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ABSTRACT: This document analyzes the potential environmental consequences of alternatives for the long-term 
storage (up to 50 years), including storage until disposition, and disposition of weapons-usable fissile materials 
from U.S. nuclear weapon dismantlements under the responsibility of the DOE. Long-term storage of 

nonsurplus inventories of weapons-usable plutonium (Pu) and highly enriched uranium (HEU) are required for 
national defense purposes, while the disposition of surplus weapons-usable Pu is necessary in order to 
implement our national nonproliferation policy. In addition to the No Action Alternative, this PEIS assesses 
three storage alternatives (that is, upgrade at multiple sites, consolidation of Pu, and collocation of Pu and HEU) 
at six DOE candidate sites located across the country. These sites are Hanford Site, Nevada Test Site, Idaho 
National Engineering Laboratory, Pantex Plant, Oak Ridge Reservation, and Savannah River Site. Although 
they are not candidate sites for storage, Rocky Flats Environmental Technology Site (RFETS) and Los Alamos 
National Laboratory are assessed for the No Action Alternative. For the disposition of surplus Pu, three 
alternative categories (that is, deep borehole, immobilization, and reactor) with nine primary alternatives are 
assessed at several DOE and representative sites for analysis purposes. Evaluations of impacts on site 
infrastructure, water resources, air quality and noise, socioeconomics, waste management, public and 
occupational health and safety, and environmental justice are included in the assessment. The intersite 
transportation of nuclear and hazardous materials is also assessed. DOE's Preferred Alternative is identified in 
this Final PEIS. The Preferred Alternative for storage is a combination of No Action and Upgrade Alternatives 
for the various DOE sites, and phaseout of Pu storage at RFETS. The Preferred Alternative for disposition of 
surplus Pu is to pursue a disposition strategy involving a combination of immobilization and reactor 
alternatives, including vitrification, ceramic immobilization, and existing reactors.  

PUBLIC INVOLVEMENT: The DOE issued a Draft PEIS on March 8, 1996, and held a formal public comment 
period on the Draft through June 7, 1996. In preparing the Final PEIS, DOE considered comments received via 
mail, fax, electronic bulletin board (Internet), and transcripts of messages recorded by telephone. In addition, 
comments and concerns were recorded by ndtetakers during interactive public meetings held during March and 
April 1996 in Denver, CO, Las Vegas, NV, Oak Ridge, TN, Richland, WA, Idaho Falls, ID, Washington, DC, 
Amarillo, TX, and North Augusta, SC. Comments received and DOE's responses to those comments are found 
in Volume IV of the Final PEIS.
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FOREWORD

This is the Storage and Disposition of Weapons- Usable Fissile Materials Final Programmatic Environmental 

Impact Statement (PEIS), prepared by the U.S. Department of Energy, Office of Fissile Materials Disposition.  

The document is composed of four volumes and a separate Summary. Changes made since the Draft PEIS are 

shown by change bar notation (vertical lines adjacent to the changes) in this Final PEIS for both text and tables.  

Deletion of one or more sentences is indicated by the phrase "Text deleted." in brackets. This Final PEIS 

includes the Preferred Alternative, which is a combination of alternatives. The Preferred Alternative is described 

in Section 1.6 and Chapter 2 of Volume I, and analyzed in Chapter 4 of Volume II. For all the alternatives, 
including the Preferred Alternative, a comparison of alternatives is presented in Section 2.5 of Volume I and a 

summary of impacts is presented in Section 4.6 of Volume II (Part B). Information from these sections is also 

presented in the Summary.  

Volume I contains Chapters 1 through 3 of the PEIS. Chapter 1 includes a description of the history and 

background of the fissile materials disposition program, the purpose of and need for the proposed action, a 

summary of changes made to the Draft PEIS, and the Preferred Alternative. Chapter 2 gives a description of the 

proposed long-term storage and disposition alternatives, a description of how the alternatives were selected and 

why others were eliminated from further consideration, and a comparison of the alternatives in terms of their 

potential environmental impacts. Chapter 3 describes the affected environment at candidate long-term storage 

locations, and at sites and environmental settings for the disposition alternatives.  

Volume II (Parts A and B) contains Chapters 4 through 10 of the PEIS. Chapter 4 describes the potential 

environmental impacts resulting from construction and operation of the proposed long-term storage and 

disposition alternatives, including the Preferred Alternative. Also contained in this chapter are intersite 

transportation impacts, a discussion of environmental justice issues, cumulative impacts due to the 

implementation of the proposed alternatives in addition to other actions at a site, avoided environmental 

impacts, and a summary of impacts. Chapter 5 provides a list of references used in the preparation of this 

document. Chapter 6 provides an index to the main text of the PEIS. Chapter 7 is a glossary of key terms used 

in the document. Chapter 8 is a list of preparers. Chapter 9 lists government agencies and organizations 

contacted during the preparation of this PEIS. Chapter 10 provides a distribution list for the document.  

Volume III contains the appendices to this PEIS. Appendix A contains the fact sheet on the President's 

Nonproliferation and Export Control Policy, and the Joint Statement Between the United States and Russia on 

Nonproliferation. Appendix B provides specifications for key buildings within each facility complex analyzed 
in this PEIS. Appendix C describes requirements for construction and operation of the various facilities required 

to accomplish the storage and disposition activities essential to the alternatives described in this PEIS.  

Appendix D provides information on overall water usage for the storage and disposition facilities discussed in 

this PEIS. Appendix E gives a general overview of the Department of Energy (DOE) environmental restoration 

and waste management program, baseline waste management at DOE sites, and project-specific waste 

management activities associated with the proposed long-term storage and disposition alternatives. Appendix F 
provides detailed data supporting the air quality and noise analyses. Appendix G describes the methodology 
used for intersite transportation risk analysis and provides a summary of hazardous materials' shipped to and 

from DOE sites, plus information on shipping containers. Appendix H evaluates various plutonium waste forms 

for potential disposal in a high-level waste repository. Appendix I describes operations of a Canadian Deuterium 
Uranium Reactor. Appendix J identifies the compliance requirements associated with the Proposed Action, as 

specified by the major Federal and State environmental, safety, and health statutes, regulations, and orders.  

Appendix K lists the scientific names of common nonthreatened and nonendangered animal and plant species 
identified in Chapters 3 and 4. Appendix L includes the supporting data used for assessing the No Action
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Alternative in the socioeconomics sections of this PEIS. Appendix M presents detailed information on the potential health risks associated with releases of radioactivity and hazardous chemicals from the proposed 
storage and disposition alternatives during normal operations and from postulated accidents. Appendix N 
describes different concepts for, and provides cost and benefit information on, the multipurpose reactor.  
Appendix 0 provides a description of facilities and operations for a can-in-canister approach to plutonium immobilization at the Savannah River Site in South Carolina. Appendix P describes the potential environmental 
impacts of using the Manzano Weapons Storage Area in New Mexico for the long-term storage of plutonium 
pits. Appendix Q identifies the potential health impacts from the storage of Rocky Flats Environmental 
Technology Site plutonium pits at the Pantex Plant in Texas. Appendix R discusses the aircraft crash and radioactive release probabilities for proposed storage and disposition facilities at Pantex Plant in Texas. A separate Classified Appendix was also prepared, which provides detailed analysis results for intersite 
transportation risks based on classified inventories of materials stored at DOE sites.  

Volume IV (Parts A and B) is the Comment Response Document. It contains an overview of the public comment process, the comments received on the Draft PEIS during the public review period, and the DOE responses to 
those comments, including identifying changes made to the Draft PEIS in response to public comments.  

The Summary provides a brief overview of the PEIS. It includes the purpose of and need for the Proposed 
Action, a description of the storage and disposition alternatives including the Preferred Alternative, and the 
potential environmental impacts resulting from these alternatives.
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yards 0.9144 meters meters 1.0936 yards 

miles 1.60934 kilometers kilometers 0.6214 miles 
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sq. inches 6.4516 sq. centimeters sq. centimeters 0.155 sq. inches 

sq feet 0.092903 sq. meters sq. meters 10.7639 sq. feet 
sq. yards 0.8361 sq. meters sq. meters 1.196 sq. yards 
acres 0.40469 hectares hectares 2.471 acres 

sq miles 2.58999 sq. kilometers sq kilometers 0.3861 sq. miles 
Volume 

fluid ounces 29.574 milliliters milliliters 0.0338 fluid ounces 
gallons 3.7854 liters liters 0.26417 gallons 
cubic feet 0.028317 cubic meters cubic meters 35.315 cubic feet 
cubic yards 0.76455 cubic meters cubic meters 1.308 cubic yards 

Weight 
ounces 28.3495 grams grams 0.03527 ounces 

pounds 0.45360 kilograms kilograms 2.2046 pounds 
short tons 0.90718 metric tons metric tons 1.1023 short tons 

Temperature 
Fahrenheit Subtract 32 then Celsius Celsius Multiply by 915ths, Fahrenheit 

multiply by 5/9ths then add 32

METRIC PREFIXES

Prefix Symbol Multiplication Factor 
exa- E 1 000 000 000 000000 = l 

peta- P I 000 00 00o 000 000 = 1015 
tera- T 1000 000 000 000 = 1012 

giga- G 1 000 000 000= 109 

mega- M 1000 000 = 106 
kilo- k 1 000 = 10, 
hecto- h 100 = 102 

deka- da 10 = 101 
deci- d 0.1 = 10"1 
centi- c 0.01 = 10-2 

milli- m o 001 = 10-3 
micro- p. 0 000 001 = 106 

nano- n o 000 000 001 = 10-9 
pico- p 0.000 000 000001 = 10-12 

femto- f 0.000 000 000 000 001 = 1015 

atto- a 0.000 000 000 000 000 001 = 10"18
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Environmental Consequences 

Chapter 4 
Environmental Consequences 

The potential environmental consequences resulting from the proposed weapons-usable fissile materials storage 
alternatives, the Pu disposition alternatives, and the No Action Alternative are described in this chapter for each 
of the sites, environmental settings, and resource/issue areas described in Section 3.0. The impact methodology 
applied for each of these resource/issue areas is described in Section 4.1. In addition, descriptions of 
methodologies applied and the resulting environmental consequences for intersite transportation and 
environmental justice are found in Sections 4.4 and 4.5, respectively.  

Section 4.2 describes the environmental consequences associated with the No Action Alternative and the long
ter'm storage alternatives. Table 4-1 identifies the pages within the document where environmental 
consequences of the alternatives are analyzed for each of the sites. [Text deleted.] Environmental impacts of 
each long-term storage alternative and the No Action Alternative are analyzed for each of the six candidate 
storage sites to allow (1) the comparison of impacts by sites for each alternative and (2) the comparison of 
impacts by alternatives for each site. As a result, decisions can be made to select a single storage alternative for 
all sites, or a combination of different alternatives for different sites.  

Table 4-1. Key to Locating Information on Environmental Consequences and Mitigation Measures for 
Storage Alternatives by Page Number"

Sites 

Alternatives Hanford NTS INEL Pantex ORR SRS RFETS LANL 

No Action Alternative 4-23 4-83 4-131 4-182 4-240 4-291 4-343 4-363 
Preferred Alternative 4-859 4-859 4-859 4-859 4-859 4-859 4-859 4-859 
Upgrade at Multiple 4-23 . NA 4-131 4-182 4-240 4-291 NA NA 

Sites Alternative 
Consolidation of Pu 4-23 4-83 4-131 4-182 NAb 4-291 NA NA 

Alternative 
Collocation of Pu and 4-23 4-83 4-131 4-182 4-240 4-291 NA NA 

HEU Alternative

a See also Sections 4 4 (Intersite Transportation) and 4.5 (Environmental Justice).  
b Consolidated Pu storage at ORR would create an HEU collocation condition and is analyzed as part of the Collocation Alternative.  

Note: NA=alternative does not apply at the site.  

For the Pu disposition alternatives analyzed in Section 4.3, specific site characteristics, as well as generic 
representative environmental settings, have been used in this PEIS for analyzing the potential environmental 
impacts of disposition technology alternatives. Six DOE sites and other generic and specific sites were used for 
assessing the environmental impacts of various disposition technologies and strategies. The locations of the new 
facilities considered for the various disposition technologies are representative and for analysis purposes only.  
Table 4-2 identifies the locations in this document where the disposition alternatives and common activities, and 
sites and environmental settings, have been analyzed. Since the disposition decision to be made encompasses 
the programmatic strategy and technology or technology mix that would be employed for disposition of the 
various forms of surplus weapons-usable Pu materials, generic cumulative environmental impact analysis of 
locating more than one disposition facility at a single site is described in Sections 4.6 and 4.7. Site-specific 
analysis would be made in follow-on tiered NEPA documentation.  

Although analyzed individually, both pit disassembly/conversion and Pu conversion are front-end processes 
common to all of the disposition alternatives (except No Action). MOX fuel fabrication is a common activity to 
all of the reactor alternatives. In addition to a potential new MOX fuel fabrication facility that would be built in 
the United States, the Existing LWR Alternative initially could include MOX fuel fabrication abroad on an
interim basis.  
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Table 4-2. Key to Locating Information on Environmental Consequences and Mitigation Measures for Disposition 
Alternatives by Page Number

Alternatives and Common Activities 

Preferred Alternative 

Common Activities: 

Pit Disassembly/Conversion Facility 

Pu Conversion Facility 

Deep Borehole Category 
Direct Disposition Alternative 

Immobilized DispositionAlternative 

. Ceramic Immobilization Facilit- (for Borehole) 
Deep Borehole Complex 

Immobilization 'Category, 

Vitrification Alternative 

Ceramic Imriobilization Alternative 

Electrometallurgical Treatment Alternativea 

"Reactor Category and Common Activities 
MOX Fuel Fabrication " 

"N6w Domestic Facilit,' 

Existing European Facility _ 

Existing LWR Alternative 

Partially Completed LWR Alt"'"ative 

Evolutionary LWR Alternative 

CANDU Reactor Alternative%

Analysis Sites and Environmental Settings 

Hanford NTS INEL Pantex - ORR SRS Generic

4-859 

4-383 

4-427 

NA 

4-496 

NA 

4-561 

4-605 
NA 

4-673 

NA 

NA 

NA 

4-749 
NA

NA 

4-383 

4-427 

NA 

4-496 

NA 

4-561 

4-605 

NA

4-673 
NA 

NA 

NA 

4-749 
NA

4-859 

4-383 

4-427 

NA 

4--49'j6 

NA 

4-561 

4-605 
4-657 

4-673 

NA 

NA 

NA 

4-749 

NA

4-859

4-383 

4-427 

NA 

4-496 

NA 

4-561 

4-605' 

NA

4-673 

NA 

NA" 
NA 

4-749 

NA

NA 

4-383 

4-427 

NA 

4-496 

NA 

4-561 

4-605 

NA 

4-673 

NA 

NA 

NA 

4-749 

NA

4-859

4-383 

4-427 

NA 

4-496 
NA 

4-56 

4-605 
NA 

4-673'., 

NA 

NA 

NA 

4-749 

NA

NAf

NA
NA 

4-474 

NA 

4-543 ::

NA 

NA 
NA"

4-673 

NA 

4-720 
4-735 

NA, 
4-809

Ira ~' 

0j 

:3

INEL is a ril~resentative site for the Electrometallurgical Treatment Alternative. If this altematiie is selected, any of the six DOE sitýs could be used and subsequent NEPA documents 
would be prepared, ai appropriate.  

b Activities in Canada are not fully analyzed in this PEIS bui are discussed in Section 4.3.5 5 and Appendix 1.  

"Note: NA=not applicable.



Environmental Consequences 

For the ocean transportation of fissile materials associated with the European MOX fuel fabrication option, the 
intersite transportation section (Section 4 4) analyzes potential impacts to the global commons, pursuant to 
Executive Order 12114, Environmental Effects Abroad of Major Federal Actions. Although actions proposed in 
other countries are not analyzed in this PEIS, changes in CANDU reactor operations due to the use of MOX 
fuel are described in Appendix I.  

As noted in Section 2.4, the final disposal of immobilized forms and domrstically produced spent fuel for some 
disposition alternatives would be accomplished by sending the materials to a geologic repository pursuant to 
NWPA.1 Since a repository site has not yet been recommended by the President and approved by Congress, this 
PEIS does not analyze impacts to a repository. Such a geologic repository, if approved under the provisions of 
the NWPA, would serve primarily as the disposal site for commercial and DOE-owned spent nuclear fuel and 
HLW. This impact analysis would be done in a separate EIS for the repository. Operation issues regarding the 
repository, however, are described in Appendix H.  

