human 

Environment"). 
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EIS. See Environmental Impact Statement. 

Emission Standard. A permit or regulatory requirement contained in 40 CFR Part 60 or 40 CFR Part 

61 (that sets forth the EPA National Emission Standards for Hazardous Air Pollutants [NESHAP]), that 

limits the quantity, rate, or concentration of emissions on a continuous basis, including any requirements 

that limit opacity, prescribe equipment, set fuel specifications, or prescribe operation or maintenance 

procedures to ensure continuous emission control. 

Environment. The sum of all external conditions affecting the life, development, and survival of an 

organism. 

Environmental Impact Statement (EIS). A report by Federal agencies, prepared in accordance with the 

National Environmental Policy Act, that documents the information required to evaluate the environmental 

impact (both positive and negative effects) of a proposed project ("action"). Such a report informs 

decision makers and the public of the reasonable alternatives that would avoid or minimize adverse 

impacts or enhance the quality of the environment. The draft document (DEIS) is circulated for public 

comment before the final document (FEIS) is prepared. 

Environmental Justice. The fair treatment of people of all races, cultures, and income with respect to 

the development, implementation, and enforcement of environmental laws, regulations, and policies (EPA 

Office of Environmental Justice Small Grants Programs, Pre-Application Kit for Assistance, FY 1995). 

Environmental Monitoring. The process of sampling and analyzing environmental media in and around 

a facility being monitored to (a) confirm compliance with performance objectives and (b) detect any 

contamination entering the environment early enough to facilitate timely remedial action. 

Environmental Restoration. Cleanup and restoration of sites, and decontamination and decommissioning 

of facilities contaminated with radioactive and/or hazardous substances during past production, accidental 

releases, or disposal 1 activities. 

Environmental Restoration Program. A DOE subprogram concerned with all aspects of assessment and 

cleanup of both contaminated (radioactive and/or hazardous substances) DOE-owned facilities in use and 

of DOE sites that are no longer a part of active operations. Remedial actions, most often concerned with 
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contaminated soil and groundwater, and decontamination and decommissioning are responsibilities of this 

program. 

Epidemiology. Study of the distribution of disease or other health-related states and events in human 

populations, as related to age, sex, occupation, ethnic, and economic status in order to identify and 

alleviate health problems and promote better health. 

Facility. (1) Any equipment, structure, system, process, or activity that fulfills a specific purpose. 

Examples include accelerators, storage areas, research devices, nuclear reactors, production or processing 

plants, conversion plants, windmills, radioactive waste disposal systems and burial grounds, testing 

laboratories, research laboratories, transportation activities, and accommodations for analytical 

examinations of irradiated and nonirradiated components. (2) Buildings and other structures; their 

functional systems and equipment, including site development features such as landscaping, roads, walks, 

and parking areas; outside lighting and communications systems; central utility plants; utilities supply and 

distribution systems; and other physical plant features. (3)(a) Any building, structure, installation, 

equipment, pipe, or pipeline (including any pipe into a sewer or publicly owned treatment works), well, 

pit, pond, lagoon, impoundment, ditch, landfill, storage container, motor vehicle, rolling stock, or 

aircraft, or (b) any site or area where a hazardous substance has been deposited, stored, disposed of, or 

placed, or otherwise come to be located; but does not include any consumer product in consumer use or 

any vessel (see "Site"). 

Federal Facility Compliance Act (FFCAct). Federal law signed in October 1992 amending. the Resource 

Conservation and Recovery Act. The objective of the FFCAct is to bring all Federal facilities into 

compliance with applicable Federal and State hazardous waste laws, to waive Federal sovereign immunity 

under those laws, and to allow the imposition of fines and penalties. The law also requires the U.S. 

Department of Energy to submit an inventory of all its mixed waste and to develop a treatment plan for 

mixed wastes. 

Gamma Rays. See Radiation. 

Geologic Repository. A system intended to be used for, or may be used for, the disposal of radioactive 

waste or spent nuclear fuel in excavated geologic media. A geologic repository includes (a) the geologic 
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repository operating area, and (b) the portion of the geologic setting that provides isolation. A near

surface disposal area is not a geologic repository . 

Fines. Finely crushed or powdered material; i.e., very small particles in a mixture of various sizes. 

Greater-Than-Cl~-C Waste (GTCC). Low-level radioactive waste that is generated by the commercial 

sector and that exceeds U.S. Nuclear Regulatory Commission concentration limits for Class-Clow-level 

waste, as specified in 10 CFR 61. DOE is responsible for disposing of Greater-Than-Class-C wastes from 

DOE nondefense programs. 

Groundwater. In general, all water contained in the ground. Water held below the water table available 

to freely enter wells. 

Hazardous Substance. Any substance that, when released to the environment in an uncontrolled or 

unpermitted fashion, becomes subject to the reporting and possible response provisions of the Clean 
i 

Water Act and the Comprehensive Environmental Response, Compensation, and Liability Act. 

Hazardous Waste (IIW). Under the RCRA, a solid waste, or combination of solid wastes, which because 

of its quantity, concentration, or physical, chemical, or infectious characteristics may (a) cause or 

significantly contribute to an increase in mortality or an increase in serious irreversible, or incapacitating 

reversible, illness or (b) pose a substantial present or potential hazard to human health or the environment 

when improperly treated, stored, transported, disposed of, or otherwise managed. Source, special nuclear 

material, and by-product material, as defined by the AEA, are specifically excluded from the definition 

of solid waste. 

High-Level Waste (lll,W). The highly radioactive waste material that results from the reprocessing of 

spent nuclear fuel, including liquid waste produced directly from reprocessing and any solid waste derived 

from the liquid that contains a combination of transuranic and fission product nuclides in quantities that 

require permanent isolation. High-level waste may include other highly radioactive material that the NRC, 

consistent with existing law, determines by rule requires permanent isolation. 

Human Environment (40 CFR Part 1508.14). "Human environment" shall be interpreted 

comprehensively to include the natural and physical environment and the relationship of people with that 
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environment. This means that economic or social effects are not intended by themselves to require 

preparation of an Environmental Impact Statement. When an Environmental Impact Statement is prepared 

and economic or social and natural or physical environmental effects are interrelated, then the 

Environmental Impact Statement will discuss all of these effects on the human environment. 

Impact. In an Environmental Impact Statement, the positive or negative effect of an action (past, present, 

or future) on the environment. Environmental impacts are usually categorized as (1) Natural Environment 

(Land Use, Air Quality, Water Resources, Geological Resources, Ecological Resources, and Aesthetic 

and Scenic Resources), or (2) Human Environment (Infrastructure, Economics, Social, and Cultural). 

Within an EIS/PEIS, cost; health risks; transportation and transportation accidents; and treatment, storage, 

and disposal (fSD) facility accidents are treated separately from environmental impacts. 

Impact Attribute. Environmental impacts are broadly defined as those affecting the "natural and physical 

environment and the relationship of people thereto ." If natural and physical attributes are involved, 

economic and social impacts may be brought into play as appropriate. More specifically, these attributes 

include geology and soils , water resources , air quality, ecological resources, socioeconomic and land 

uses, infrastructure, cultural resources, the local transportation network, and the level of radionuclide and 

radiation exposure. 

Incineration. The efficient burning of combustible solid and liquid wastes to destroy organic constituents 

and reduce the volume of the waste. Incinerators are designed to burn with extremely high efficiency. 

The greater the burning efficiency, the cleaner the air emission. Incineration of radioactive materials does 

not destroy the radionuclides but does significantly reduce the volume of these wastes. High-efficiency 

particulate air (HEPA) filters are used to prevent radionuclides and heavy metals from escaping from the 

stack into the atmosphere. 

Index, Exposure. The sum of all ratios that compare the estimated exposure concentration of a particular 

noncarcinogenic chemical to an appropriate occupational exposure limit for that chemical. 

Index, Hazard. The sum of ratios that compare the estimated concentration of a noncarcinogenic 

chemical to which an individual may be exposed to a criterion presumed to be protective of human health 

against noncancer toxicity . 
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Isotope. A variation of an element that has the same number of protons, but a different weight because 

the number of neutrons differs from that of its other isotope(s). A given element may have many isotopes. 

For example, uranium occurs naturally in three forms: uranium-234 (142 neutrons), uranium-235 (143 

neutrons), and uranium-238 (146 neutrons); each of these isotopes has 92 protons. Various isotopes of 

the same element may have different radioactive behaviors-some are highly unstable (decay 

spontaneously, emit radiation, see "Radionuclide," see "Radiation"). 

Land-Use Planning. A decision-making process to determine the future or end use of a parcel of land, 

considering such factors as current land use, public expectations, cultural considerations, local ecological 

factors, legal rights and obligations, technical capabilities, and costs. 

Legacy Waste. That backlog of stored waste remaining from the development and production of U.S. 

nuclear weapons, about which a permanent disposal determination remains to be made; i.e., waste that 

is currently in warehouse storage, retrievable storage on bermed pads, or disposed of in trenches, that 

has not been examined by DOE and determined to be permanently disposed of. 

Life Cycle. The entire time period from generation to permanent disposal or elimination of waste. 

Low-Level Mixed Waste (LLMW). Waste that contains both hazardous waste under the Resource 

Conservation and Recovery Act (RCRA) and source, special nuclear or byproduct material subject to the 

Atomic Energy Act (AEA) of 1954 (42 USC 2011 , et seq.). 

Low-Level Waste (LLW). Wastes that contain radioactivity and is not classified as HLW, TRUW, and 

spent nuclear fuel. Test specimens of fissionable material irradiated for research and development only, 

and not for the production of power or plutonium, may be classified as LL W, provided the concentration 

of transuranics is less than 100 nanocuries per gram of waste. 

Maximally Exposed Individual (MEI). A hypothetical individual whose location and habits tend to 

maximize his or her radiation dose from a particular source, resulting in a dose higher than that received 

by other individuals in the general population. This individual is located at the point on the DOE site 

boundary nearest the facility in question (any offsite point where there is a residence, school, business, 

or office). Measuring at the site boundary provides a more conservative estimation that can be used as 

a "worst case" when extrapolating health risk. 
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Millirem. One thousandth of a rem (see "Rem"). 

Mitigation (40 CFR Part 1S08.20). "Mitigation" includes: (a) avoiding the impact altogether by not 

taking a certain action or parts of an action; (b) minimizing impacts by limiting the degree or magnitude 

of the action and its implementation; (c) rectifying the impact by repairing, rehabilitating, or restoring 

the affected environment; (d) reducing or eliminating the impact over time by preservation and 

maintenance operations during the life of the action; or (e) compensating for the impact by replacing or 

providing substitute resources or environments. 

Mixed Waste. Waste that contains both (1) hazardous waste under the Resource Conservation and 

Recovery Act, and (2) source, special nuclear, or byproduct material subject to the Atomic Energy Act 

of 1954 (see "Low-Level Mixed Waste"). 

Multimedia Environmental Pollutant Assessment System (MEPAS) . For the groundwater pathway, 

various computer models, including MEPAS, are used to simulate environmental transport of 

contaminants from the source (waste disposal location) to groundwater to potential receptors. 

Contaminant-specific unit rate of transfer (flux) rates out of the engineered disposal facility are used by 

MEPAS to simulate the transport of contaminants through the vadose zone (the area above the permanent 

groundwater level) and into the groundwater. The MEPAS model then predicts the environmental 

concentration of contaminants at various receptor locations as a function of time. 

National Environmental Policy Act (NEPA) (10 CFR Part 1021.1). This 1969 legislation (42 U.S.C. 