A summary of the environmental consequences for all the proposed storage and disposition alternatives and the 
preferred alternative is presented in Section 4.6. Cumulative impacts associated with the alternatives are 
described in Section 4.7. Sections 4.8 through 4.11 provide descriptions of the following with regard to the 
alternatives: unavoidable adverse environmental impacts, avoided environmental impacts, relationship between 
short-term uses of the environment and the maintenance and enhancement of long-term productivity, and 
irreversible and irretrievable commitment of resources. Section 4.12 provides energy requirements and 
conservation potential of the various alternatives and mitigation measures.  

4.1 METHODS FOR ASSESSING ENVIRONMENTAL IMPACTS 

The environmental impact assessment methodologies discussed in this section address the full range of natural 
and human resource and issue areas pertinent to the sites considered for constructing and operating weapons
usable fissile materials storage and disposition alternatives. These resource/issue areas are land resources, site 
infrastructure, air quality and noise, water resources, geology and soils, biological resources, cultural and 
paleontological resources, socioeconomics, public and occupational health and safety, and waste management.  
A summary of major Federal and State environmental, safety, and health statutes, regulations, and orders 
applicable to the various resource/issue areas is provided in Appendix J.  

As part of the impact assessment process, mitigation measures are identified that could be used to reduce and 
minimize potential impacts. Because these mitigation measures vary from site to site, some mitigation strategies 
may need to be addressed in subsequent site-specific environmental documents and/or through agency 
coordination, as required.  

4.1.1 LAND RESOURCES 

The land resources analysis assesses land use and visual resources for the defined ROI. The ROI for land use 
includes land within 3.2 km (2 mi) of a given candidate site; the ROI for visual resources includes those lands 
within the affected viewshed of the proposed action. Land resources impacts are analyzed within the context of 
NEPA and other related Federal legislation and executive orders. Land-use impacts associated with site-specific 
alternatives are compared to existing land-use patterns and densities, and to land-use plans, policies, and 
controls. Visual resource impacts are associated with changes in the existing landscape character that could 
result from the proposed action. Land resources impacts associated with alternatives for which site-specific 
locations have not been identified are assessed generically. For example, based on technology descriptions and 
site infrastructure requirements, likely land resources impacts are characterized for a range of land-use and 

Under the NWPA, NRC may determine by rule that highly radioactive material requires permanent isolation as HLW in 

a geologic repository. Such a determination or legislative clarification may be required in order for the immobilized forms 
generated by the Immobilization Alternatives to be disposed of in a repository pursuant to NWPA.
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visual resources conditions that couldisuiport the specific technology. TheiNo Action Alternative is based on 
the most current site development and facility utilization plans.  

Land Use. The land-use analysis estimates the magnitude and extent of potential impacts to current land-use 
patterns and densities due to the implementation of the alterriative under consideration. The impact analysis 
identifies the amount of land disturbed during construction and used during operatioh; the total amount of land 
required; and potential changes in land use and conflicts with land-use plans, policies, and controls. Potential 
impacts to special status lands, including prime farmland, are emphasized. Possible conflict with any related 
legislation or regulation is assessed since major regulatory conflicts could conceivably impede or prevent 
implementation. Conflicts with State and local land-use plans,Apolicies, and controls could result in potential 
impacts. Conflicts with site development and facility utilization plans could result in potential impacts.  

For storage alternatives, the Storage and Disposition PEIS identifies'the land area required for operation as the 
area occupied by the footprint of each building and nonbuilding support areas. In conjunction with paved road, 
parking areas, graveled areas, and any land graded and cleared of vegetation, they constitute the total land area 
requirements. Of the land required during operation, the "disturbed area" is the land that was not in use and was 
previously undisturbed natural habitat. Previously disturbed areas, include graveled areas and any land 
previously graded and cleared of vegetation. All areas within'the existing perimeter intrusion detection 
boundaries are classified as already disturbed areas. The construction lajdown ar~a accommodates material and 
equipment storage, and provides limited onsite fabrication areas and temporary construction buildings to 
support cofistruction activities. The criteria for determining disturbed and 'Undisturbed land area during 
construction is the same as for operation. Therefore, facilities or construction laydown areas proposed to be 
situated entirely on pieviously disturb6jd-land area would not create any newly disturbed area.  

Visual Resources. The visual resources analysis identifies and evaluates-the magnitude and extent of potential 
changes to the visual environment that could result from implementation of the proposed alternative. Visual 
resources assessments are based on the BLM VRM methodology. The existing landscape at each analysis site 
was assigned a VRM classification as defined in Section 3.1.1,rangingofrom 1(pristifie areas ineluding 
designated wilderness and wild and scenic rivers) to 5 (areas where the natural character of the landscape no 
longer exists). Important objectives of visual resources analysis are the ideritificati6n of the degree of contrast 
between the proposed action and the existing landscape; the location and sensitivity levels of viewpoints 
accessible to the public, and the visibility of the proposed action from the viewpoints. Sensitivity levels of 
viewpoints are based on the number and concerns of the observers. The distance from a viewpoint to the affected 
area and atmospheric conditions are also taken into consideration because distance and haze can diminish the 
degree of contrast and i'isibility. .

The Storage and Disposition PEIS does notinclude a complete and detailed VRM assessment for each 
disposition alternative because design plans are not available. An assessment of visual impacts is performed 
using the degree of visual *contrast between the proposed facilitie's br activities and the existing landscape, 
character as seen from viewpoints accessible to the public, such as public roadwas, recreation areas, special 
status lands,,and residential areas. Sensitivity levels of the'videwpoints arid visibility of the affected area from 
those viewpoints are also taken into consideration. The reduction of assigned VRM classification could result 
if the affected area could be seen from a viewpoint with a high sensitivity level.
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4.1.2 SITE INFRASTRUCTURE 

Site infrastructure impacts are assessed by overlaying the support requirements of the various alternatives on 
the projected site infrastructure capacities. These impact assessments focus on electrical power requirements, 
road networks, rail interfaces, and fuel requirements. Projection of electricity availability, site development 
plans, and other DOE mid- and long-range planning documents are utilized to describe existing site 
infrastructure conditions. Tables are presented depicting additional infratructure requirements estimated for 
each alternative. Data for these comparison tables were obtained from detailed data input reports describing 
each potential facility that would be required under the various alternative actions. Design mitigation 
considerations that might reduce infrastructure demand are identified, where possible, on a site-by-site basis.  

Under some Pu disposition alternatives, specific analysis sites are not identified. As a result, no planning 
documents are available to provide descriptions of the site infrastructure or to establish a detailed baseline from 
which environmental consequences can be estimated. For these cases, generic environmental baselines were 
developed to define conditions for analysis purposes. Site infrastructure impacts are assessed by analyzing the 
specific facilities and activities associated with the alternative that are necessary to locate new missions at the 
unspecified sites. As stated above, tables are presented to depict the additional infrastructure requirements for 
each alternative as a result of the new missions. Impact assessments focus on the additional electrical power, 
road networks, rail interfaces, and fuel required to perform the new missions located at the unspecified sites.  

Detailed assessments of the availability of electric power for the various storage and disposition facilities' 
electrical power requirements in the year 2005 timeframe are not considered practical. Electric utilities would 
not be expected to reliably project how they would meet the needs of these facilities (that is, whether by new 
power generation, power imports, or demand-side management). Therefore, the basis for this PEIS assessment 
is the supply and demand projections of the U.S. electric utilities published annually by the North American 
Electric Reliability Council.  

For purposes of analysis, electricity generation is based on the assumption that electricity would be supplied by 
the power pool currently supplying the facility in question by using a mix of fuels and generating sources 
representative of those projected. These data are used to determine whether there would be enough reserve 
margin within a particular power pool to accommodate electrical requirements or if additional power is required.  
A detailed analysis, based on the proportional contributions from each fuel source, would be conducted in site
specific NEPA documents, as appropriate.  

Four of the Pu disposition alternative technologies, specifically the existing LWR, evolutionary LWR, partially 
completed LWR, and CANDU reactor, have the ability to produce electricity while using Pu as MOX fuel. The 
environmental effects of this steam production are included in the analysis of the basic technologies since design 
of these reactors includes steam turbines to generate electricity. Selection of either of two alternatives, the 
partially completed LWR or the evolutionary LWR, would result in additional power line construction to 
distribute electricity to the power grid. The environmental impacts of this additional power line construction for 
these two alternative actions are not addressed in this PEIS but would be assessed in tiered, site-specific NEPA 
documents should either be chosen for implementation.
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4.1.3 AIR QUALITY AND NOISE "'C 'S � �

Air Quality. Potential effects on the environment associated with air pollutant emissions from normal 

operations for each alternative are evaluated, and effects of construction emissions are discussed. The 

assessment of air quality impacts requires identification of applicable criteria for assessing impacts, the 

development of emission inventories, and the estimation of air pollutant concentrations. The assessment of 

impacts is based on the estimated concentrations, data on the existing environment, and the assessment criteria.  

Human health effects due to air pollutant emissions are discussed in the Public and Occupational Health and 

Safety sections and include consideration of airborne radioactive chemical releases and from accidents initiated 

by natural phenomenon (for example, tornadoes).  

The assessment of potential impacts to air quality is based upon comparison of effects of each alternative with 

applicable State, local, or NAAQS. Assessment criteria for air pollutants include the EPAprimary and secondary 

ambient air quality standards for criteria pollutants, specified in 40 CFR,50, and ambient standards established 

by each State. The more stringent of either the EPA or State standards serve as the assessment criteria. The 

assessment criteria for hazardous or toxic pollutants include guidelines or standards adopted or proposed by 

each State. Hazardous and toxic air pollutants include those listed in Title III of the 1990 CAA Amendments, in 

the NESHAP, in 40 CFR 61, and in standards or guidelines proposed or adopted by the respective states.  

Certain hazardous pollutants for specific industrial processes are regulated by NESHAPs. No sources to which 

NESHAPs apply have been identified for the alternatives being evaluated except for sources of beryllium which 

are discussed in the health effects sections. Some of the sites have existing NESHAPs sources for which 

emissions are quantified under the No Action alternative.  

No Action concentrations of pollutants were determined by modeling site emissions. Site-specific emissions are 

modeled in accordance with the'gtidelines presented in the EPA's Guidelines on Air Quality Models. The EPA 

recommended Industrial Source Complex Short Term Mod6l,-Version 2 (ISCST2) was selected as the most 

appropriate model to perform the air dispersion modeling analysis because it is designed to support the EPA 

regulatory modelinig program and is capable of handling multiple sources, including different source types. The 

air quality modeling analysis performed for the sites is a "screening level" analysis incorporating conservative 

assumptions applied to each of the sites so that the impacts associated with the respective alternatives could be 

compared among the sites. The "highest-high" concentration for each pollutant and averaging time is selected 

for comparison to the applicable assessment criteria, instead of the less conservative EPA-recommended 

"highest-high" and "highest second-highest" concentration for longer-term and short-term averaging times, 

respectively. The c6ficentrations'evaluated are the maximum occurring'at or beyond the'site boundary or public 

access road and include'the conriribution from the alternative and the baseline concentration. ,Concentrations 

presented for each alterriati've iricltide the criteria pollutants CO, Pb, NO2, PM1 , S02; pollutants for which there 

are State-mandate~d stahdaids;' ifid hazardous and other toxic pollutants that are emitted-for the specific 

alternative. Appendix F contains additional information on the ISCST2 model. . ' 

Ozone is a secondary pollutant formed in the atmosphere and is not directly emitted as a pollutant from the 

candidate sites. The primary pollutants contributing to ozone formation are NOx and VOCs. The formation of 

ozone in the aimospheri ii a regional issue and is'contributed to by vehi6ular sources"(mobile sources), natural 

sources, and stationary 'sources' in a region. Ozone,las a criteria polluiant, was not evaluated for this 

programmatic evaluation since it is not directly emitted or monitored by the candidate sites, but NO2 and VOC 

emissions were analyzed where applicable.  

Additional assuiifiptions incorporated into the air quality modeling at each site include: major source criteria 

pollutant emissions were modeled using actual source locations and stack parameters to determine 

environmental baseline and No Action criteria pollutant concentrations; toxic/hazardous pollutant emissions
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and sources with incomplete source characteristic information were modeled from a single source centrally 
located within the complex of facilities on each site assuming a 10-m (33-ft) stack height, a stack diameter of 
0.3 m (1 ft), stack exit temperature equal to ambient temperature, and a stack exit velocity equal to 0.03 m/s 
(0.1 ft/s).  

Input data for the model representing site emission rates were provided by the individual sites. Air emissions 
data for each alternative, other than No Action, are based on precbnceptual design reports. Onsite or 
representative NWS meteorological data are used to define the dispersion characteristics of the site. Actual 
terrain heights are used for those sites not considered "flat." 

The environmental consequences of construction activities on air quality are also described. Source control 
measures are described that are commonly used to control air pollutant emissions from construction activities.  
The concentrations presented in this document are the highest concentrations predicted by the model to present 
conservative estimates of pollutant concentrations.  

The CAA, as amended in 1990 (U.S.C. 7506(c)), requires Federal actions to conform with the host State's "State 
Implementation Plan" (SIP). A SIP provides for the implementation, maintenance, and enforcement of NAAQS 
for the six criteria pollutants (that is, SO 2, PM10, CO, 03, NO2 and Pb). The SIP's purpose is to eliminate or 
reduce the severity and number of violations of NAAQS and to expedite the attainment of these standards. No 
department, agency, or instrumentality of the Federal Government shall engage in, support in any way, or 
provide financial assistance for, license or permit, or approve any activity that does not conform to an applicable 
implementation plan.  

The final rule for Determining Conformity of General FederalActions to State or Federal Implementation Plans 
was established by EPA in November 30, 1993 (58 FR 63214), and took effect on January 31, 1994 (40 CFR 
Parts 6, 51, and 93). This rule establishes the conformity criteria and procedures necessary to meet the CAA 
until the required conformity SIP revision by each State is approved by EPA. Criteria for determining 
conformity are specified in some detail in the final rule, but basically ensure that emissions of all criteria air 
pollutants and VOCs from the action are specifically identified and accounted for in the SIP's attainment or 
maintenance demonstration.  

The EPA has striven to ensure that the new conformity procedures are consistent with NEPA. This way, Federal 
agencies can incorporate the new conformity procedures into their existing NEPA procedures.  

The EPA has limited the Conformity Rule to "nonattainment" areas or those areas classified after November 
15, 1990, as "maintenance" areas. An area is designated as nonattainment for a criteria pollutant if it does 
not meet national primary or secondary ambient air quality standards for the pollutant (or if the area 
contributes to the ambient air quality of a nearby area that does not meet national primary or secondary 
ambient air quality standards). A "maintenance" area is an area a State has redesignated from nonattainment 
to attainment; accordingly, the State must submit to EPA a plan for maintaining NAAQS as a revision to the 
SIP.  

The candidate sites at Hanford, NTS, INEL, Pantex, ORR, and SRS are within existing attainment areas.  
Therefore, in regard to these criteria pollutants, the proposed storage and disposition action is not affected by 
the provisions of this rule.  

Toxic air pollutants are addressed in both the Air Quality and Noise sections and the Public and Occupational 
Health and Safety sections for each of the potential sites. In the Air Quality sections, the maximum 
concentrations of toxic air pollutants at or beyond the site boundary are compared with the most stringent 
standard or guidance. VOCs are not addressed because there are no regulatory standards and because they are 
a secondary source of ozone. In addition, there is a wide variety of VOCs that could be emitted.
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For the disposition facilities, the maximum concentrations of hazardous pollutants, including cleaning solvents 

and hydrocarbons, are also not addresised because there are no regulatory gitadards. There are a wide variety of 

cleaning solvents and hydrocarbons available. However, DOE would use cleaning solvents that would reduce 

the chemical exposure to the public arid to workers to the maximum extent pbssible. Specific cleaning solvents 

would be identified and analyzed in detail in tiered NEPA documentation. In the Public and Occupational Health 

and Safety sections, a health risk is calculated based upon chemical concentration, toxicity, and PEL and RfC 

for non-cancer effects and a cancer risk based on the slope factor (cancer potency) of those compounds that are 
regulated or carcinogenic.  