4321 et seq.) establishes national policies and goals for protecting the environment. Section 102(2) of 

NEPA contains certain procedural requirements directed toward attaining such goals. In particular, all 

Federal agencies are required to give appropriate consideration to the environmental effects of their 

proposed actions in their decisionmaking and to prepare detailed environmental statements on 

recommendations or reports on proposals for legislation and other major Federal actions significantly 

affecting the quality of the human environment. Executive Order 11991 of May 24, 1977, directed the 

Council on Environmental Quality (CEQ) to issue regulations to implement the procedural provisions of 

NEPA. 
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National Priorities List (NPL). A formal listing of the Nation's most hazardous waste sites, as 

established under the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA), that have been identified for remediation. 

NEPA. See National Environmental Policy Act. 

Nitrogen Oxides (NOx). Gases formed in great part from atmospheric nitrogen and oxygen when 

combustion takes place under conditions of high temperature and high pressure; considered a major air 

pollutant. Two major nitrogen oxides, nitric oxide (NO) and nitrogen dioxide (N02), are important 

airborne contaminants. In the presence of sunlight, nitric oxide combines with atmospheric oxygen to 

produce nitrogen dioxide, which in high enough concentrations can cause lung damage. 

Nuclide. A general term referring to all known isotopes, both stable (279) and unstable (about 5,000), 

of the chemical elements (see "Isotope," "Radioisotope"). 

Neutron. See Radiation. 

Offsite Population. For facility accident analyses, the collective sum of individuals located within an 80-

kilometer (SO-mile) radius of a facility and within the path of the plume with the wind blowing in the 

most populous direction. 

Onsite. The same or geographically contiguous property that may be divided by public or private right

of-way, provided the entrance and exit between the properties is at a cross-roads intersection, and access 

is by crossing as opposed to going along the right-of-way. Noncontiguous properties owned by the same 

person but connected by a right-of-way that he/she controls and to which the public does not have access 

is also considered onsite property. 

PEIS. See Programmatic Environmental Impact Statement. 

Playa. A dry lake bed in a desert basin or a closed depression that contains water on a seasoned basis. 

Plume. The three-dimensional area (usually in air or groundwater) containing measurable concentrations 

of a compound or element that has migrated from its source point. 
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PM10 . All particulate matter in the ambient air with an aerodynamic diameter less than or equal to a 

nominal 10 micrometers (10 microns). Particles less than this diameter are small enough to be breathable 

and could be deposited in lungs. 

Population Dose. The overall dose to the offsite population. 

Programmatic Environmental Impact Statenlent (PEIS). A broad-scope EIS that identifies and assesses 

the environmental impacts of a DOE program. A PEIS may have several purposes (see "Purpose and 

Need") with distinct proposed actions and alternatives for each (see "Combined Impacts"). 

Public. Anyone outside the DOE site boundary at the time of an accident or during normal operation. 

With respect to accidents analyzed in this EIS, anyone outside the DOE site boundary at the time of an 

accident. 

Purpose and Need. In the context of an Environmental Impact Statement, the broad requirement to be 

met or goal to be achieved (with respect to a specific statutory authority) by the Federal agency 

concerned. The proposed action and its alternatives are means of accomplishing the purpose and need (see 

both "Action" and "Alternative"). 

Quality Assurance. All those planned and systematic actions necessary to provide adequate confidence 

that a facility, structure, system, or components will perform satisfactorily and safely in service. Quality 

assurance includes quality control, which is all those actions necessary to control and verify the features 

and characteristics of material, process, product, or service to specified requirements. 

Radiation. The release of energy in the form of particles and/or electromagnetic radiation resulting from 

the spontaneous nuclear decay of an unstable atomic nucleus. Four common types of radiation are: 

• Alpha Particle. A positively charged subatomic particle emitted from a nucleus during radioactive 

decay. It is made up of two neutrons and two protons bound together, and hence is identical with 

the nucleus of a helium atom. It is the least penetrating of the three common types of radiation 

emitted by radioactive material, and can be stopped by a sheet of paper. It is not dangerous to plants, 

animals, or humans unless the emitting substance has entered the body. 
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• Beta Particle. An elementary subatomic particle emitted from a nucleus during radioactive decay , 

with a single electrical charge and a mass equal to 1/1,837 that of a proton. A negatively charged 

beta particle is identical to an electron. A positively charged beta particle is called a positron. Beta 

particle radiation may cause skin burns, and beta particle emitters are harmful if they enter the body. 

Beta particles are easily stopped by a thin sheet of metal or plastic . 

• 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 types of radioactive decay . They are best 

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

• Neutron. An uncharged elementary particle with a mass slightly greater than that of the proton, 

found in the nucleus of every atom heavier than hydrogen- I; a free neutron is unstable and decays 

with a half-life of about 13 minutes into an electron and proton. 

Radioactive Waste. Waste managed for its radioactive content. 

Radioactivity. The property or characteristic of material to spontaneously "disintegrate" with the 

corresponding release of energy in the form of particles and/or electromagnetic radiation (see 

"Radiation"). The unit of radioactivity is the curie. 

Radioisotope. An unstable isotope of an element that decays or disintegrates spontaneously, emitting 

radiation. Approximately 5,000 natural and artificial radioisotopes have been identified (see"Isotope"). 

Radionuclide. See Radioisotope. 

RCRA. See Resource Conservation and Recovery Act. 

Record of Decision (ROD). A public document that records the final decision(s) on a proposed action. 

The Record of Decision is based in whole or in part on information and technical analysis generated 

either during the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

process or the National Environmental Policy Act (NEPA) process, both of which take into consideration 

public comments and community concerns. 40 CFR Part 1505.2 states , in part: "At the time of its 
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decision or, if appropriate, its recommendation to Congress, each agency shall prepare a concise public 

record of decision. The record shall: (a) _State what the decision was. (b) Identify all alternatives 

considered by the agency in reaching its decision, specifying the alternative or alternatives which were 

considered to be environmentally preferable. An agency may discuss preferences among alternatives based 

on relevant factors including economic and technical considerations and agency statutory missions. An 

agency shall identify and discuss all such factors including any essential considerations of national policy 

which were balanced by the agency in making its decision and state how those considerations entered into 

its decision. (c) State whether all practicable means to avoid or minimize environmental harm from the 

alternative selected have been adopted, and if not, why they were not." 

Recycling. Recycling techniques are characterized as use, reuse, and reclamation techniques (resource 

recovery). Use or reuse involves the return of a potential waste material either to the originating process 

as a substitute for an input material or to another process as an input material. Reclamation is the 

recovery of a useful or valuable material from a waste stream. Recycling allows potential waste materials 

to be put to a beneficial use rather than going to treatment, storage, or disposal. 

Region of Influence (ROI). The physical area that bounds the environmental, sociological, economic, 

or cultural feature of interest for the purpose of analysis. 

Regional Input-Output Modeling System (RIMS). The economic multipliers (for disposable income, 

output, and job years) used by the PEIS team to assess the economic impact of waste management 

activities were derived from an 80-sector (80 industries) model based on the RIMS approach developed 

by the U.S. Department of Commerce. 

Rem (Roentgen Equivalent Man). A unit of individual dose of absorbed ionizing radiation used to 

measure the effect on human tissue. The dosage of an ionizing radiation that will cause the same 

biological effect as one roentgen of x-ray or gamma-ray exposure. 

Remediation. Process of remedying a site where a hazardous substance release has occurred . 

Remote-Handled Waste. Wastes whose external dose rate exceeds 200 millirem per hour. 
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Repository. A permanent deep geologic disposal facility for high-level or transuranic wastes and spent 

nuclear fuel. 

Resource Conservation and Recovery Act (RCRA). A Federal law addressing the management of 

waste. Subtitle C of the law addresses hazardous waste under which a waste must either be "listed" on 

one of the U.S. Environmental Protection Agency's (EPA's) hazardous waste lists or meet one of EPA's 

four hazardous characteristics of ignitability, corrosivity, reactivity, or toxicity, as measured using the 

toxicity characterization leaching procedure (fCLP). Cradle-to-grave management of wastes classified 

as RCRA hazardous wastes must meet stringent guidelines for environmental protection as required by 

law. These guidelines include regulation of transportation, treatment, storage, and disposal of RCRA

defined hazardous waste. Subtitle D of the law addresses the management of nonhazardous, 

nonradioactive, solid waste, such as municipal wastes. 

Risk. Usually quantitative, sometimes qualitative expression of possible loss that considers both the 

probability that a hazard/event causes harm and the consequences (damage to life, health, property) of 

the event/hazard. It is usually described in terms of loss or injury over a given period of time. 

Site. (1) A U.S. Government-owned property, including land, facilities, structures, and equipment, that 

usually is operated for DOE by a prime contractor that administratively reports to a DOE Operations 

Office; e.g., the Oak Ridge National Laboratory (ORNL) is operated by Martin Marietta and reports 

administratively to DOE's Oak Ridge Operations Office (ORO); the Los Alamos National Laboratory 

(LANL) is operated by the University of California and reports administratively to DOE's Albuquerque 

Operations Office (ALO). (2) When qualified (for example, release site), an area of contaminated ground 

(see "Facility"). 

Socially Sensitive Action. One (see "Action") that includes a question(s) of environmental justice (see 

"Environmental Justice"). 

Socioeconomics. The measure of an economy's (community's) ability to support its infrastructure (e.g., 

schools, roads, police) and standard of living (e.g., parks, cultural facilities) . Usually used with respect 

to changes in this measure effected by significant changes in the local economy; e.g., shutdown of an 

established industry; opening of a new industry. 
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Sole Source Aquifer. An aquifer that supplies 50% or more of the drinking water of an area. As defined 

by the Safe Drinking Water Act, an aquifer that is the only source or potential source of drinking water 

in an area. 

Source Tenn. The type and quantity of pollutants released to the environment (i.e., air, water, etc.) from 

a specific source or group of sources. 

Spent Nuclear Fuel. Fuel that has been withdrawn from a nuclear reactor after irradiation, the constituent 

elements of which have not been separated. 

Stakeholder. Any person or organization with an interest in or affected by DOE activities. Stakeholders 

may include representatives from Federal agencies, State agencies, Congress, Native American Tribes, 

unions, educational groups, industry, environmental groups, other groups, and members of the general 

public. 

Storage. The collection and containment of waste or spent nuclear fuel (in such a manner as not to 

constitute disposal of the waste or spent nuclear fuel) for the purposes of awaiting treatment or disposal 

capacity (i.e., not short-term accumulation) (see "Storage, Long-Term," and "Disposition, Final"). 

Storage, Long-Term. The containment of waste on a semi-permanent basis (decades or longer). Also 

see "Storage" and "Disposition, Final." 

Transuranic Waste (fRUW). Without regard to source or form, waste that is contaminated with alpha

emitting transuranium radionuclides with half-lives greater than 20 years, and concentrations greater than 

100 nanocuries per gram at the time of assay. Transuranic waste refers to all material meeting this 

definition of TRUW, including material containing hazardous constituents; the term "mixed transuranic 

waste" specifically refers to transuranic wastes that contain hazardous constituents that may be subject 

to the land disposal restrictions under the Resource Conservation and Recovery Act (40 CFR 268); and 

the term "nonmixed transuranic wastes" specifically refers to transuranic wastes that do not contain 

hazardous constituents above regulatory standards (see "Radiation, Alpha Particles") . 

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

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

fuel. 