These differences in analytical method result in the presentation of pollutants that differ between the air quality 

analysis and public and occupational health analysis. In the air quality analysis, toxic -pollutants :with low 

emission rates and high toxicity will, in most cases, result in extremely low concentrations at or beyond the site 

boundary and are therefore not presented in the air quality analysis. On the other hand, these chemical pollutants 

may expose an onsite worker located 100 m (328 ft) from the emission source to an unacceptable risk and 

therefore are presented in the analysis, hence the type and form of data used to evaluate these two areas can and 
will be different and may require different data sources. For example, compliance to standards neither considers 
what health effects are expected nor the interaction between several chemicals that may cumulatively cause 

health responses even if they separately are at acceptable concentrations.  

Noise. The acoustical environment both onsite and offsite may be affected during construction and operations 

of the proposed facilities. Construction and operation noise sources and the potential for onsite, and offsite 

impacts are discussed. The discussionuis based on information available on the potential types of noise sources 

and the location of the proposed facilities relative to the site boundary and noise-sensitive locations. Acoustics 

impacts are assessed on the basis of the potential degree of change in noise levels at sensitive receptors (for 
example, residences near the site boundary) with respect to ambient conditions. Most nontraffic noise sources 
associated with construction and operation of the proposed storage and disposition facilities are located at 

sufficient distances from offsite noise-sensitive receptors that the contribution to offsite noise levels is expected 

to be small. The analysis uses available information on the potential types of noise sources and the location of 
proposed alternative facilities relative to the site boundaryand noise-sensitive locations. -
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4.1.4 WATER RESOURCES 

The availability and quality of water resources (surface water and groundwater) and the presence of floodplains 
may play a significant role in the acceptability of sites for this program. Impacts to water resources at a site could 
affect surrounding communities as well as the proposed project. Important legislation that protects water 
resources includes the CWA, especially Sections 402 (NPDES) and 307(b) (Pretreatment Standards), and the 
SDWA. In addition, DOE regulations 10 CFR 1022, Compliance with Floodplains/Wetlands Environmental 
Review Requirements, which implement Executive Orders 11988 and 11990, require evaluation of the potential 
effects of their actions in floodplains and wetlands.  

Water resources include both surface water and groundwater. The main issues related to water resources include 
the following: (1) whether there is sufficient water available for both the proposed alternative and local domestic 
consumption, (2) whether water quality will be degraded or further degraded, (3) whether proposed actions 
challenge legislative or regulatory compliance, and (4) whether actions are threatened by flooding.  

Surface Water Availability. Impact assessment on water availability was analyzed by comparing the rates of 
water consumption and wastewater discharge during construction and operation of proposed long-term storage 
and disposition facilities to volumes or use rates for No Action water sources. For sites that obtain water from 
surface water sources, a comparison was performed for both No Action water use and stream flow. For each 
storage and disposition alternative, water-use rates for construction and operation activities at each site or for 
each technology under each option or alternative were taken from technical reports prepared for specialized 
alternatives. The water use at a site was the sum of water use for waste treatment, storage, or disposal operations.  
The existing water supply is evaluated to determine its capacity to support an increased demand by comparing 
a projected increase with the capacity of the supplier and with existing water rights, agreements, and allocations.  

The analysis assumed that water for the proposed long-term storage and disposition activities would be 
withdrawn from the current water source at each site. The surface water, groundwater, or municipal water source 
is part of the water resources affected and described in Chapter 3. However, at Pantex, the city of Amarillo has 
offered the use of reclaimed wastewater from the Hollywood Road Waste Treatment Plant as a potential source 
of water when large water requirements are needed. Where surface water is the current source, surface flow data 
were also evaluated.  

Domestic consumption of regional water supplies by the anticipated workforce is addressed to determine if the 
projected supply of public water might result in or intensify potential water shortages. The impact assessment 
methodology presented is applied for all alternatives, including No Action.  

Surface Water Quality. The assessment of potential water quality impacts include the type (for example, 
wastewater effluent, or stormwater runoff, or cooling tower blowdown [rapid discharge of water from the 
cooling tower to the receiving water body]), rate, and concentrations of potential discharge constituents, 
including sediment loading. Water quality management practices employed at each site also are reviewed.  
Parameters with the potential to further degrade existing water quality, along with parameters that could violate 
existing NPDES permit limits, are identified.  

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. These impacts would be proportional to the amount of land 
disturbed and would be minimized by application of standard management practices for stormwater runoff and 
erosion control.  

During operations, stormwater runoff could be contaminated with materials deposited from airborne pollutants.  
Impacts from stormwater runoff are expected to be minor, but they are highly site-specific and would depend 
on the design, precipitation, topography, and surface water body.  
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Floodplains. Floodplains are identified from maps and existing environmental documents. Any facility 
operating within a 100-year floodplain, or a critical action within a 500-year floodplain, is analyzed for the 
environmental conisequence to the floodplain. [Text deleted.] 

If possible, no new storage or disposition facilities would be located in 100-year or 500-year floodplain areas 
identified from maps and existing environmental documents. The impacts 8f disposition activities on floodplains 
cannot be determined at this time because the'specific locations of the disposition facilities for generic 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) would be examined 
in follow-on NEPA documentation, as appropriate.  

Groundwater Availability. Environmental impacts to groundwater availability and usage are determined by 
addressing th6 potential change in demand as a result of program activities during the construction and operation 
phases. Estimates of drawdowns in the affected aquifers, both onsite and offsite, are calculated. Instances are ' 
identified where groundwater use may exceed locally developed groundwater supplies. Existing water rights for 
the major water users, as well as contractual agreefnients for water supply to the sites from support communities, 
are summarized. Inipacts associated with construction and operation withdrawals are described, including 
potential effects on existing areas of contaminated groundwater. Withdrawals of groundwater to supply water 
for the storage and disposition facilities could 'Cause movement of existing groun-dwater contamination plumes.  
This could occur where water levels are lowered by- withdrawals. If necessary, potential impacts'on existing, 
areas of contanmination would be evaluated in detail indsite-specific environmental documents.  

Groundwater Quality. Potential 'groundwater quality impacts 'associated with pollutant discharges during 
"construction and operation phases (for example, sanitary wastes) are examined.' The results of the groundwater 
quality projections then are compared to Federal and State groundwater quality standards, effluent limitations, 
and safe drinking water standards to assess the impacts of each alternative.  
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4.1.5 GEOLOGY AND SOILS 

The geology and soil resource impact analysis consists of an evaluation of the effects generated by the 
construction and operation of a proposed alternative on specific geologic and soil resource attributes.  
Construction activities represent the principal means by which an effect to the geologic resource (limiting access 
to mineral or energy resources) and the soil resource (increasing the potential for soil erosion) would occur. The 
impact analysis also considers the effects on these attributes resulting froni other past, present, and reasonably 
foreseeable future site improvements within the defined ROI. The principal element in assessing the effect on 
the geologic and soil resource is the amount and location of land disturbed during construction of the alternative.  

Key factors in the impact analysis of geologic and soil resources for the disposition alternatives focus on the 
amount of land disturbed during construction and operations. For the soil resource impact analysis, the climatic 
conditions at the sites are considered. Since these key factors varied only slightly for the disposition alternatives, 
the impact analysis is similar for all alternatives.  

Geology. Impact analysis on the geologic resource by a proposed alternative involves the evaluation of potential 
effects to critical geologic resource attributes such as access to mineral and energy resources, destruction of 
unique geologic features, vibratory ground motion induced by seismic activity, subsidence induced by 
groundwater, and mass movement or ground shifting induced by the construction of facilities associated with 
an alternative. The impact analysis includes the analysis of large-scale geological conditions such as 
earthquakes, volcanism, geological resources, and sinkhole development. Human health effects from accidents 
initiated by natural phenomenon (for example, earthquakes) are discussed in the Public and Occupational 
Health and Safety sections. These conditions tend to affect broad expanses of land and are not typically 
restricted to smaller discrete areas of land. The analysis of these conditions is provided for the storage 
alternatives and also applies to the disposition alternatives as appropriate.  

Soil. Impact analysis on the soil resource by a proposed alternative involves the evaluation of potential effects 
to specific soil attributes such as soil erosion and shrink-swell potential by construction activities. [Text deleted.] 
Affects to the soil resource occur to small, discrete areas of land. The impact analysis for the soil resource is 
provided for each alternative.  
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4.1.6 BIOLOGICAL RESOURCES 

During construction of storage and disposition facilities, impacts to biological resources may result from land
clearing activities, erosion and sedimentation, human disturbance and noise, and dewatering of foundations.  
Operations may affect biological resources as a result of changes in land use, salt drift from cooling systems, 
emissions of radionuclides, water withdrawal, wastewater discharge, and human disturbance and noise. In 
general, potential impacts are assessed based on the degree to which various habitats or species could be 
affected by an alternative. Where appropriate, impacts are evaluated with respect to Federal and State 
protection regulations and standards. The ROI for site-specific alternatives includes the entire DOE site under 
consideration, while the ROI for non-site-specific alternatives includes conditions representing various regions 
of the United States within which the alternative could be located.  

Terrestrial Resources. Impacts of project activities on terrestrial plant communities are evaluated by 
comparing data on site or regional vegetation communities to proposed land requirements for both 
construction and operation. The analysis of impacts to wildlife is based to a large extent on plant community 
loss or modification, which directly affects animal habitat. The loss of important or sensitive habitats and 
species is considered more important than the loss of a regionally abundant type. Where alternatives are 
associated with specific sites, the disturbance, displacement, or loss of wildlife is evaluated. Migratory birds 
are discussed in a broader sense where alternatives are not site-specific, since they encompass a wide 
geographic area. Alternatives that may cause salt deposition are identified. [Text deleted.] Impacts on biotic 
resources from the release of radionuclides would be expected to be less than that on the human population.  
Humans have generally been shown to be the most sensitive organism to radiation release (AEC 1968a:220; 
NAS 1972a:34); radiological effects Zn'humans are addressed in the human health sections.  

Wetlands. The potential direct loss of wetlands resulting from construction and operation of storage and 
disposition facilities is addressed in a similar fashion as for terrestrial plant communities, that is, by comparing 
data on site or regional wetlands to proposed land requirements. Sedimentation impacts are evaluated based 
on the proximity of wetlands to project areas and the knowledge that erosion and sedimentation controls will 
be required. Where alternatives are site-specific, impacts resulting from increased flows are evaluated based 
on a relative comparison of expected discharge rates with stream flow rates. Impacts resulting from the 
introduction of thermal and chemical pollution into a wetland system are addressed recognizing that effluents 
are required to meet Federal and State standards. DOE regulations concerning proposed actions in wetlands 
(10 CFR 1022) were also considered.  

Aquatic Resources. Impacts to aquatic resources resulting from sedimentation, increased flows, and the 
introduction of waste heat and chemicals are evaluated as described for wetlands. Potential impacts from 
radionuclides are not addressed for the same reasons described for terrestrial resources. Where alternatives are 
site-specific, impingement and entrainment impacts are evaluated based on a relative comparison of stream 
flow and intake volumes, recognizing that when intake volumes represent a large percentage of stream flow, 
the possibility of impingement and entrainment impacts exists. Compliance with protective measures, such as 
the Anadromous Fish Conservation Act (Appendix J), are addressed, as appropriate.  

Threatened and Endangered Species. Impacts on threatened and endangered species are determined in a 
manner similar to that described for terrestrial and aquatic resources because the sources of potential impacts 
are similar. A list of species potentially present on each site or in each region was developed using information 
obtained from the USFWS, National Marine Fisheries Service, and appropriate State agencies and site-specific 
reports. This list, along with consideration of site environmental and engineering data, is used to evaluate 

4-12



Environmental Consequences 

whether the various alternatives could impact any threatened or endangered plant or animal (or its habitat).  
Consultations with USFWS and State agencies would be conducted at the site-specific level, as appropriate.
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4.1.7 CULTURAL AND PALEONTOLOGICAL RESOURCES 

The cultural and paleontological resources impact analysis evaluates the potential effects of the construction and 
operation of a proposed alternative on piehistoric, historic, ,Native' American; and paleonutological re-sources.  
Appropriate information regarding cultural resources includes the possibility that NRHP-eligible sites or 
important Native American resources may be affected, as well as the piocedures for successful completion of 
the NHPA Section 106 identification or mitigation process- Section 106 requiresFede-ral agerficies to take into 
account the effects of their activities and programs'on NRHP-eligible properties. Section 106 procedures 
include identification of re'sources, evaluation for NRHP eligibility, assessment of project effects, preservation 
or mitigation of affected eligible resources, and coordination and consultation with the appropriate SHPO and 
the Advisory Council on Historic Preservation.  

Compliance with the American Indian Religious Freedom Act anid the Native American Griaves Protection and 
Repatriation Act is also part of the regulatory process. These -acts require that conisultation with interested Native 
American groups be initiated as part of the compliance process. 
Information collected to identify relevant cultural and paleontological resources includes the general trehisto 

and history of a region, results of previous cultural or paleontological resources surveys or studies within or near 
the affected project area, and identification of any resources eligible for or currently on the NRHP, or part of the 
National Natural Landmarks Program.  

Impacts to prehistoric and historic resources are postulated if alternatives'could substantially add to existing 
disturbance of resources in the project areas, could affect NRHP-eligible resources, "oi could cause loss or 
destruction of important scientific, cultural, oir historic iesources. Impacts to Native American resources are 
postulated if alternatives have the potential to affect sites important for their position in the Native American 
physical universe or religion, or to reduce access to traditional use areas, plant or animal communities, or sacred 
sites. Impacts to paleontological resources are postulated if alternatives could affect deposits with high research 
potential.  

[Text deleted.] Onf a programmatic level specific detail on the'types ahd locations of resources within'the 
proposed project areas is-not available for all locations, and the level of detail varies by facility or alternative.  
General information concerning site types and NRHP eligibility of those types in the region, however, is 
appropriate for the PEIS. At the site-specific level and depending oft the alternative, more detailed information 
may be required including file investigations, Native' American consultation, implemnntation of the DOE 
American Indian Policy, or predidtive modeling to determine'the types, numbers, locati6fis, and NRHP 
eligibility or importance of cultural resources in the proposed project area.
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4.1.8 SOCIOECONOMICS 

The socioeconomic impact analysis assesses the environmental consequences of demographic and economic 
changes resulting from implementing a proposed alternative. Developing a new facility or adding new 
operations to an existing DOE or commercial facility may create new jobs. The creation of new jobs may affect 
the economy of the regional economic area and may place an increased demand on housing, community 
services, and local transportation within the ROI, if the local labor market is unable to meet the labor 
requirements. Therefore, this study assesses the potential impacts of each proposed alternative on these 
characteristics. The socioeconomic environment is defined for two geographic regions: the REA and the ROL.  
REAs are used to assess potential effects on the regional economy, and ROIs are used to assess effects that are 
more localized in political jurisdictions surrounding the sites.  

The REA for each site encompasses a broad market that involves trade among and between regional industrial 
and service sectors and is characterized by strong economic linkages between the communities in the region.  
These linkages determine the nature and magnitude of multiplier effects of economic activity (purchases, 
earnings, and employment) at each site. REAs are defined by BEA and consist of an economic node that serves 
as the center of economic activity and the surrounding counties that are economically related and include the 
places of work and residences of the labor force.  

Potential demographic impacts were assessed for the ROI, a smaller geographic area where the housing market 
and local community services would be the most affected. Site-specific ROIs were identified as those counties 
where approximately 90 percent of the current DOE and/or contractor employees reside. This residential 
distribution reflects existing commuting patterns and attractiveness of area communities for people employed 
at each site and is used to estimate the future distribution of in-migrating workers.  

The following sections summarize the methodology used for assessing the potential socioeconomic impacts 
from the alternatives.  

Baseline Comparisons. Data on the current socioeconomic conditions were compiled for each ROI and REA.  
The data were then projected out to the period of full operation for the alternatives based on population forecasts 
developed by BEA. These projections were compared with the estimates of project-related impacts.  

Proposed project alternatives may require additional workers during the construction and operation phases. An 
analysis of the projected labor availability was performed to determine the number of workers that may in
migrate to the region to meet employment needs. In addition to jobs and income directly created by the proposed 
project alternatives, other jobs and income may be created indirectly within the REA. These indirect jobs and 
resulting income are measured by employing the most recent version of the Regional Input-Output Modeling 
System developed by the BEA.  

Population increases due to in-migration of new workers and their families are estimated by the number of new 
workers and the national average household size. The national average is used because the new population 
would come from unknown locations outside the region.  

The impact on community services is assessed by determining the increase in each community service required 
to maintain the level of service that currently exists within the ROI, such as student-to-teacher ratio, police 
officer-to-population ratio, and hospital capacity.  

Local Transportation. Traffic impacts are modeled using a proprietary transportation model developed in 
accordance with the Highway Capacity Manual methodology for freeways, multilane roads, and two-lane roads.  
Average Annual Daily Traffic (AADT) volumes are projected for 1995 and the impact year using No Action 
population projections.
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The AADT for impacts beyond the No Action alternative are calculated from the direct em~ploymeiit and direct 

in-migrating population associated with each alternative. Only roads in the vicinity of the site on which at least 

5 percent of workers travel were modeled. Ii was assumed thai any additional W6rkers required for a proposed 

alternative w'ould u"se the'same roads as the current w'orkforce.  

Service flow, the maiimum hourly rate at which vehicles can reasonably be expected to cross a point or uniform

sectiofi of a lan'e during a given time period under current roadway aind traffic'conditions, is calculated for the 

road segments. Capacity of the road segments is-calculated from the: number of lanes and capacity per lane. The 

service flow eq uatioti is solved for the volume-to-capacity ratio.  

Level of service'is a'measure describing operational condition's within a traffic' stream. A'leel of service 

describes these conditions inf terms of factors such as speed and travel time, freedom to maneuver,airaffic 

interruptions, comfort and convenience, and safety. The level of service designations iange from A to F, with 

each level defined by i"range of volume to capacity ratios. The level of service, designations, given in 

Table 4.1.811, are based primarily on the Highway Cdaacity Manual Special Report 209.  

Table 4.1.8-1. Level of Service Letter Designations and Definitions 

Letter Operating, 
Designation Conditions 'Level of Service Definition 

A Good This is a condition of free flow, accompanied by low volumes and high speeds.  

B Good This occurs in the zone of stable flow, with operating speeds beginning to be 
-- restricted somewhat by traffic conditions.  

C Good This is still in the zone of stable flow, but speeds and maneuverability are more 
closely controlled by the higher volumes.  

D Below average This level of service approaches unstable flow, with tolerable operating speeds 
maintained,'though considerably -affected by changes in operating conditions.  

E Maximum This cannot be described by speed alone, but represents operations at lower 
capacity operating speeds, typically; but not always, in the neighborhood of 30 miles per 

hour, w'ith volumes at or near the capacity of the highway:.  

F Traffic jam' This describes a forced-flow operation at low speeds, where volumes are above 
capacity. .  

Source: National 1985a.  
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4.1.9 PUBLIC AND OCCUPATIONAL HEALTH AND SAFETY 

The scope of the public and occupational health and safety analysis includes a determination of effects on 
human health that result from exposures to ionizing radiation and hazardous chemicals. Storage and disposition 
alternatives addressed in this PEIS use a broad variety of processes involving both radioactive and chemical 
materials that can be hazardous to human health. The degree of hazard is directly related to the type and quantity 
of the particular radioactive or chemical material to which a person is exposed. The health effects that may be 
associated with radiation and chemical induction of cancer are determined by estimating the radiological and 
chemical doses to workers and the general public that result from these exposures. The risk from these doses is 
then converted to potential cancers. This is done for normal operations and postulated accident scenarios.  
Additionally, for hazardous chemicals, a Hazard Quotient (HQ) is calculated based on the exposure 
concentration of each chemical; the HQs are calculated for all known noncancer adverse effects. The HQs are 
then summed to obtain the Hazard Index (HI) for each operation at a given site. The HI is used as an indicator 
of safe exposure levels to avoid noncancer effects of an acute or chronic nature, and is independent of the cancer 
risk. More detailed information about the public and occupational health safety analysis for this PEIS is found 
in Appendix M.  

Computer models and operational histories are used to predict the impacts on the health of workers and the 
public due to both normal operation and postulated accidents. The computer models include GENII and Melcor 
Accident Consequence Code System (MACCS) for airborne and liquid radioactive releases during normal 
operation and accident conditions, respectively; and ISCST2 for hazardous chemical releases.  

Since direct chemical monitoring data on worker exposure is not available for specific operations, the onsite 
worker is assumed to receive the maximum exposure that any involved (the workers directly involved in the 
proposed facility) or noninvolved (the workers onsite but not directly involved in the proposed facility) onsite 
person will receive. OSHA-regulated levels (that is, the PEL) are applied to all hazardous chemicals that are 
released at the site. This includes both the process-specific releases as well as those that are a result of other site 
operations. All onsite exposures are assumed to occur at a distance of 100 m (330 ft) from a centralized point 
of release, which will yield a conservative concentration level for each chemical. The concentrations are derived 
through the ISCST 2 model recommended by EPA. The noncancer risks to the MEI of the public consist of HQs 
that compare chemical exposure levels to the RfC values published by EPA in the Integrated Risk Information 
System (IRIS). For the onsite worker, the HQ values are calculated by comparing the calculated chemical 
exposure levels to the PEL established by OSHA. The HI for either the MEI or the onsite worker is the sum of 
the HQs for every hazardous chemical analyzed. If the HIs are 1.0 or less, then the noncancer regulated levels 
for all hazardous chemicals have been met and no health effects are expected.  

The lifetime cancer risk to the MEI and the onsite worker from exposure to a carcinogenic chemical can be 
derived from either of the two following ways. The calculated exposure dose in mg/kg of body weight is 
multiplied by that individual chemical's slope factor published in EPA's IRIS or the EPA's yearly published 
Health Effects Summary Tables (HEAST), or the exposure concentration in mg/r 3 is multiplied by unit risk 
(found in IRIS or HEAST) to give the lifetime cancer risk. Only carcinogenic chemicals will have slope factors 
and/or unit risk values. The cancer risk coming from all carcinogenic chemicals is derived by summing up the 
risks from all individual carcinogenic chemicals.  

The chemical pollutant exposures to the public are considered to be for 24 hours a day, 52 weeks per year, and 
70 years for a lifetime. The worker exposure is based on an 8-hour day and 52 weeks of 40 hours each 
(0.237 fractional year). The HI values and cancer risks are conservative because all emissions are assume to 
come from a centralized source term. The cancer risks to the noninvolved worker for each chemical are 
computed from the dose (converted from air concentrations) and the unit risk or slope factors to yield a probable 
risk. The risks are also conservative because a single point at or near the maximum onsite concentration is 
selected for exposure of the noninvolved facility worker. Actual risks are likely lower than estimated risks.
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The HI is the sum of the HQs for everyhazardous chemical analyzedthe HQbeing the ratio of the actual (or,,.  

calculated) concentration to the regulated concentration value. Even if OSHA PELs and EPA RfCs for several 

hazardous chemicals are met, but they affect the same target organ or tissue, they may be expected to collectively 

cause injury or ill health because their damage will be cumulative. Thus, an HI of much greater than 1.0 is 

meaningful because the sum of the effects has the same effect as that of a single hazardous chemical exceeding 

the OSHA PEL or the RfC. The HI and HQ are not regulated values, but serve to assess whether regulated values 

have been met and whether there is a potential for a detrimental health effect to occur.  

Toxic air pollutants are addressed in the Air Quality and Noise sections and the Public and Occupational Health 

sections for each of the potential sites. In the Air Quality sections, the maximum concentration of toxic air.  

pollutants at or beyond the site boundary are compared with a standard to determine compliance.-In the Public 

and Occupational Health sections, a health risk is calculated based upon chemical concentration, toxicity, and 

PEL or RfC for noncancer effects and a cancer risk based on the slope factor (cancer potency) of those 

compounds which are regulated or carcinogens.  

These differences in analytical method result in the presentation of pollutants that differ between the air quality 

analysis and public and occupational health analysis. In the air quality analysis, toxic pollutants with low 

emission rates and high toxicity will, in most cases, result in extremely low concentrations at or beyond the site 

boundary and are therefore not presented in the air quality ainalysis. On the other hand, these chemical pollutants 

may expose an onsite worker located 100 m (330 ft) from the emission source to an unacceptable risk, and

therefore are presented in the analysis. Hence, the type and form of data used to evaluate these two areas can 

and will be different and may require different data sources.  

The assessments use technology-specific releases of radioactivity and hazardous chemicals and site-specific 

factors such as meteorology, population distribution, agricultural production, and an assumed facility location 

on the site. Atmospheric dispersion modeling performed for the Air Quality section is also utilized to develop 

exposure concentrations in the evaluation of impacts to workers from hazardous chemicals.  

A discussion of calculational uncertainties is included to provide an understanding of how the various steps of 

an impact analysis can leadto predictions different from those presented in this PEIS. However, efforts have 

been made in all assessments to choose conservative assumptions and parameters so that impacts are not 

underestimated. Further discussions of assessment methodologies, including values of parameters used in the 

various computer models, are presented in Appendix M.  

Health Impacts on Plant Workers Duririg Normal Operation. Because radiation workers are individually 

monitored, experiences from past and current operations that are similar to future operations are used to estimate 

the radiological doses to workers directly involved with fissile material storage and disposition activities. Doses 

are also determined for noninvolved workers (that is, workers who are onsite but not involved with the proposed 

storage and disposition activities).  

Radiological doses are converted to health effects using appropriate health risk estimators. Health effects from 

chemicals are predicted by applying appropriate risk estimators to modeled concentrations. Radiological and 

chemical impacts are also compared with applicable regulatory compliance and guidance requirements. The 

health risk estimators and applicable standards are presented and discussed in detail in Appendix M.  

Health Impacts on the PublicIDuring Normal Operation. Public health impacts could result from exposure 

to radioactive or hazardous chemical materials released during operation. The effect is the sum of internal 

exposure resulting from breathing air, eating food, and drinking water; and of external exposure from standing 

on contaminated ground, being exposed to the air, and being submerged in water.
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Impacts to the MEI and to the population around each site are calculated. The differences in impacts among the 
various sites are the result of many site-specific factors including the distance to the site boundary, the 
population distribution, and meteorological dispersion.  

Modeling is used to estimate the type and amount of material released and the associated radiological doses and 
chemical concentrations and doses. The predictive models used to calculate radiological doses have been found 
to give results that tend to be higher than if calculated by converting actifal measured concentrations to doses.  
The radiological doses and the chemical doses and concentrations are converted to health effects using 
appropriate health risk estimators. Radiological doses, chemical concentrations, and health risks are compared 
with regulatory limits and, for perspective, with background levels in the vicinity of the site. The health risk 
estimators used in the assessments and the applicable regulatory standards are presented and discussed in detail 
in Appendix M.  

Accident Analysis for Postulated Accident Scenarios. The relative consequences of postulated accidents are 
considered in the evaluation of each alternative. In evaluating the magnitude and consequences of each 
alternative, accident analysis is performed. The concepts used are analogous to a formal Probabilities Risk 
Assessment, which would be appropriate for a project-level analysis, although the accident analysis involves 
considerably less detail for programmatic decision-making. The accident analysis addresses only a spectrum of 
bounding accidents (high consequence, low probability) and a representative spectrum of possible operational 
accidents (low consequence but high probability of occurrence). The technical approach for the selection of 
accidents is consistent with the DOE Office of NEPA Oversight Recommendations for the Preparation of 
Environmental Assessments and Environmental Impact Statements (May 1993) guidance that recommends 
consideration of two major categories of accidents: within design basis accidents (also referred to as evaluation 
basis accidents) and beyond design basis accidents (also referred to as beyond evaluation basis accidents).  

For the purpose of this assessment, risk is defined as the mathematical product of the probability and 
consequence of an accident. The risk-contributing scenarios consider both evaluation basis and beyond 
evaluation basis accidents. The specific accidents consider the types of facilities. Examples of accidents include 
those resulting from operator errors, spills, criticalities, fire, explosions, airplane crashes, common-cause 
failures, severe weather, earthquakes, and transportation. Information on potential accidents includes those that 
have been postulated and analyzed for similar facilities. The risks of the various storage and disposition facilities 
are evaluated in terms of the incremental increase in risk from postulated accidents with respect to normal day
to-day risks to which the general population is exposed 

For each alternative, a number of evaluation basis and beyond evaluation basis accidents have been identified 
and are analyzed to define the accident consequences and risks. Evaluation basis accidents are generally in a 
frequency range of greater than 10-6 per year, while beyond evaluation basis accidents are generally in a 
frequency range of 10-7 to 10-6 per year. In some cases, accidents less than 10-7 are included in the set of beyond 
evaluation basis accidents when their impacts are relevant to decisionmaking.  

Uncertainties. The sequence of analyses performed to generate the radiological and hazardous chemicals 
impacts estimates from normal operation and facility accidents include (1) selection of normal operational 
modes and accident scenarios and their probabilities, (2) estimation of source terms, (3) estimation of 
environmental transport and uptake of radionuclides and hazardous chemicals, (4) calculation of radiation and 
chemical doses to exposed individuals, and (5) estimation of health effects. There are uncertainties associated 
with each of these steps. Uncertainties exist in the way the physical systems being analyzed are represented by 
the computational models and in the data required to exercise the models (due to measurement errors, sampling 
errors, or natural variability).  

Of particular interest are the uncertainties in the estimate of cancer deaths from exposure to radioactive 
materials. The numerical values of the health risk estimates used in this PEIS (refer to Appendix M) were
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obtained by the practice of linear extrapolation from the nominal risk estimate for lifetime total cancer mortalty at 10 rad. Other methods of extrapgoltion to the low-dose region could yield higher or lower estimates of cancer deaths. Studies of human populations exposed at low doses are inadequate to demonstrate.the actual level of risk. There is scientific uncertainty about cancer risk in the low-dose region belo ' the range of epidemiological observation, and the possibility of no risk or even health benefits (hormesis effects) cannot be excluded. Because the health risk estimators are multiplied by conserVatively-calciilajed i'adiological dose's to predict fatal cancer risks, the fatal cancer values presented in this PEIS are expected to be overestimates.  

The widely used algorithms for estimating the risk of latent cancers from radiation are based on high dose rates, and the impacts are then extrapolated to low rates by, presumed linear response models. These models are known to overestimate the risk for low dose rates, and the actual risk may b6'zero.  

For the purposes of presentation in this PEIS, the impacts calculated from the linear model are'treated as an upper bound case, consistent with the widely used methodologies for quantifying radiogenic health impacts.  This does not imply that health effects are expected. Moreover,'in cases where' the upper bound estimators predict a number of latent cancer deaths that is greater that 1, this does not impiy that the latent cancer death(s) are identifiable to any individual.  

Uncertainties are also introduced when accident analyses performed for similar existing facilities have been used as a major source of data. Although the radionuclide composition of source terms are'reasonable estimates, there are uncertainties in the xadionuclide inventory and release.fiactions that aff't 
relasefrctms hatafect the estimated consequences.  Accident frequencies for low probability se4iences of evefits are always; difficult to estimate, even for operating facilities, because there is little or no record of historical o~cufrences. For a new facility, such as a Pu storage facility or an LWR for Pu disposition, any use of accident frequencies that are estimated from similar existing facilities would tend to further compound the effects of uncertainties. There are also uncertainties attributed to information for designs that are in the conceptual stage. 

I 

In summary, the radiological and hazardous chemical impact estimates presented in this document were obtained by: .  

- Using the latest available data 

• Considering the processes, events, and accidents reasonably foreseeable foi the' storage and disposition facilities described in this PEIS 

* Making conservative assumptions when'there'is doubt about the exact'nature of ihe processes and events taking place, such that the chance of underestimating health impacts is small.  
C ÷ "•" " •rA
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4.1.10 WASTE MANAGEMENT 

Waste management facilities that support the long-term storage or disposition of weapons-usable fissile 
0 _ materials would treat and package all waste generated in support of this activity into forms that enable long-term 

storage and/or disposal in accordance with the Atomic Energy Act (AEA), RCRA, and other applicable statutes 
as outlined in Section E. 1.2. The preconceptual designs of the new facilities provide their own waste treatment 
capability and incorporate waste minimization and pollution preventiofi practices.  

Since any changes in wastes volumes could have an impact on the existing and projected waste activities at DOE 
sites, the PEIS assesses the impacts on waste management from the waste streams generated by all alternatives, 
including the No Action Alternative. All alternatives would be required to fully comply with all current 
applicable regulations. The waste management assessment is very important to the overall DOE decisionmaking 
process and is being coordinated with EM, which evaluates alternatives for implementing an integrated waste 
management program. The Draft Waste Management PEIS (DOE/EIS-0200-D) focuses on waste management 
strategies required to treat, store, or dispose of existing wastes and wastes that will be generated in the future as 
a result of DOE operations. The Draft Waste Management PEIS also evaluates the environmental impacts of 
transporting wastes. [Text deleted.] 