Vitrification. (1) A waste treatment process in which calcined or another decomposed form of waste is 

mixed with glass and fused into a solid mass. The resultant 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 wasteform 

for disposal. (Vitrification with borosilicate glass is the Best Demonstrated Available Technology (BDAT) 

for high-level waste (HLW) and certain mixed waste streams.) (2) The conversion of high-level waste 

materials into a glassy or noncrystalline solid for subsequent disposal. (3) The process of immobilizing 

waste that produces a glass-like solid that permanently captures the radioactive materials. 

Volwne Reduction. Processing waste materials to decrease the amount of space they occupy, usually by 

compacting or shredding, incineration, or composting (see "Mitigation/Minimization"). 

Waste Acceptance Criteria (WAC). The requirements specifying the characteristics of waste and waste 

packaging acceptable to a waste receiving facility; and the documents and processes the generator needs 

to certify that waste meets applicable requirements. 

Waste Characterization. See Characterization. 

Waste Generation. Any waste produced during a particular calendar year. This does not include waste 

produced in previous years that is being repacked, treated, or disposed of in the current calendar year. 

It does include any secondary waste (e.g., clothing, gloves, waste from maintenance operations) generated 

by treatment, storage, or disposal activities of previously generated wastes . 

Waste Isolation Pilot Plant (WIPP). A facility near Carlsbad, New Mexico, authorized to demonstrate 

safe disposal of defense-generated transuranic waste in a deep geologic medium. 

Waste Load. Inventory segregated by waste type; current or to-be-generated, as the case may be. 

Expressed in a variety of units of weight, mass, and/or volume. 
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Waste Management. The planning, coordination, and direction of those functions related to generation, 

handling, treatment, storage, transportation, and disposal of waste, as well as associated surveillance and 

maintenance activities . 

Waste Management Program. A DOE subprogram concerned with all aspects of waste management 

associated with radioactive and/or hazardous substances generated by DOE-owned facilities . 

Waste Minimization. An action that economically avoids or reduces the generation of waste by source 

reduction, by reducing the toxicity of hazardous waste, by improving energy usage, or by recycling. 

These actions will be consistent with the general goal of minimizing present and future threats to human 

health, safety, and the environment. 

Waste Stream. A flow of waste materials with specific definable characteristics that remain the same 

throughout the life of the process generating the waste stream. A waste stream is produced by a single 

process or sub-process; however, that process or sub-process may be one that combines two or more 

input waste streams together to produce a single output waste stream. 

Waste Type. The waste types being considered in this PEIS are high-level waste, transuranic waste, low

level mixed waste, low-level waste, and hazardous waste. See specific waste type definitions. 

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 0.4-mile exclusion zone. This 

definition can also include those transient individuals or small populations outside the exclusion zone but 

inside the radius defined by the maximally exposed co-located 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 100 meters (328 feet) downwind of the 

facility location where an accidental release occurs. 
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APPENDICES 

The Waste Management Programmatic Environmental Impact Statement includes nine appendices. The 

following paragraphs include the letter designation and title of each of these appendices and provide a brief 

abstract of each. 

Appendix A Public Comments to DOE' s Proposed Revisions to the Scope of the WM PEIS 

This appendix reproduces the Department's Federal Register notice of January 24, 1995 (in which the 

Department announced proposed modifications to the title and scope of the "Environmental Restoration 

and Waste Management PEIS"), and addresses the public's response to the notice. In summary, the 

Department proposed to eliminate the analysis of environmental restoration alternatives, focus primarily 

on the evaluation and analysis of waste management issues confronting the Department, and rename the 

analysis the "Waste Management PEIS." 

Appendix B Environmental Restoration Sensitivity Analysis 

This appendix provides an estimate of waste to be generated by environmental restoration activities 

throughout the DOE complex to permit a determination of whether managing those potential waste loads 

would cause DOE management to make a different decision than would be made by the analysis of waste 

management wastes alone. The environmental restoration program generates low-level mixed, low-level, 

transuranic, and hazardous wastes, all of which may impact the respective components of the waste 

management program. The environmental restoration program is not responsible for the management of 

high-level waste. 

Appendix C Environmental Impacts Analysis Methods 

This appendix describes the methods used to estimate costs and environmental impacts. It presents the 

methods in the context of the 3-phase approach to the PEIS analysis. The appendix describes Phase-I of 
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the analysis in which waste volumes and treatability groups are identified; treatment, storage, and disposal 

technologies and the engineering modules used to model those technologies are selected; and alternative

specific waste transportation requirements and waste loads are identified at each site, for each waste type. 

The appendix summarizes the outputs of the module-based engineering analysis produced in Phase II, 

which include discharges to the environment from treatment, storage, and disposal facilities; resource use 

and labor requirements; and facility and transportation costs. The appendix then describes in detail the 

impacts analysis methods that use the Phase II outputs to evaluate air quality, water resources, and 

ecological resources impacts, economic and social impacts, environmental justice concerns, and land use, 

infrastructure, and cultural resources impacts. 

Appendix D Waste Management Facility Human Health Risk Estimates 

This appendix summarizes the human health impacts posed by stationary sources of waste at DOE waste 

management facilities. The purpose of this human health risk evaluation is to provide projections of the 

health risks posed by the waste consolidation options being considered for DOE waste management 

facilities in this WM PEIS. This information, in conjunction with other WM PEIS impacts (e.g., 

transportation risks, ecological risks, air, water, and socioeconomic impacts) and costs, is intended to aid 

in determining the advantages and disadvantages of the various waste consolidation options. 

Appendix E Radioactive and Hazardous Waste Transportation Risk Assessment 

This appendix presents a summary of the transportation-related human-health risk assessment conducted 

for the WM PEIS and provides supplementary references to more detailed sources of information for all 

types of waste. The assessment of the risks associated with the transportation of radioactive waste is 

described in Part I. The risk assessment for the transportation of hazardous waste (HW) is described in Part 

II. 