Waste management activities that would support the long-term storage or disposition of weapons-usable fissile 
materials program are assumed to be per current site practices and are contingent upon decisions to be made 
through the Waste Management PEIS. Any future waste management facilities that may be required to support 
the long-term storage or disposition of weapons-usable fissile materials program would be coordinated with any 
decisions resulting from the Waste Management PEIS and any respective site-specific NEPA documentation.  
For example, depending on decisions in the waste-type-specific RODs for the Waste Management PEIS and in 
subsequent waste-type-specific RODs and NEPA documents, wastes could be treated and disposed of onsite or 
at regionalized or centralized DOE sites.  

The construction and operation of facilities to support the storage and disposition of weapons-usable fissile 
material program would generate spent nuclear fuel and several types of wastes, depending on the alternative.  
[Text deleted.] Construction wastes would be similar to those generated by any construction project of 
comparable scale. Spent nuclear fuel and the following waste categories are analyzed: TRU, mixed TRU, low
level, mixed low-level, hazardous, and nonhazardous. This PEIS also analyzes the management and onsite 
storage of wastes and spent nuclear fuel, until DOE either disposes of the wastes or places them in long-term 
retrievable storage. To provide a framework for addressing the impacts of waste management, descriptive 
information is presented on waste management activities anticipated for each DOE site and for each storage or 
disposition alternative. Operational waste generation and effluent data are estimated and vary according to the 
storage or disposition technology and site. These estimates have included waste minimization provisions. The 
impact assessment compares the projected waste type and waste volume generation from the various disposition 
facilities at each site with that of the No Action Alternative. Impacts are assessed in the context of existing site 
practices for treatment, storage, and disposal, including current Federal, State, and local regulations and 
agreements.  

The number of TRU waste shipments to WIPP (depending on decisions from the Supplemental EIS for the 
disposal phase of WIPP) was estimated by using data in the Comparative Study of Waste Isolation Pilot Plant 
Transportation Alternatives (DOE/WIPP 93-058). From this report, the PEIS uses 8.7 m3 (11.4 yd 3) per truck 
shipment, 17.5 m3 (22.9 yd3) per regular train shipment, and 52.4 m3 (68.6 yd3) per dedicated train shipment 
(rail shipment may not be applicable at all sites). DOE sites used in the analysis (with the exception of Pantex) 
either have, or have planned, an onsite LLW disposal facility. As discussed in Section E. 1.4, land-usage factors 
for the disposal of LLW were developed from data in the DOE Integrated Data Base Program for each existing 
DOE LLW disposal facility (Hanford, INEL, NTS, and SRS). For the proposed Class II LLW disposal facility 
at ORR, a 3,300 m3/ha (1,700 yd 3/acre) usage factor was assumed (OR DOE 1995e:1). For the purposes of this
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PEIS, it was assumed that all LLW generated at Pantex would be shipped to NTS 'per-current practice. The 

number of additional shipments required to transport LLW from the site to a DOE LLW disposal facility is 

estimated. A typical shipment was assumed to consist of eighty 208-1 (55-gal) drums, which results in a total 

shipment volume of approximately 16.6 m3 (21.7 yd3). The risks associated with additional shipments are 
addressed as part of the intersite transportation assessment.  

Under some PEIS alternatives, specific candidate sites are not identified. As a result, no planning or .  

environmental documents are available to provide descriptions of the waste management activities or to 

establish a detailed baseline from which environmental consequences can be estimated. For these cases, generic 

environmental baselines are presented to define conditions. Waste management impacts are assessed by 

analyzing the specific waste management facilities and activities associated with the alternative that are 

necessary to locate new missions at the unspecified sites.  

4-2 
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4.2 NO ACTION ALTERNATIVE AND LONG-TERM STORAGE ALTERNATIVES 

This section describes the potential environmental consequences of the No Action Alternative and of 

constructing and operating various long-term storage alternatives. A key for locating information on the storage 

alternatives and candidate sites analyzed is shown in Table 4-1. Included in the analysis of each site is storage 

phaseout. The phaseout of Pu storage at Hanford, INEL, Pantex, SRS, RFETS, and LANL, and HEU storage at 
ORR, is a common activity associated with both storage and disposition when the storage requirements for these 

fissile materials are eliminated at a particular site. The impact analysis in this section is organized by site.  

4.2.1 HANFORD SITE 

A listing of the proposed long-term storage 
alternatives, subalternatives, and related actions, 

including the No Action Alternative, at Hanford is 
provided below. The potential impacts of 
implementing these alternatives and related actions at 
Hanford are described in the following sections: land 
resources, site infrastructure, air quality and noise, for-pant6 oDNFSB 
water resources, geology 'and soils, biological o 9 
resources, cultural and paleontological resources, 
socioeconomics, public and occupational health and 
safety, and waste management. The specific long

term storage alternatives proposed for Hanford are the 
Upgrade Alternative, the Consolidation Alternative, 
and the Collocation Alternative.  

Proposed Storage Activities at Hanford Site 

* No Action Alternative (Preferred Alternative): Continue to store Hanford Pu 
material within the scope of this PEIS in the PFP in stabilized form pursuant to 
DNFSB Recommendation 94-1.  

• Upgrade Alternative: There are two subalternatives under this storage alternative.  

- Upgrade Without RFETS Pu or LANL Pu Subalternative: Two options 
to accommodate Hanford Pu material: Modify selected areas of FMEF in 
400 Area; or construct a new facility in 200 West Area.  

I Upgrade With All or Some RFETS Pu and LANL Pu Subalternative: 
Two options to accommodate Hanford, RFETS and LANL Pu material: 
Increase modification of selected areas of the FMEF in 400 Area; or 
construct a larger new facility in 200 West Area.  
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Proposed Storage Activities at Hanford Site-iContinued.  

• Consolidation Alternative: Construct a new facility adjacent to 200 East Area to 
accommodate all Pu material within the scope of this PEIS.  

Collocation Alternative: Construct a new facility adjacent to 200 East Area to 
accommodate all Pu and HEU material within the scope of this PEIS.  

Subalternatives Not Including Strategic Reserve and Weapons Research and 
Development Materials: Facility and other resource requirements would be 
smaller than the Upgrade With All or Some RFETS Pu and LANL Pu

4-24

subalternatives, the Consolidation Alternative, and the Collocation Alternative.  

Phaseout: Hanford Pu material within the scope of this PEIS would be moved out 
of Hanford to the Consolidation or Collocation site (located at another DOE site) 
or to disposition (for surplus Pu).



Environmental Consequences

4.2.1.1 Land Resources 

Preferred Alternative: No Action Alternative 

Under this alternative, Pu storage would continue at the current interim storage location in stabilized form at the 
PFP pursuant to DNFSB Recommendation 94-1 and the Record of Decision for the Plutonium Finishing Plant 
Stabilization Environmental Impact Statement (PFP EIS). The ongoing (no new action) activities conform with 
present and future land-use plans, policies, and controls. Therefore, no impacts on land resources would be 
anticipated at Hanford beyond the effects of existing activities and future activities that are independent of the 
proposed action.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Part of the existing FMEF, located in the 400 Area of Hanford, would be converted into a Pu storage facility.  
The modified FMEF would house the Pu storage vault and all the functions needed to support storage. No new 
land disturbance would occur during construction nor would additional land not previously disturbed be used 
during operations.  

Land Use. Modifying the FMEF for Pu storage would conform with existing and future land use as described 
in the current Hanford Site Development Plan and with ongoing discussions in the CLUP Process. According 
to the Hanford Site Development Plan, 400 Area land use is identified as reactor operations, which can include 
other operational uses such as material storage (HF DOE 1993c:13,14). Since this option would involve the 
modification of an existing facility, construction would occur completely within an existing, but not operating, 
protected area and would use the same areas previously disturbed during original construction (for example, 
laydown areas). During operation, the entire previously disturbed protected area (6.25 ha [15 45 acres]) would 
be required. In addition, there could be dedicated areas outside the fence (for example, parking lot). Other 
Hanford land uses or special status lands will not be affected. As discussed in Section 4.2.1.8, no in-migration 
of workers would be required during the construction and only a small increase in population would occur 
during operation. There would be no change to the region's housing market during construction and an 
insignificant effect during operation. Therefore, no indirect impacts to the offsite land use would be anticipated.  

Construction and operation would be compatible with State and local (Benton, Franklin, and Grant Counties and the 
city of Richland) land-use plans, policies, and controls since Hanford provides information to these jurisdictions for use 
in their efforts to comply with the GMA (HF DOE 1993c:17).  

Visual Resources. This alternative would not result in new land disturbance or new structures, so the existing 
landscape would remain virtually unchanged. No impacts to visual resources caused by construction and 
operation would occur. The appearance of the upgraded facilities would remain consistent with the 
industrialized landscape character and the current VRM Class 5 designation of the developed areas of Hanford.  

Construct New 200 West Area Facility for Plutonium Storage 

The new Pu storage facility would be a two-level facility that would be located on vacant land within the 200 
West Area northwest of the 234-5Z building. No new land disturbance would occur during construction nor 
would additional land not previously disturbed be used during operations.
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Land Use. Construbtion of a newfacility for Pu storage would conforim with existing and future land use a's 
described in the current Hanford Site Development Plain and with ong6ing discussions in the CLUP Process.  
Accoiding to the Hanford Site Development Plan; 200 Area land use is identified as waste operations,' which 
includes radioactive material management and storage (HF DOE 1993c: 13,14). Although existing land use would 
change from unused to developed land, the proposal would be consistent with land-use plans and construction 
and operation would occur completely within an existing protected area and would not involve new disturbed 
land. During operation, the entire 10.5 ha (26 acres) protected area would be required. In addition, there could be 
dedicated area outside the fence (for example, parking lot). Other Hanford land uses or special status lands would 
not be affected. As discussed in Section 4.2.1.8, workforce requirements for construction and operation would be 
the same as modification of the FMEF Therefore, no offsite land use would be indirectly affected. [Text deleted.] 

Construction and operation would be compatible With State and local (Benton, Franklin, and Grant Counties and 
the city of Richland) land-use plans, policies, 'and controls since Hanford provides information to these 
jurisdictions for use in their efforts to'comply with the GMA (HF DOE 1993c:17).  

Visual Resources. [Text deleted.] The appearance of the proposed facility would be consistent with the existing' 
industrialized landscape character, and the current VRM Class 5 designation of the 200 West Area would remain.  
Because of the existing industrial character of the 200 West Area and the distance to any sensitive viewp6ints, no 
visual impacts would occur.  

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials 'Examinatioh Facility for Plutonium Storage 

This option would modify selected areas of the existing FMEF for Pu storage. Although the additional interior 
area needed to accommodate the RFETS and LANL'material would slightly increase footprint, the facility 
would still be contained within the existing protected area. Therefore, land area requirements during 
modification and operations would be equal to'the Upgrade Without RFETS or LANL Pu'Subalternative., 
Potential impacts to land resources would be the same -as the Upgrade Without RFETS Pu or LANL Pu 
Subalternative.  

Construct New 200 West Area Facility for Plutonium Storage ' a a 

A new facility to accommodate Hanford, RFETS, and LANL Pu material would beconstructed in the 200 West 
Area. Land area requirements during construction and operations would be equal to that of the Upgrade Without 
RFETS Pu or LANL Pu'Subalternative. Therefore, potential impacts to land resources would be similar to the 
Upgrade Without RFETS Pu or LANL Pu Subaltemative., 

Consolidation Alternative 

Construct New Plutonium Storage Facility 

Under this alternative, all Pu within the7scope of this PEIS ,would be'stored at a new storage facility to be 
constructed at Hanford west of the'200 East Area. The potential facility location has been improved with a 
railroad spur and utility line (HF 1996a: 1). The alternative would disturb 58.5 ha (144 acres) of land area during 
construction of which 56 ha (138 acres) would be uged during operations. A buffer zone would be provided 
between operations and the Hanford site boundary. Pu storage in existing DOE storage facilities would be 
phased out.
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Land Use. Construction and operation of a new consolidated facility for Pu storage would conform with 

existing and future land use as described in the current Hanford Site Development Plan and in the CLUP 

Process. The Hanford Site Development Plan, identifies land use in the 200 Area as waste operations, which 

includes radioactive material management and storage (HF DOE 1993c:13,14). Although existing land use 

would change from undeveloped to industrial, this alternative conforms with land-use plans. As discussed in 

Section 4.2.1.8, no in-migration of workers would be required during the construction phase, and only a small 

in-migration would occur during operations, with no effect on the housi-ig sector. Therefore, no indirect offsite 

land-use effects would occur. Compatibility with the use of special status lands, and consistency with State and 

local land-use plans, policies, and controls would be similar to the Construct New 200 West Area Facility for Pu 

Storage option of the Upgrade Alternative.  

Visual Resources. The appearance of the proposed action would be consistent with the industrial landscape 

character and current VRM Class 5 designation of the 200 Area. Potential impacts to visual resources would be 

similar to the Construct New 200 West Area Facility for Pu Storage option of the Upgrade Alternative.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

All HEU within the scope of the PEIS would be stored at a new storage facility at Hanford collocated with the 

Pu storage facility. The facilities would be located west of the 200 East Area. The potential facility location has 

been improved with a railroad spur and utility line (HF 1996a:1). The facilities would disturb 89.5 ha 

(221 acres) of land area during construction of which 87 ha (215 acres) would be used during operations. A 

buffer zone would be provided between the facilities and the Hanford site boundary. Pu storage in existing 

facilities at Hanford would be phased out.  

Land Use. Construction and operation of new collocated facilities would conform with existing and future 

land-use plans as described in the current Hanford Site Development Plan and in the CLUP Process. The 

Hanford Site Development Plan identifies land use in the 200 Area as waste operations, which includes 

radioactive material management and storage (HF DOE 1993c:13,1 4 ) Vacant land would be used. As 

discussed in Section 4.2 1.8, no in-migration would occur during construction. A small number of workers are 

projected to in-migrate during operation. Projected housing vacancies would be sufficient to accommodate this 

growth. Therefore, no indirect impacts to offsite land uses would be anticipated. Compatibility with the use of 

special status lands, and consistency with land-use plans, policies, and controls, would be similar to the 

Construct New 200 West Area Facility for Pu Storage option of the Upgrade Alternative.  

Visual Resources. The appearance of the proposed action would be consistent with the industrial landscape 

character and current VRM Class 5 designation of the 200 Area. Potential impacts to visual resources would be 

similar to the Construct New 200 West Area Facility for Pu Storage option.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Under this subaltemative, land effects during construction and operation would be almost the same in extent and 

magnitude to the No Action Alternative, Upgrade with All or Some RFETS Pu and LANL Pu Subalternative, 

Consolidation Alternative, and Collocation Alternative because the facility would be almost the same. However, 

because the smaller quantity of material would require smaller facilities, it is likely that less land area would be 

disturbed during construction and used during, operations. [Text deleted.]
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Phaseout

No new construction or upgrade of existing facilities would occur undei thiephaseout of the Pu mission. Hanford Pu would be moved out of Hanford to the Consolidation or Collocation site or to disposition. Therefore, no impacts to land ries urces would be anticipated'at' Hanford beyond the effects of existing activities and future activities that are independent of the proposed action.

[Text deleted.]

I
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4.2.1.2 Site Infrastructure 

For selected site infrastructure parameters, Table 4.2.1.2-1 shows the site availability, projected usage under No 

Action, and projected usage associated with each storage alternative at Hanford, including phaseout of the Pu 

storage mission. Adequate infrastructure is available to accommodate all long-term storage alternatives. In 

addition, there is adequate space for any new facilities required to support the various storage alternatives.  

Preferred Alternative: No Action Alternative 

The infrastructure currently in place at Hanford is capable of handling all anticipated missions and functions 

associated with the No Action Alternative. However, certain actions could result in changes to the site 

infrastructure under No Action. Some of these actions are described below. Since the PFP processing facilities 

(234-5Z) were designed and constructed in 1947, it is reasonably foreseeable that upgrades of the PFP and 

support services/utilities could be required to complete stabilization and packaging activities for the current 

inventory of weapons-usable Pu. These activities are described in the Hanford Site Integrated Stabilization 

Management Plan (SISMP). In addition, glovebox-scale processing and a new packaging capability are 

required to implement the DOE-STD-3013-94 storage standard in SISMP timeframes.  

In the PFP-EIS, DOE has assessed impacts of activities required at Hanford to remove and stabilize readily 

retrievable Pu residues in the nonstorage portions of the PFP (that is, 234-5Z processing facility) while its 

current material storage capability is maintained. The actions resulting from the PFP-EIS could affect certain 

site infrastructure parameters. Hanford will continue to evaluate low-assay, non-weapons usable, Pu materials 

currently in storage for potential treatment, packaging, and disposal as TRU waste to WIPP to avoid unnecessary 

costs, handling, and personnel exposure. [Text deleted.] 