Transportation is an integral component of the alternatives being considered for each type of radioactive 

waste in the WM PEIS. For some alternatives, radioactive waste would be shipped among the DOE sites 

at various stages of the treatment, storage, and disposal process. The magnitude of the transportation

related activities varies with each alternative, ranging from minimal transportation for decentralized 
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approaches to significant transportation for some centralized approaches. The human health risks associated 

with transporting various waste materials were assessed to ensure a complete appraisal of the impacts of 

each WM PEIS alternative being considered. 

The transportation of radioactive waste and HW involves a risk to both crew members and members of the 

public. Pan of this risk results from the nature of transportation itself, independent of the radioactive or 

hazardous characteristics of the cargo. These risks can be viewed as "vehicle-related" risks. On the other 

hand, the transportation of radioactive waste and HW may pose an additional risk because of the 

characteristics and potential hazards of the material itself. These risks are considered to be "cargo-related" 

risks. In this appendix, the risks to human health from both vehicle- and cargo-related causes are assessed. 

Appendix F Treatment and Storage Facility Accidents 

This appendix documents the methodology and computational framework for facility accident analyses 

performed for the WM PEIS. The output of the facility accident analyses is a specification for each waste 

type of the accidents potentially important to human health risk, an assessment of the frequencies of these 

accidents, and an evaluation of the radiological and chemical source terms resulting from these accidents. 

A radiological source term is defined by specifying the amount (in curies) of each radionuclide released 

during an accident, where release is conservatively assumed to be instantaneous. A chemical source term 

is defined by specifying the rate and duration of release for each toxic chemical released during an 

accident. The frequencies of the accidents and the results of the source term evaluation are provided as 

input to the WM PEIS for calculations of the human health and risk impacts. 

The methodology considers the spectrum of accident sequences that could occur in activities covered by 

the WM PEIS and uses a graded approach emphasizing the risk-dominant scenarios to facilitate 

discrimination among the various WM PEIS alternatives. Although it allows reasonable estimates of the 

risk impacts associated with each alternative, the main goal of the accident analysis methodology is to allow 

reliable estimates of the relative risks among the alternatives. Rather than developing all accident sequences 

in detail , the accident models are systematically applied to approximate the key source term parameters as 

a function of (1) the phenomenology and severity of the accident, (2) the process parameters, (3) the 

characteristics of the facility, and (4) the properties of the waste types. This allows many of the 
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uncertainties in the data that are reflected in estimates of absolute risk to be canceled in estimates of relative 

risk providing a sufficient and scrutable basis for discriminating among alternatives. 

Appendix G Waste Minimization 

DOE has a waste reduction policy that requires DOE sites to engage in waste minimization and pollution 

prevention and to have an established program for implementing this policy. The DOE Office of Waste 

Management (WM) is responsible for coordinating and consolidating this waste reduction policy. The 

purpose of this appendix is to discuss how DOE' s associated programs and practices may affect the waste 

loads that WM facilities receive and, consequently, the need for the facilities. It contains estimates of 

reductions in waste loads, risks associated with WM activities, and WM costs resulting from these waste 

minimization practices. 

Within DOE, the activities concerned are those that involve source reduction and recycling of all waste and 

pollutants, and include those practices that reduce or eliminate pollutants through increased efficiency in 

the use of raw materials, energy, water, or other resources, or the protection of natural resources by 

conservation. Source reduction means any practice that reduces the amount of any hazardous substance, 

pollutant, or contaminant entering any waste stream or otherwise released into the environment before 

recycling, treatment, or disposal; and any practice that reduces the hazards to public health and the 

environment associated with the release of such substance, pollutants or contaminants. 

Appendix H Technology Development 

This appendix addresses ·the potential impact of technology development on the alternatives being 

considered in the WM PEIS. The availability, and the projected availability, of appropriate technologies 

govern what can be cleaned up, how, and how soon. DOE's objective is to manage its waste with the 

greatest effectiveness, efficiency, and lowest tolerable risks to people (health, safety, jobs), as well as to 

the environment. In many cases, the development of new technologies presents the best hope for ensuring 

a substantial reduction in risk to the environment and improved safety for workers and the public within 

realistic financial constraints. This appendix outlines the developmental approach taken by DOE's Office 

of Environmental Management through its Office of Technology Development and discusses selected 
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examples of emerging technologies that may influence the WM PEIS alternatives and/or mitigate the impact 

of associated activities. 

The Office of Technology Development is responsible for managing an aggressive national program of 

applied research, development, demonstration, testing, and evaluation for environmental cleanup, waste 

management, and related technologies. This Technology Development (TD) Program undertakes a focused 

problem-oriented approach to have technologies available for use to support DOE' s environmental 

management needs. The TD Program is designed to resolve major technical issues, to rapidly advance 

beyond current technologies for environmental restoration and waste management operations, and to 

expedite compliance with applicable environmental laws and regulations. 

Appendix I Distribution of Minority and Low-Income Populations at the 17 Major Waste 
Management Sites 

In accordance with the requirements of Executive Order 12898, DOE evaluated the potential for the WM 

PEIS program alternatives to cause disproportionately high and adverse human health or environmental 

effects to minority and low-income populations at the 17 major waste management sites and then reviewed 

the human health effects and environmental impacts associated with alternatives for the five waste types 

at those sites. This appendix presents the maps showing the distribution of minority and low-income 

populations at the 17 sites. Appendix C provides the full details of the methods used to evaluate 

environmental justice impacts. Those impacts are described in the main text of the Waste Management 

Programmatic Environmental Impact Statement. The maps in Appendix I are based on an analysis of 1990 

United States Bureau of the Census files, which contain political boundaries, geographical features, and 

demographic information. Two sets of maps are provided, one for minority population distribution, and 

the other for low-income population distribution. Data were resolved to the census tract group level. A 

census tract is an area defined for the purpose of monitoring census data that is usually comprised of 

between 2,500 and 8,000 persons. Native American tribal lands within 50 miles of each site also were 

identified and mapped and are included in Appendix I, where applicable, with the minority population 

distribution maps. 
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TECHNICAL REPORTS 

Technical Reports provide detailed data and other background information developed in support of the WM 

PEIS and its appendices. These documents were produced as noted below by DOE's National Laboratories 

or by the contractor (META/Berger) that supported DOE in the development of the WM PEIS. The 

available documents are listed here, organized into major categories pertinent to the WM PEIS. 