There could be additional changes to Hanford's site infrastructure under No Action resulting from construction 

of safe, environmentally sound, and economic, dry interim storage of the K-East Basin (105-KE Basin) spent 

fuel. The Hanford SISMP outlines plans to remove the spent nuclear fuel from the 105-KE Basin by December 
1999. Such removal will resolve the safety and environmental concerns identified in DNFSB Recommendation 
94-1 that are associated with the deteriorating spent fuel in the 105-KE Basin and would occur under No Action.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 

Laboratory Plutonium subalternatives 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Modifying selected areas of the FMEF to accommodate long-term storage of existing quantities of Pu at 

Hanford would not affect the site infrastructure. Data for construction are presented in Appendix C. Operations 

impacts to the Hanford infrastructure under this option would be minimal. This is because the FMEF is a fully 

capable nuclear materials facility with the required infrastructure, including access roads, in place. All 

infrastructure requirements for this subalternatives are within site capacities.  

Construct New 200 West Area Facility for Plutonium Storage 

Constructing a new storage facility to accommodate long-term storage of existing quantities of Pu at Hanford 

would not impact the site infrastructure. Data for construction are presented in Appendix C. Operations impacts 

to the Hanford infrastructure under this subalternatives would be minimal. [Text deleted.] As shown in Table 

4.2.1.2-1, less than 5 km (3 mi) of roads would need to be constructed. All other infrastructure requirements are 

within site capacities.  
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No Action 
Site availability 

I Projected usage 
Upgrade (without RFETS or LANLPu material) 
Modify FMEF , 

Projected usage with upg-ade facility 
Amount reqirh:;d in excess to site availability 

New Pu Storage Facility 
Projected usage with upgrade facility 
Amount required in excess to site availability 

Upgrade (with RFETS and LANL Pu material) 
Modify FMEF 

Projected usage with upgrade fa"ility 
Amount required in 6xcess to site availability 

New Pu Storage Facility , 
Projected usage with upgrade facility 
Amount required in excess to site availability 

Consolidation 
Projected usage with consolidated facility 
Amount required in exc'ess to site availability 

Collocation 
Projected usage with collocated facilities 
Amount required in excess to site availability 

Phaseout 
I Projected usage with storage phaseout 

Amount requiredin excess to site availability
Source: DOE 1996e; DOE 1996f; HF 1995a:1; HF DOE 1996a.
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Table 4.2.1.2-1. Site Infrastructure Changes Required for Operation at Hanford Site (Annual)-No Action (2005) and 
Storage Alternatives 

Transportation Electrical Fuel 
Roads Railroads Energy Peak Load Oil Natural Gas Coal 

Alternative . (km) (km) (MWh/yr) (MWe) (l/yr) (m3/yr) (tlyr)
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grade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 

aorato rPlutonium subalternatives 

iModify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Sonstruction to modify selected areas of the FMEF to accommodate existing quantities of Pu plus material 

: relocated from RFETS and LANL would not impact the site infrastructure. bIata for construction are presented 

in Appendix C. Operations impacts under this option would also be minimal. Requirements are within site 

capacities and would not impact the site infrastructure.  

Since impacts associated with this option for storing all of the RFETS Pu and LANL Pu material at Hanford 

are minimal, storing only a portion of the RFETS Pu and LANL Pu material at Hanford would result in minimal 

impacts to the site infrastructures as well. Additional annual electrical energy requirements would be 

proportionately less than that required for storage of the full amount of RFETS Pu and LANL Pu material.  

Construct New 200 West Area Facility for Plutonium Storage 

Constructing a new storage facility to accommodate existing quantities of Pu plus material relocated from 

RFETS and LANL would not impact the site infrastructure. Data for construction are presented in Appendix C.  

Operations impacts under this option would also be minimal. Requirements are within site capacities and would 

not impact the site infrastructure. Less than 5 km (3 mi) of access road would need to be constructed.  

Since impacts associated with this option for storing all of the RFETS Pu and LANL Pu material at Hanford 

are minimal, storing only a portion of the RFETS Pu and LANL Pu material at Hanford would result in minimal 

impacts to the site infrastructures as well. Additional annual electrical energy requirements would be 

proportionately less than that required for storage of the full amount of RFETS Pu and LANL Pu material.  

Consolidation Alternative 

Construct New Plutonium Storage Facility 

The site infrastructure impacts of constructing a consolidated Pu storage facility at Hanford would be minimal.  

Data for this construction are located in Appendix C. The site infrastructure impacts of operating a consolidated 

Pu storage facility at Hanford are shown in Table 4.2.1.2-1. The Hanford site infrastructure would be fully 

capable of supporting the operations of such a new facility without major modifications to the existing site 

infrastructure and utility resource requirements. Less than 5 km (3 mi) of access road would need to be 

constructed.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

The site infrastructure impacts of constructing consolidated Pu and collocated HEU storage facilities at Hanford 

would be minimal. Data for this construction are located in Appendix C. The site infrastructure impacts of 

operating consolidated Pu and collocated HEU storage facilities at Hanford are shown in Table 4.2.1.2-1.  

Hanford site infrastructure would be fully capable of supporting the operations of such new facilities without 

major modifications to the existing site infrastructure and utility resource requirements. Less than 5 km (3 mi) 

of access road would need to be constructed.
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Subalternatives Not Including St'ategic Reserve and Weapons Researcihand Development Materials 

Since the existing Hanford site infrastructure would be fully capable of supporting construction/modification 
and operation of facilities for the Upgrade Alternative (both subalternatives), the Consolidation Alternative, and 
the Collocation Alternative, constructing and operating such facilities without including provisions for storage 
of strategic reserve and weapons R&D materials could be accommodated as well.' Expected reductions in 
amounts of annual electrical energy requirements from those of the various storage alternatives for all the 
strategic reserve and weapons R&D materials are the only site infrastructure changes expected if this 
subalternatives is chosen because electric usage is dependent on the amount of material. [Text deleted.] 

Phaseout 

Phaseout of the Pu storage mission at Hanford would have no impact on the facilities and site infrastructure.  
While Pu storage operations would cease, the storage facilities would remain and utility service would continue 
at about the same usage level until D&D is accomplished.

41
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4.2.1.3 Air Quality and Noise 

construction and operation activities associated with the No Action Alternative and the proposed storage 

alternatives would generate criteria and toxic/hazardous pollutants. To evaluate the air quality impacts at 

Hanford, criteria and toxic/hazardous concentrations from the No Action Alternative and the proposed storage 

alternatives are compared with Federal and State standards and guidelines. Impacts to human health from 

radiological and chemical airborne emissions are described in Section 4.2.1.9.  

In general, all of the proposed storage facilities would emit the same types of air pollutants during construction.  
It is expected emissions would not exceed Federal, State, or local air quality regulations. PM 10 and TSP 
concentrations will be increased, especially during peak construction periods.  

The principal sources of emissions during construction include the following: 

"* Fugitive dust from land clearing, site preparation, excavation, and wind erosion of exposed ground 
surfaces 

"* Exhaust and road dust generated by construction equipment, vehicles delivering construction 
materials, and vehicles carrying constrpction workers 

During operation, impacts from each of the individual storage facilities with respect to the concentrations of 
criteria and toxic/hazardous air pollutants are predicted to be in compliance with Federal, State, and local air 
quality regulations or guidelines. Table 4.2.1.3-1 presents the estimated pollutant concentrations for each of the 
proposed storage alternatives, indicating little difference between alternatives with respect to impacts to air 
quality.  

Emission rates attributed to operation of the proposed storage facilities are presented in Tables F 1.3-1 to F. 1.3-3.  
[Text deleted.] Air pollutant emission sources associated with operations include the following: 

"* Operation of boilers for space heating 

"• Operation of diesel generators and periodic testing of emergency diesel generators 

"• Exhaust and road dust generated by vehicles delivering supplies and bringing employees to work 

"• Toxic/hazardous pollutant emissions from facility processes 

Noise impacts during either construction or operation are expected to be low. Air quality and noise impacts for 
each storage alternative are described separately. Supporting data for the air quality and noise analyses are 
presented in Appendix F.  

AIR QUALITY 

An analysis was conducted of the potential impacts on air quality from emissions from each of the storage 
alternatives described in Section 2.2.1.  

Section 176 (c) of the 1990 CAA Amendments requires that all Federal actions conform with the applicable SIP.  
The EPA has implemented rules that establish the criteria and procedures governing the determination of 
conformity for all Federal actions in nonattainment and maintenance areas. These are discussed in Section 4.1.3.  
The attainment status of the area in which Hanford is located is discussed in Section 3.2.3. Since the area is 
considered to be an attainment area for the criteria pollutants, the proposed actions at this site do not require that 
a conformity analysis be performed.  
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0.22 
0.22 

<0.01 
0.02 
f 

f 

f 

f

<0.01 
<0.019

0.17 
1.04 

<0.01 
<0.01 

0.04 
d 

<0.01 

0.02 
<0.01 

0.01 
0.11 
0.22 
0.22 

<0.01 
0.02 
f 

f 

f 
f

<0.01 
<0.019

Table 4.2.1.3-1. Estimated Operational Concentrations of Pollutants at Hanford Site and 
Comparison With Most Stringent Regulations or Guidelines-No Action (2005) 

and Storage Alternatives 

Most Stringent 
Averaging Regulations or No 

Time Guidelinesa Action Upgrade Consolidation Collocation 
Pollutant (jtg/m3) (jtg/m 3) (jtg/m3) (jig/m3) (ig/rm3) 

Criteria Pollutants

0 

0*-.  

0 

0 
�0 
0 

0 
0-



Table 4.2.1.3-1. Estimated Operational Concentrations of Pollutants at Hanford Site and 

Comparison With Most Stringent Regulations or Guidelines-No Action (2005) 
and Storage Alternatives-Continued 

Most Stringent 
Averaging Regulations or No 

Time Guidelinesa Action Upgrade Consolidation Collocation 

Pollutant (gg/m 3) (pg/m3 ) (jig/m 3) (gg/m 3) (jig/m3 ) 

Hydrogen chloride 24-hour 7c f f <0.01g <0.01g 

Hydrazine Annual 0 .0 0 0 2c f f <0.00001g <0.000019 

Nitric acid 24-hour 17c f f <0.019 <0.01g 

Phosphoric acid 24-hour 3.3c f f <0.01g <0.019 

Sulfuric acid 24-hour 3 .3c f f <0 0 1g <0.01g

a The more stnngent of the Federal and State standard is presented if both exist for the averaging time.  
b Federal and State standard 

C State standard or guideline.  

d Ozone, as a cnteria pollutant, is not directly emitted or monitored by the candidate site See Section 4 1 3 for a discussion of ozone-related issues.  

' The standard is not to be exceeded more than twice in any seven consecutive days 

f No sources of this pollutant have been identified 

g The concentration represents the alternative contnbution only.  

Note- Concentrations are based on site contribution, including concentrations from ongoing activities (No Action), and do not include the contribution from non-facility sources (for 
example, traffic), 

Source. 40 CFR 50; DOE 1996e, DOE 1996f; HF 1995a'1, HF DOE 1996a; WA Ecology 1994a.  
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Preferred Alternative: No Action Alternative 

This alternative utilizes estimated air emissions data from total site operations at Hanford assuming continuation 
of site missions as described in Section 3.2. These data reflect conservative estimates of criteria and toxic/ 
hazardous emissions at Hanford. The emission rates for the criteria and toxic/hazardous pollutants for No Action 
are presented in Table F.1.2.2-1. Table 4.2.1.3-1 presents the No Action concentrations. Increased PM 10 and 
TSP concentrations may occur due to ongoing construction associated with other activities (that are outside of 
the scope of the PEIS) under the No Action Alternative. Concentrations of all other criteria and toxic/hazardous 
air pollutants at the site boundary or public access highways are expected to remain within applicable Federal, 
State, and local ambient air quality standards. 

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site or Los Alamos National Laboratory 
Plutonium Subalternative 

Modify Existing Fuels and Materials Examiniation Facility for Plutonium Storage 

It is expected that pollutant concentrations will remain within applicable Federal and State ambient air quality 
standards during 'modification of the FMEF.  

During operation, concentrations of criteria and toxic/hazardous air pollutants aie predicted to be in compliance 
with Federal, State, and local air quality regulations or guidelines: Estimated pollutant concentrations 
attributable to increased operations associated with this storage alternative, plus the No Action concentrations, 
are presented in Table 4.2.1.3-1. Concentrations of air pollutants'ar& expected to be the same with or without 
the RFETS or LANL material.  

Construct New 200 Wesi Area Facility for Plutonium Storage' 

In addition to the types of sources of emissions during construction associated with the No Action Alternative 
and the storage upgrade alternatives, fugitive dust resulting from the operation of a concrete batch plant would 
be an additional emission source associated with construction of a new facility., 

Increased PMIo and TSP concentrations may occur during the peak construction period, and during dry and 
windy conditions. Appropriate control measures would be followed to minimize pollutant concentrations during 
construction. Concentrations of all pollutaits at the site boutndary or public access highways would remain 
within applicable Federal hnd State ambient air quality standards during constiuction:: 

During operation, concentrations of criteria and toxic/hazardous air pollutants are predicted to be in compliance 
with Federal, State, and local air quality regulations or guidelines. Estimated pollutant concentrations 
attributable to increased operations associated with this storage alternative, plus the No Action concentrations, 
are presented in Table 4.2.1.3-1. Concentrations of air pollutants are expected to be similar with or without the 
RFETS or LANL materi'al since pollutant emissions'are the result of combustion of fossil fuels for heating the 
facility.  

Upgrade With All or Some Rocky Flats Environmental Technology Site and Los Alamos National Laboratory 
Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Air quality impacts for construction and operatioi foir this option are expected to be similar to thoýe previously 
described for modifying the FMEF.  
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Construct New 200 West Area Facility for Plutonium Storage 

Air quality impacts for construction and operation for this option are expected to be similar to those previously 

described for the new Pu storage facility.  

Consolidation Alternative 

Construct New Plutonium Storage Facility 

Air quality impacts for construction and operation for this option are expected to be similar to those for the 

options previously discussed for the Upgrade Alternative.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

The collocation of Pu and HEU materials facilities would be located in the same area as the consolidated Pu 

materials facilities and would have similar air quality impacts, with the following exceptions.  

During operation, emissions would be slightly higher, as shown in Appendix F. Concentrations of criteria and 

toxic/hazardous air pollutants are predicted to be in compliance with Federal, State, and local air quality 

regulations or guidelines. Estimated pollutant concentrations attributable to increased operations associated 

with this storage alternative and No Action are presented in Table 4.2.1.3-1.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Air quality impacts for construction and operation for this subaltemative are expected to be similar to those 

previously described for the Upgrade With All or Some RFETS and LANL Pu Subalternative, the Consolidation 

Alternative, and the Collocation Alternative. Since the same facility or a slightly smaller facility would be 

constructed or upgraded, the construction activities would be expected to have the same or less emissions.  

Storage of a smaller quantity of material would be expected to result in less emissions during operation of the 

facility as a result of reduced combustion emissions, laboratory operations, and other activities. [Text deleted.] 

Phaseout 

Phaseout of existing Pu inventories as a result of consolidating Pu at another site is expected to result in a small 

reduction in air pollutant concentrations from the No Action concentrations and would be in compliance with 

Federal and State standards. Some emissions may occur as a result of transporting materials from Hanford.  

Quantity of emissions is dependent on transportation mode.  

NOISE 

The location of the storage facilities relative to the site boundary and sensitive receptors was examined to 

evaluate the potential for onsite and offsite noise impacts. Noise sources during construction may include heavy 

construction equipment and increased traffic. Increased traffic would occur onsite and along offsite local and 

regional transportation routes used to bring construction material and workers to the site.  

Preferred Alternative: No Action Alternative 

Nontraffic noise sources associated with continued interim storage (No Action) and other ongoing missions are 

the same as described in Chapter 3. The continuation of operations at Hanford would result in no appreciable 

change in traffic noise and onsite operational noise sources from current levels. Nontraffic noise sources are
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located at sufficient distance from offsite areas that the contribution to offsite noise levels would continue to be 
small. Due to the size of the site, noise emissions from construction equipment and operations activities would 
not be expected to cause annoyance to the public. Some noise sources may be located close enough to onsite 
noise sensitive areas to result in impacts, such as disturbances of wildlife.  

Upgrade, Consolidation, and Collocation Alternatives 

Nontraffic noise sources associated with the storage alternatives would be similar to those for existing facilities 
as discussed in Chapter 3. Nontraffic, operational noise sources associated with the alternatives include new or 
existing equipment and machines (cooling systems, yents, motors, and material handling equipment). These 
noise sources would be located at sufficient distance .from offsite areas that the contribution to offsite noise 
levels would be small. Due to the size of the site, noise emissions from construction equipment and operations 
activities would not be expected to cause annoyance to the public. Some noise sources may result in impacts, 
such as disturbance of wildlife. ' 

Subalternative Not Including Strategic Reserve and Weapons Research andDevelopment Materials 

Noise impacts for construction and operations for this' option are expected to be almost the same to those' 
previously described for the Upgrade With All or Some RFETS and LANL Pu Subalternative, the Consolidation 
Alternative, and the Collocation Alternative because noise impacts are based on the use of the facility and not 
the size. [Text deleted.] 

Phaseout 

A reduction in noise levels associated with facility operations may result from the phaseout of storage facilities.' 

V -
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4.2.1.4 Water Resources 

Construction and operation of the potential long-term storage facilities at Hanford would affect water resources.  

All facility options (in either the 400 or 200 Areas) are above the 100-year, 500-year, probable maximum flood 

(40,000 m3/s [1.4 million ft3ls]), flooding from dam failures, and flooding from a landslide resulting in river 

blockage. At Hanford, surface water resources, primarily the Columbia River, would be used to meet all 

construction and operation water requirements for facilities located in the vicinity of the 200 Area. The 

Columbia River has sufficient flow to support any of the alternatives. No construction- or operation-related 

impacts would exceed 1.1 percent of the Columbia River's average flow. Groundwater would be used to meet 

water requirements for facilities located in the 400 Area. During construction and operation of the facilities, 

treated wastewater would continue to be discharged in compliance with NPDES permit requirements, to 

infiltration ponds in the 200 Area, or nearby streams, or would be recycled at newly constructed wastewater 

treatment facilities. Stormwater runoff would be collected and treated, if necessary, before discharge to natural 

drainage channels in accordance with permit requirements. [Text deleted.] 

Minimal impacts to groundwater are anticipated because no direct discharges would occur during construction 

and operation. Table 4.2.1.4-1 presents No Action water resources uses and discharges and the potential changes 

to water resources at Hanford resulting from the long-term storage alternatives.  

Preferred Alternative: No Action Alternative 

Surface Water. [Text deleted.] A description of the activities that would continue at Hanford is provided in 

Section 3.2. Under this alternative, surface water withdrawals from the Columbia River are not expected to 

I increase from the current usage of 13,511 million I/yr (3,569 million gal/yr) by 2005. Treated wastewater 

discharged to infiltration/evaporation ponds is expected to remain at 246 million I/yr (65 million gal/yr). Under 

this alternative, current restoration programs would continue, and water quality is anticipated to improve.  

Groundwater. Under this alternative, no additional impacts to groundwater resources are anticipated.  

Withdrawals from current operations in the 400 Area (195 million 1/yr [51.6 million gal/yr]) are not anticipated 

to increase by 2005.  

Upgrade Alternative 

I Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 

Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Surface Water. There are no unique construction characteristics associated with water requirements and 

discharges from the modify FMEF option. Since the facilities are located in the 400 Area, no surface water 

would be withdrawn for any modification or operation activities. Groundwater from the unconfined aquifer 

would be used to meet water requirements. Since upgrades will take place in an existing facility, no impact to 

surface water would result from soil erosion of disturbed land ant: siltation of surface drainage channels during 

modifications. During operation, stormwater runoff would be collected and treated, if necessary, before 

discharge to natural drainage channels.  

During modification of selected areas of the FMEF, sanitary wastewater (approximately 3.9 million I/yr 

[1.0 million gal/yr]) would be generated and discharged to the existing wastewater treatment systems at the 

400 Area. This would cause a 1.6-percent increase in the effluent discharged at Hanford. During operation, 

wastewater would be discharged to infiltration/evaporation ponds. [Text deleted.]
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Table 4.2.1.4-1. No Action and Potential Changes to Water Resources at Hanford Site-No Action (2005) and 
Storage Alternatives

Affected Resource Indicator 
Water Source

No Action 
Surface/ 
Ground

Construction 
Water Availability and Use 
Total water requirement NAa 

(million 1/yr) 
Percentincrease in projected NAa', 

water useb

Upgrade 

Without RFETS or LANL With RFETS and LANL 
Pu Material Pu Material 

Modify New Storage Modify New Storage 
FMEF Facility FMEF Facility 
Ground Surface Ground Surface

5.0 

2.6

5.0 

0.04

7.8 

4.0

7.8 

0.06

Consolidation 

Surface 

85 

0.6

Collocation Phaseout 
Surface Surface

105 

0.8

0 

0

Water Quality 
Total wastewater discharge f NAa 
-,(millionllyr) ''. .' .  
Percent change m wastewater' NAa 

dischaigec' 

Operation 
Water Availability and Uses 
Total water requirement 13,511/195 

(million 1/yr), 
Percent increase in projected 0/0 

waterused .. ..,, .

3.9 - 3.9'

1.6 

8.4 

,4.3

1:6 

-8.4 

0.06

5.9 "' 5.9 

,3.0 0.04 

8.9 8.9 

4.6 0.07

*Water Quality , ý 
Toial wastew-ater di-sch"ar.ge . 2' 
ý (million I/yr)' 4 ...  
Percentf change in wastewater ( 

dischargee

46

Floodplain 

Is action in 100-year 
floodplain? ._

NA No No

-:T,- -?L A,

C.j2 

Q) 

A

7.7, 

3.1 

10.  

0.8

12.3' 

5.1, 

150

1.1' ' '- ''

0 

0

0 

0

0

)

0 0 

0

0 

0

0 

0

0 

0

, -No

0 

0

-No No No No

' " ° " , ,I',,"

I
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Table 4.2.1.4-1. No Action and Potential Changes to Water Resources at Hanford Site-No Action (2005) and 
Storage Alternatives-Continued 

Upgrade 

Without RFETS or LANL With RFETS and LANL 
Pu Material Pu Material 

Modify New Storage Modify New Storage 
Affected Resource Indicator No Action FMEF Facility FMEF Facility Consolidation Collocation Phaseout 

Is critical action in 500-year NA No No No No No No No 
floodplain?

a See operations section of table for No Action water data.  
b Percent increases in water requirements for construction at Hanford are calculated by dividing No Action water requirements (13,511 million l/yr for surface water and 195 million l/yr 

for groundwater) with that for each storage alternative: Modify FMEF without RFETS or LANL Pu matenal (5.0 million l/yr), new Pu storage facility without RFETS or LANL Pu 
material (5.0 million l/yr), Modify FMEF with all RFETS and LANL Pu material (7.8 million l/yr), new Pu storage facility with all RFETS and LANL Pu material (7.8 million 1/yr), new 
Pu storage facility (85 million lI/yr), new Pu and HEU storage facility (105 million lI/yr), and storage phaseout (0 l/yr).  

C Percent changes in wastewater discharged during construction at Hanford are calculated by dividing No Action wastewater discharges (246 million l/yr) with that for each storage 

alternative: modify FMEF without RFETS or LANL Pu material (3.9 million I/yr), new Pu storage facility without RFETS or LANL Pu material (3.9 million l/yr), modify FMEF with 
all RFETS and LANL Pu material (5.9 million l/yr), new Pu storage facility with all RFETS and LANL Pu material (5.9 million l/yr), new Pu storage facility (7.7 million I/yr), new Pu 
and HEU storage facility (12.5 million lI/yr), and storage phaseout (0 I/yr [0 gal/yr]).  

d Percent increases in water requirements for operation at Hanford are calculated by dividing No Action water requirements (13,511 million l/yr for surface water and 195 million I/yr for 
groundwater) with that for each storage alternative: modify FMEF without RFETS or LANL material (8.4 million 1/yr), new Pu storage facility without RFETS or LANL material 
(8.4 milhon lI/yr), modify FMEF with all RFETS and LANL Pu material (8.8 million I/yr), new Pu storage facility with all RFETS and LANL Pu material (8.9 million l/yr), new Pu 
storage facility (110 million lI/yr), new Pu and HEU storage facility (146 million l/yr), and storage phaseout (0 l/yr).  
Percent changes in wastewater discharged dunng operation at Hanford are calculated by dividing No Action wastewater discharges (246 million l/yr) with that for each storage 
alternative: modify FMEF without RFETS or LANL Pu material (0 million l/yr), new Pu storage facility without RFETS or LANL Pu material (0 million l/yr), modify FMEF with all 
RFETS and LANL Pu material (0 million l/yr), new Pu storage facility with all RFETS and LANL Pu material (0 million I/yr), new Pu storage facility (0 l/yr), new Pu and HEU storage 
facility (0 lI/yr), and storage phaseout (0 lI/yr).  

Note: NA=not applicable. During operation of the new facilities, all wastewater will be recycled; construction impacts are considered to be temporary, lasting only throughout the 
construction period. Impacts from operations occur continuously.  

Source: DOE 1996e; DOE 1996f; HF 1995a:l; HF DOE 1995e:l; HF DOE 1996a.
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Fire sprinkler water and truck hose-downI water would be collected in tanks, monitored for radioactivity, and if 

uncontaminated, discharged to sform drains that discharge to local drainage chafinels. If contaminated, this 

water would be treated as recquired.

The FMEF is located in the'400 ,Area above 'the floodplain frri' the'probable maximum flood of 40,000 m3/s 

(1.4 million ft3/s), which is greater than the 500-year flood. The posýibility of flooding from dam failures with 

a flood wave of 600,000 m3/s (21 million ft3/s) has been studied by the COE. In addition t6 the'iieits inundated 

by the probable maximum flood, the remainder of the 100 Area, the 300 Area, aiid heaily all of Richland,'but 

not the 400 Area, would be flooded. A landslide resulting in river blockagi dowfinstream of the 400 Area, and 

flooding along the Columbia River during a river flood flow of 17,000 m3/s'(600,000 ft3/s),'would not inundate 

the FMEF. Additionally, it is unlikely that the landslide would be downstream.  

Groundwater. During modification activities, the quantity of water required @ýould be approximately 

5.0 million 1/yr (1.3 million gal/yr), which would represent a 2.6-percent increase over the projected No Action 
groundwater withdrawal (195 million 1/yr [52 miillion gal/yr]). During operation, groundwater wofild be 

obtained from existing supply systems in the 400 Area. The total annual requirement for the modified FMEF 

would be 8.4 million 'l/yr (2.2 milli6n gal/yr), which wouild represent a 4.3-percent increase over the projected 

groundwater withdrawal (195 million 1/yr [52 million gal/yr]). It is not 6xpected that these small increases 

would impact regional groundwater levels.  

No wastewater would be discharged, directly to groundwater, so groundwater quality Would'not be affected.  

However, some of the t'eated wasiewater discharged to e'vaporation/percolation ponds would percolate 

downward into the groundwater. The water discharged to and from the ponds would be monitored and would 

not be discharged until contaminant levels were within the limits specified. Impacts to grounidwater quality are ' 

therefore not expected. In'addition,/other factors contributing to a lessening of potential impacts to groundwater 

are the combined effecis of a deep water table, low discharge volumes, and high evap6ration rates.  

Similarly, some stormwater runoff and other discharges routed to storm drains could percolate into the 

subsurface. Storm sewer and storm drain discharges would be monitored under the NPDES stormwater 

regulations. No impacts to groundwater quality are expected.  

Construct New 200 West Area Facility for Plutonium Storage 

Surface Water. Because the new' Hanford Pu storage facility would be located in the 200 West Area, surface 

water would be iase'd to'meet water requirements. During construction, approximately 5 million I/yr 

(1.3 million gal/yr) of water would be required. This represents a miich less than 1-peicent increase in the 

projected No Action surface water withdrawal. This additional withdrawal would not cause any impacts. During 

operation, approximately 8.4 million I/yr (2.2 millioii 'gal/yr) of Water would be reequired. This represents'a much 

less than 1-percent increase in the projected aninual surface water withdrawal, and it ,wouýld-increase Hanford's 

total withdrawal from the Columbia River to less than 1.0xl 0.6 of the river's average minimurm flow. This would 

not cause any impacts to surface water availability.,,., 

During construction of the new Hanford Pu storage facility, sanitary wastewater (approximately 3.9 million 1/yr 

[1.0 million gal/yr]) would be generated and discharged to the existing wastewater treatment systems at the 200 

West Area. This would cause a 1.6-percent increase in the effluent discharged at Hanford. During operation, 

treated wastewater would be discharged to evaporation/infiltration ponds. [Text deleted.] All discharges would 

be monitored to comply with discharge requirements. Makeup water for the closed-cycle cooling system would 

be recycled.  

The new facility would be located in the 200 Area, which is above the 100-year, 500-year, probable maximum 

floods, flooding from dam failures, and flooding from a landslide resulting from river blockage.  
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Groundwater. Because surface water would be used during construction and operation, no impact on 
groundwater availability is anticipated. No wastewater would be discharged from the ponds directly to 
groundwater, so groundwater quality would not be affected. However, some of the treated wastewater 

I discharged to evaporation/percolation ponds could percolate downward into the groundwater. The water would 
be monitored and would not be discharged until contaminant levels were within the limits specified in the 
NPDES permit. Impacts to groundwater quality are therefore not expected. In addition, other factors 
contributing to a lessening of potential impacts to groundwater are the c6mbined effects of a deep water table, 
low discharge volumes, and high evaporation rates. Similarly, some stormwater runoff routed to storm drains 
could percolate into the subsurface. These discharges would be monitored under the NPDES stormwater 
regulations. No impacts to groundwater quality are expected.  

Upgrade WithAll or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Modification activities would require 7.8 million 1/yr (2.1 million gal/yr) of water, a 4.0-percent increase over 
the projected No Action water use. This is approximately 2.8 million I/yr (0.74 million gal/yr) of water more 
than that required for the Pu storage upgrade without RFETS Pu or LANL Pu material water requirements.  
During operations, 8.9 million I/yr (2.4 million gal/yr) of water would be required, a 4.6-percent increase over 
projected No Action water use. All other water requirements of the Pu storage upgrade with RFETS Pu and 
LANL Pu material are identical to the modified FMEF without RFETS Pu or LANL material.  

Modifying FMEF to store RFETS Pu and LANL Pu material would increase water discharges by 5.9 million I/yr 
(1.6 million gal/yr) or 1.9 percent during construction activities over the projected No Action discharge. During 
operations, wastewater would be discharged to infiltration/evaporation ponds. All other wastewater requirements 
of the upgrade with RFETS Pu and LANL Pu material are similar to the modified FMEF without RFETS Pu or 
LANL Pu material.  

Construct New 200 West Area Facilityfor Plutonium Storage 

During construction, the facility would require 7.8 million 1/yr (2.1 million gal/yr), a much less than 1-percent 
increase over projected No Action water use. All other water requirements of the new Pu storage upgrade with 
RFETS Pu and LANL Pu material are identical to the new Hanford Pu facility without RFETS Pu or LANL 
Pu material. During operations, 8.9 million l/yr (2.4 million gal/yr) of water would be required. This represents 
a less than 1-percent increase in surface water withdrawal.  

Water resources impacts during construction and operation with RFETS Pu and LANL Pu material would 
increase water discharges by 5.9 million l/yr (1.6 million gal/yr) or 1.9 percent of the projected No Action 
discharge. During operations, wastewater would be discharged to infiltration/evaporation ponds. All other 
wastewater discharges of the upgrade with RFETS Pu and LANL Pu material are the same as previously 
discussed for the new Hanford Pu storage facility without RFETS Pu or LANL Pu material.
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Consolidation Alternative ", 

Construct New Plutonium Storage Facility 

The new consolidated Pu storage facility would be located west of th6 200 East Area of Hanfoid.' Impacts 
associated with it are the .same as those discussed above for the upgrade of the existing Pu storage area, with the' 
following exceptions. The water requirements for construction and operation of this option are approximately 
85 million l/yr (22.5 million gal/yr) and 110 million' l/yr (29 million gal/yr), respectively. These additional 
requirements represent 0.6--and 0.8-percent increases, respectively, in th'eprojected annual surface water 
withdrawals from the Columbia Ri•er and should not cause any impiacts.  

The quantity of sanitary wastewater ge'nerated during construction of this option would be approximately 
7.7 million 1/yr (2 million gal/yr). This represents a 3.1-percent increase in the projected annual wastewater 
effluent that wýould be discharged to evaporation/infiltration ponds. During operations, sanitary,' utility, and 
process'wastewaters would be recycled. No impacts to groundwater are-expected from discharges. Groundwater 
would not be used for this alternative, so no impacts to groundwater availability or quality would be expected.  