Waste Types, Technologies, and Source Terms 

Argonne National Laboratory. 1995. High-Level Waste Inventory, Characteristics, Generation, and 
Facility Assessment for Treatment, Storage, and Disposal Alternatives Considered in the U.S. 

Depanment of Energy Waste Management Programmatic Environmental Impact Statement by S.M. 

Folga, G. Conzelmann, J.L. Gillette, P.H. Kier, and L.A. Poch. ANL/EAD/TM-17 . April 28 Draft. 

Argonne, Illinois. 

Argonne National Laboratory. 1995. Low-Level Waste Inventory, Characteristics, Generation, and Facility 

Assessment for Treatment, Storage, and Disposal Alternatives Considered in the U.S. Depanment of 
Energy Waste Management Programmatic Environmental Impact Statement by M.L. Goyette. 

ANL/EAD/TM-20. April 28 Draft. Argonne, Illinois. 

Argonne National Laboratory. 1995. Transuranic Waste Inventory, Characteristics, Generation, and 
Facility Assessment for Treatment, Storage, and Disposal Alternatives Considere4 in the U.S. 
Depanment of Energy Waste Management Programmatic Environmental Impact Statement by K.J. 

Hong, T.J. Kotek, B.L. Koebnick, Y. Wang, and C.M. Kaicher. ANL/EAD/TM-22. April 28 Draft. 

Argonne, Illinois. 

Argonne National Laboratory. 1995. Hazardous Waste Inventory, Characteristics, Generation, and Facility 
Assessment for Treatment, Storage, and Disposal Alternatives Considered in the U.S. Depanment of 
Energy Waste Management Programmatic Environmental Impact Statement by M.A. Lazaro, A.A. 

Antonopoulos, M.P. Esposito, and A.J. Policastro. ANL/EAD/TM-25. April 28 Draft. Argonne, 

Illinois . 

Argonne National Laboratory. 1995. WASTE MGMT: A Computer Model for Calculation of Waste Loads, 
Profiles, and Emissions by T.J. Kotek, HJ. Avci, and B.L. Koebnick. ANL/EAD/TM-30. April 28 

Draft. Argonne, Illinois. 
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Argonne National Laboratory. 1995 . Information Related to Low-Level Mixed Waste Inventory, 
Characteristics, Generation, and Facility Assessment for Treatment, Storage, and Disposal Alternatives 
Considered in the U.S. Depanment of Energy Waste Management Programmatic Environmental Impact 
Statement by B.D. Wilkins, D.A. Dolak, Y.Y. Wang, and N .K. Meshkov. ANL/EAD/TM-32. April 

28 Draft. Argonne, Illinois. 

Los Alamos National Laboratory. 1995. Mixed-Waste Treatment Model: Basis and Analysis by Bryon 

Palmer. August Draft. Los Alamos, New Mexico . 

Musgrave, B.C .. 1995. Analysis of Waste Treatment Requirements for DOE Mixed Waste - Technical 
Basis. February Draft. Livermore, California: BC Musgrave, Inc . 

Pacific Northwest Laboratory. 1995. Description of Source Term Data on Contaminated Sites and 
Buildings Compiled for the Waste Management Programmatic Environmental Impact Statement 
(WMPEIS) by S.M. Short, D.E. Smith, J.G. Hill, and M.E. Lerchen. PNL-10450, AD-940. 

September Draft. Richland, Washington. 

Treatment, Storage, and Dispoi,al Facility Accidents 

Argonne National Laboratory. 1995. Analysis of Accident Sequences and Source Terms at Waste Treatment 
and Storage Facilities for Waste Generated by U.S. Depanment of Energy Waste Management 
Operations by C. Mueller, B. Nabelssi, J. Roglans-Ribas, S.M. Folga, and A. Policastro (ANL); W. 

Freeman, University of Illinois at Chicago; and R. Jackson, S. Turner, and J. Mishima (Science 

Applications International Corporation). ANL/EAD/TM-29. April 28 Draft. Argonne, Illinois. 

Transportation Risk 

Argonne National Laboratory. 1995. Risk Assessment for the On-Site Transponation of Radioactive Wastes 

for the Depanment of Energy Waste Management Programmatic Environmental Impact Statement by 

B.M. Biwer, F.A. Monette, and S.Y. Chen. ANL/EAD/TM-18. April 28 Draft. Argonne, Illinois. 

Argonne National Laboratory. 1995. Risk Assessment for the Off-Site Transponation of High-Level Waste 

for the U.S. Depanment of Energy Waste Management Programmatic Environmental Impact Statement 
by F.A. Monette, B.M. Biwer, and S.Y. Chen. ANL/EAD/TM-21. April 28 Draft. Argonne, Illinois. 
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Argonne National Laboratory. 1995. Supplemental Information Related to Risk Assessment for the Off-Site 
Transportation of Low-Level Waste for the U.S. Department of Energy Waste Management 
Programmatic Environmentallmpact Statement by F.A. Monette, B.M. Biwer, D.J. LePoire, and S.Y. 

Chen. ANL/EAD/TM-23. April 28 Draft. Argonne, Illinois. 

Argonne National Laboratory. 1995. Supplemental Information Related to Risk Assessment for the Off-Site 
Transportation of Transuranic Waste for the U.S. Department of Energy Waste Management 
Programmatic Environmental Impact Statement by F.A. Monette, B.M. Biwer, D. LePoire, and S.Y. 

Chen. ANL/EAD/TM-27 . April 28 Draft. Argonne, Illinois. 

Argonne National Laboratory. 1995. Risk Assessment for Transportation of Hazardous Waste and 
Hazardous Waste Components of Low-Level Mixed Waste and Transuranic Waste for the U.S. 
Department of Energy Waste Management Programmatic Environmental Impact Statement by M.A. 

Lazaro, A.J. Policastro, H.M. Hartmann, A.A. Antonopoulos, D.F. Brown, W.E. Dunn, M.A. 

Cowen, Y.S. Chang, and B.L. Koebnick. ANL/EAD/TM-28. April 28 Draft. Argonne, Illinois. 

Argonne National Laboratory. 1995. Supplemental Information Related to Risk Assessment for the Off-Site 
Transportation of Low-Level Mixed Waste for the U.S. Department of Energy Waste Management 
Programmatic Environmental Impact Statement by F.A. Monette, B.M. Biwer, D.J. LePoire, M.A. 

Lazaro, A.A. Antonopoulos, H.M. Hartmann, A.J. Policastro, and S.Y. Chen. ANL/EAD/TM-35. 

April 28 Draft. Argonne, Illinois. 

Facility Human Health Risk 

Oak Ridge National Laboratory. 1995 . DOE Public and Onsite Population Health Risk Evaluation 
Methodology for Assessing Risks Associated with Environmental Restoration and Waste Management . 
ORNL-6832 . April Draft. Oak Ridge, Tennessee: Center for Risk Management. 

Oak Ridge National Laboratory. 1995. DOE Worker Health Risk Evaluation Methodology for Assessing 
Risks Associated with Environmental Restoration and Waste Management. ORNL-6833 . May Draft. 

Oak Ridge, Tennessee: Center for Risk Management. 

Oak Ridge National Laboratory. 1995. Waste Management Programmatic Environmental Impact Statement 
Methodology for Estimating Human Health Risks Associated with Waste Management. ORNL-6864. 

May Draft. Oak Ridge, Tennessee: Center for Risk Management. 

Oak Ridge National Laboratory. 1995. Supplemental Results of the Human Health Risk Analysis for the 
U.S. Department of Energy Draft Waste Management Programmatic Environmental Impact Statement . 
ORNL-6867 . May Draft. Oak Ridge, Tennessee: Center for Risk Management. 
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Oak Ridge National Laboratory. 1995d. Ecological Risks of the Department of Energy's Programmatic 
Waste Management Alternatives prepared by Oak Ridge National Laboratory, Environmental Sciencies 

Division and Advanced Sciences, Incorporated. August 15 Draft. Oak Ridge, Tennessee. 

Environmental and Socioeconomic Impacts 

U.S. Department of Energy. 1995. Waste Management Environmental and Socioeconomic Impacts 
Methods and Results prepared by METNBerger. M/B SR-02. September Draft. Washington, DC: 

Office of Environmental Management. 

Non-Flame Treatment Alternatives for LLMW 

U.S. Department of Energy. 1995. Information Related to Low-Level Mix.ed Waste Non-Flame Treatment 
Alternatives in the Waste Management Programmatic Environmental Impact Statement prepared by 

META/Berger. M/B SR-03. September Draft. Washington, DC: Office of Environmental 

Management. 

Costs 

Idaho National Engineering Laboratory. 1995. Waste Management Facilities Cost Information for Mix.ed 
Low-Level Waste by D.E. Shropshire, Michael Sherick, and Chuck Biagi. INEL-95/0014 (Formerly 

EGG-WM-10962) Revision 1. June Draft. Idaho Falls, Idaho. 

Idaho National Engineering Laboratory. 1995. Waste Management Facilities Cost Information for 
Transuranic Waste by D.E. Shropshire, Michael Sherick, and Chuck Biagi. INEL-95/0015 (Formerly 

EGG-WM-11274) Revision 1. June Draft. Idaho Falls, Idaho. 

Idaho National Engineering Laboratory. 1995 . Waste Management Facilities Cost Information for 
Hazardous Waste by D.E. Shropshire, Michael Sherick, and Chuck Biagi. INEL-95/0016 (Formerly 

EGG-WM-11432) Revision 1. June Draft. Idaho Falls, Idaho. 

Idaho National Engineering Laboratory. 1995. Waste Management Facilities Cost Information for Low
Level Waste by D.E. Shropshire, Michael Sherick, and Chuck Biagi. INEL-95/0013 Revision 1. June 

Draft. Idaho Falls, Idaho. 
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Idaho National Engineering Laboratory. 1995. Waste Management Facilities Cost Information for 
Transponation of Radioactive and Hazardous Materials by F .H. Feizollahi, D.E. Shropshire, and D. 

Burton. Revision 1. INEL-95/0300 (Formerly EGG-WM-10877) Revision 1. June Draft. Idaho Falls, 

Idaho. 

Idaho National Engineering Laboratory. 1995. Life-Cycle Costs and FTE for the Depanment of Energy 's 
Waste Management Programmatic Environmental Impact Statement by M. J. Sherick and D.E. 

Shropshire. INEL-95-0127. June Draft. Idaho Falls, Idaho. 

Affected Environment 

Oak Ridge National Laboratory. 1995. Programmatic Environmental Impact Statement Installation 
Descriptions. ORNL-6841. Oak Ridge, Tennessee: Center for Risk Management. 

U .S. Department of Energy. 1995. Affected Environment for the Waste Management Programmatic 
Environmental Impact Statement Depanment of Energy Sites prepared by META/Berger. M/B SR-01. 

July Draft. Washington, DC: Office of Environmental Management. 
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