Collocation Alternative 4 

Construct New Plutonium and Highly Enriched Uranium Stordge Facilities 

These storage facilities would be located west of the'200 East Area of Hanford, and the impacts associated with 
them are the same as those discussed above, with the following exceptions. The water requirements for 
construction and operation of this option are greater, approximately 105 million l/yr (27.7 million gal/yr) 'and 
150 million l/yr (39.6 million gallyr), respectively. These additional requirements represent 0.8- and 1.1-percent 
increases, respectively, in the projected annual surface water withdrawals from the Columbia River and should 
not cause any impacts.  

The quantityof sanitary wastewater generated during construction of this option would be approximately� 
12.5 million l/yr (3.3 hiillion-gallyr). This represents a 5.1-percent increase in the projected annual wastewater 
effluent that would be discharged to evaporation/infiltration ponds. During operations, sanitary, utility, and 
process wastewater would be recycled at newly constructed wastewater treatment systems. No impacts are 
expected. Groundwater would not be used for this alternative. Therefore, no impacts to groundwater availability 
or quality would be expected.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Water resource impacts for construction and operation of this subalternative are expected to be slightly less than 
those for the Upgrade With All or Some RFETS Pu and LANL Pu, the Pu Consolidated, and the Pu and HEU 
Collocation Storage Alternatives at'Hanford described previotisly because of the reduction in the amount of 
material. [Text deleted.] " ' " 

Phaseout 

Should the current Pu st6rige'mission at HaMifd be- hased out, er withdrawals from the Columbia 
River and noinhazardous wastewater dischairge to'eiiaporationpercolation ponds would decrease by negligible 
quantities. No noticeable impacts w'ould occur or be alleviated die to these decreases. 

[Text deleted.]
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4.2.1.5 Geology and Soils 

Construction and operation of the alternatives at Hanford would have no effect on the geologic resources. A low 
seismic risk exists, but would be considered in the design of the proposed alternatives. The existing seismic risk 
does not preclude the safe construction and operation of the proposed alternative facilities. The facilities would 
be designed for earthquake-generated ground accelerations in accordance with DOE 0 420.1, Facility Safety.  
Intensities of approximately V to VII on the MMI scale are possible in the general region. This could affect the 
integrity of poorly designed or nonreinforced structures, but should not affect newly designed facilities. Human 
health effects from accidents initiated by natural phenomenon (for example, earthquakes) are discussed in 
Section 4.2.1.9. A volcanic event of the Mt. St. Helens type could occur in the Cascade Mountain region to the 
west, resulting in a possible ashfall at Hanford. A recurrence of a similar event would not have an effect on the 
construction and operation of any of the proposed storage alternatives. It is highly unlikely that landslides, 
sinkhole development, or other nontectonic events would affect project activities. Slopes and underlying 
foundation materials are generally considered stable. Geologic resources at Hanford consist of crushed rock, 
sand, and gravel that have low economic value. New construction may increase the use of these materials; 
however, because large volumes of these materials are present, the impact is anticipated to be negligible.  

Impacts to the geologic and soil resource occur during, or as a result of, ground-disturbing construction 
activities. Construction of the alternatives may involve ground disturbing activities that could affect the soil 
resources. The amount of land disturbed is specified below for each alternative. Impacts would depend on the 
specific soil units in the disturbed area, the extent of land disturbing activities, and the amount of soil disturbed.  
Control measures would be employed during construction activities to minimize soil erosion. [Text deleted.] 

[Text deleted.] 

Preferred Alternative: No Action Alternative 

Under the No Action Alternative, DOE would continue current and ongoing activities at Hanford. There would 
be no ground-disturbing activities beyond those associated with existing and future site improvements. Because 
neither new construction nor the associated ground disturbance for potential soil erosion would occur, the No 
Action Alternative would have no effect on the geologic or soil resources at the site.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Factlity for Plutonium Storage K 
No apparent direct or indirect effects on the geologic resources are anticipated because neither facility 
construction and operational activities nor site infrastructure improvements will limit access to potential 
geologic resources. Design of the facilities would preclude potential impacts by any potential hazardous 
geological conditions.  

Construction activities will occur completely within FMEF protected area, using existing gravel areas for 
construction laydown. Modification of the existing FMEF for Pu storage may disturb as much as 6.3 ha 
(15.5 acres) from construction activities, which would affect the soil profile and lead to a possible increase in 
soil erosion as s result of stormwater runoff and wind action. Soil impacts during operation are expected to be 
minimal.  
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Construct New 200 West Area Fcilty for Plutonium Storage 

No apparent direct or indirect effects on the geologic resource are anticipated because neither facility 
construction and operational activities nor site infrastructure improvements will limit access to potential 
geologic resources. Design of the facilities would preclude potential impacts by any potential hazardous 
geological conditions. -, 

Construction activities will occur completely within PFP protected area and use existing gravel aireas for' 
construction laydown. Construction of the new Pu storage facility will involve ground-disturbing construction' 
activities (approximately 10.5 ha [26 acres]) that will affect the soil profile and potentially cause a temporary 
increase in soil erosion. Construction activities (foundation preparation) and associated building construction 
laydown areas can expose the soil profile and lead to a possible increase in soil erosion as a result of wind and 
water action. Soil loss would depend on the frequency and severity of rain, wind velocities (increases in wind 
velocities'and durations increase potential soil erosion), and the size, location, and duration of ground
disturbing activities.  

Net soil disturbance during operations would be considerably less than during construction because areas 
temporarily used for construction laydown would be restored. Although stormwater runoff and wind action 
could occur during operation, they are anticipated to be minimal. [Text deleted.] ..  

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

The construction and operation land-use requirements to modify the FMEF are not affected by the inclusion of 
RFETS and LANL Pu material. Therefore, the impacts would be similar to those discussed for the modify 
FMEF without RFETS or LANL Pu material. , 

Construct New 200 West Area Facility for Plutonium Storage 

The construction and operation land use requirements for the new Hanford Pu storage facility are not affected 
by the inclusion or exclusion of RFETS and LANL Pu material. Therefore, the impacts would be similar to those 
discussed for the new 200 West Area Pu storage facility without RFETS or LANL Pu material.  

Consolidation Alternative 

Construct New Plutonium Storage Facility 

Construction of the new Pu storage facility will occur completely on previously undisturbed land as defined by 
Section 4.1.1 in a location west of the 200 East Area. Implementation of the Consolidation Alternative will 
involve ground-disturbing activities (58.5 ha [144 acres]) that will affect the soil profile and potentially cause a 
temporary increase in soil erosion. No apparent direct or indirect effects on the geologic resource are anticipated 
because neither facility construction and operational activities nor site infrastructure improvements will limit 
access to potential geologic resources. Analysis in this section is the same as that provided for the new 200 West 
Area Pu storage facility without RFETS or LANL Pu material.
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Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Construction and operation effects on geologic and soil resources for the Collocation Alternative would be 
similar to those described for the Consolidation Alternative. However, additional soil impacts would be 
expected. Construction activities would occur completely on undisturlbed land (west of the 200 East Area) as 
defined by Section 4.1.1 and involve approximately 89.5 ha (221 acres) of land disturbance for the new 
facilities, affecting the soil profile and leading to a possible temporary increase in erosion as a result of 
stormwater runoff and wind action. Soil impacts during operation are expected to be minimal.  

No apparent direct or indirect effects on the geologic resource are anticipated, because neither facility 
construction and operational activities nor site infrastructure improvements will restrict access to potential 
geologic resources.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Exclusion of strategic reserve and weapons R&D materials would give almost the same effects to the geologic 
and soil resources for the Pu Subalternative, the Consolidation Alternative, and the Collocation Alternative. By 
excluding these materials, the size of a facility would be similar, thus not changing the amount of land disturbed 
by construction activities. No effect to the geologic resource is anticipated as a result of this subaltemative. [Text 
deleted.] 

Phaseout 

The phaseout of storage capacity would have no apparent effects on the geologic resources. However, phaseout 
could result in beneficial effects on the soils of the area. Hazardous, radioactive, and mixed waste sources would 
be eliminated from the area, thus decreasing the potential for future soil contamination.  

[Text deleted.] 
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4.2.1.6 Biological Resources 

Preferred Alternative: No Action Alternative 

Under No Action, the Pu storage mission described in Section 2.2.1 would continue at Hanford. These activities 
would result in no appreciable change to current conditions of biological resources at Hanford as described in 
Section 3.2.6.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or 'Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Modifying selected areas of the FMEF within the 400 Area at Hanford would cause minimal disturbance to 
biological resources. This is because all activities would involve existing structures and would take place within 
an area'that is currently'disiurbed. Noise associated with modifying the FMEF could cause'some temporary 
disturbance to wildlife, but this impact would be minimal because animals living adjacent to the current facility 
have already adapted to its presence. Water withdrawal would be through wells and would involve relatively 
minor volumes, so wetlands and aquatic 'resources would not be affected. Wastewater would be discharged to 
evaporation/infiltrationponds. Si__ge the upgrade would take place within a developed area, impacts to 
threatened and endangered species would not be expected.  

Construct New 200 West Area Facility for Plutonium Storage 

A new Pu storage facility would be constructed within the protected area of the PFP in the 200 West Area of 
Hanford. Although new construction would be involved in this option, it will take place within an area of the 
200 West Area that is currently disturbed. Impacts to biological resources would be expected to be minimal and 
similar to those described above for the modification of the FMEF, 

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Upgrading with all or some RFETS and LANL materials would not be expected to change impacts to biological 
resources from those described above for the modification of the FMEF. .  

Construct New 200 West Area Facility for Plutonium Storage,, 

Upgrading with all or some RFETS and LANL materials would not be expected to change impacts to biological 
resources from those described above for the'new,Pu storage facility.  

Consolidation Alternative ' ' , 

Construct New Plutonium Storage Facility ' , ' 

Under this alternative, Pu would be consolidated in a new storage facility located adjacent to the 200 East Area.  
Impacts to terrestrial resources, wetlands, aquatic resources, and threatened and endangered species are 
discussed below.
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Terrestrial Resources. Construction and operation of the consolidated Pu storage facility would disturb 58 5 ha 
(144 acres) of terrestrial habitat, or about 0.04 percent of Hanford. This includes areas on which plant facilities 
would be constructed, as well as areas revegetated following construction. Vegetation within the proposed 
location would be destroyed during land-clearing operations. The project site falls within the sagebrush/ 
cheatgrass or Sandberg's bluegrass community. Sagebrush communities are well represented on Hanford, but 
they are relatively uncommon regionally because of widespread conversion of shrub-steppe habitats to 
agriculture. Disturbed areas are generally recolonized by cheatgrass, a nonnative species, at the expense of 
native plants.  

Construction of the Pu storage facility would affect animal populations. Less mobile animals within the project area, such as reptiles and small mammals, would not be expected to survive Construction activities and noise 
would cause larger mammals and birds in the construction and adjacent areas to move to similar habitat nearby 
If the area to which they moved was below its carrying capacity, these animals would be expected to survive.  
However, if the area was already supporting the maximum number of individuals, the additional animals would 
compete for limited resources, which could lead to habitat degradation and eventual loss of the excess 
population. Nests and young animals living within the proposed location may not survive. The location would 
be surveyed as necessary for the nests of migrating birds prior to construction. Areas disturbed by construction, 
but not occupied by facility structures, would be of minimal value to wildlife because they would be maintained 
as landscaped areas.  

Activities associated with facility operations, such as noise and human presence, could affect wildlife living 
immediately adjacent to the Pu storage facility. These disturbances may cause some species to move from the 
area. Disturbance to wildlife living adjacent to the facility would be minimized by preventing workers from 
entering undisturbed areas. Salt drift generated by mechanical draft cooling systems would be minimal, so 
impacts are not expected.  

Wetlands. Construction and operation of the Pu storage facility would not affect wetlands since no wetlands 
exist near the proposed location. Due to the relatively small amount of water required during both construction and operation, existing intake structures would be used. It would not be necessary to disturb wetlands along the 
Columbia River. Construction- and operation-related discharges would be directed to evaporation ponds and, 
thus, would not impact wetlands. All wastewater discharges would be treated, as necessary, to meet NPDES 
permit requirements.  

Aquatic Resources. Construction of a Pu storage facility at Hanford would not impact aquatic resources since 
there are no surface water bodies near the proposed location. Water requirements during both construction and 
operation would be met by existing site sources. Since new intake structures would not be required, direct 
disturbance of aquatic resources in the Columbia River would not occur. Water withdrawal during both 
construction and operation would represent a small percentage of the Columbia River's average flow and would 
have little effect on the flow of the river. Flow-related impacts to aquatic resources from impingement and 
entrainment impacts would be minimal and unlikely to affect fish populations in the Columbia River. In 
compliance with the Anadromous Fish Conservation Act (16 USC 757a et seq.), populations of anadromous fish species would be sustained, and their movement would be unobstructed by project construction and operation.  All discharges would be to evaporation ponds, which would provide temporary aquatic habitat.  

Threatened and Endangered Species. It is unlikely that federally listed threatened and endangered species 
would be affected by construction and operation of the Pu storage facility. However, this alternative would 
disturb 58.5 ha (144 acres) of sagebrush habitat. Sagebrush habitat is important nesting/breeding and foraging 
habitat for several State-listed and candidate species, such as the ferruginous hawk, loggerhead shrike, western 
burrowing owl, pygmy rabbit, western sage grouse, sage sparrow, and sage thrasher. Preactivity surveys would
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be conducted as appropriate priorto construction to determine the presenhc'f plant species' ' r animal species'
in the area to be disturbed. Consultation with the USFWS and State agencies would be conducted at the site
specific level, as appropriate.  

Collocation Alternative .  

Construct New Plutonium and Highly' Enriched Uranium Storage Facilities 

Under this alternative, Pu would be stored with HEU inveniories in' a new collocated storage facility located in 
the 200 East Area. Construction and operation 6f collocated sioragei facilities at Haiiford would have similar, 
but somewhat greater, effects on biological resources as those described for the cons6lidated storage facility 
alone. Construction of the collocated storage alternative would disturb 89.5 ha (221 acres) of habitat.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

The exclusion of strategic reserve and weapons R&D materials would have almost the same effects 'to the 
Upgrade With All or Some RFETS and LANL Pu Subalternative, the Consolidation Alternative, and the 
Collocation Alternative. The size of facility would be similar and wo'uld not result in the reduction of disturbed 
habitat and fewer facility modifications and the potential impacts to biological resources would be similar. [Text 
deleted.] 

Phaseout 

The phaseout of Pu storage facilities at Hanford is not expected io affect bi6logical resources, although 
increased human activity could temporarily disturb some wildlife species in the vicinity of the site.  

- a
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Pre

Environmental Consequences

.1.7 Cultural and Paleontological Resources

ferred Alternative: No Action Alternative

4-51

Under this alternative, DOE would continue the existing and planned missions at Hanford, which include 
continued storage of Pu material in the PFP in stabilized forms pursuant to DNFSB Recommendation 94-1. All 
inventory and evaluation of cultural resources at Hanford is conducted within the framework of the Hanford 
Cultural Resources Management Plan (PNL-6942 UC-600, June 1989), which has been in place since 1989.  
Any impacts to cultural or paleontological resources from these missions would be independent of the proposed 
action and would be addressed through separate NHPA, American Indian Religious Freedom Act, and Native 
American Graves Protection and Repatriation Act regulatory compliance procedures.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

The FMEF is located in the 400 Area of Hanford in an existing protected area. This option involves only 
modification to selected areas of the existing facility. No new construction would be necessary. Because it was 
recently built, the FMEF itself is not NRHP eligible. The 400 Area has been surveyed, and no archaeological or 
historic resources were identified. Consequently, any land-disturbing activity associated with building 
modification (such as equipment staging areas and temporary roads) should not affect cultural resources.  
Similarly, operation does not involve increased activity or ground disturbance, so it would not result in impact.  

Construct New 200 West Area Facility for Plutonium Storage 

The new Pu storage facility would be constructed in the 200 West Area northwest of the PFP facility within the 
existing protected area. The total land required during construction and operation is 10.5 ha (26 acres). All land 
was previously disturbed, and there will be no construction on undisturbed land.  

[Text deleted.] 

A non-systematic archaeological survey was conducted across 50 percent of the 200 West Area. No prehistoric 
or historic resources were identified, except for the White Bluffs Freight Road, which was used during both 
prehistoric and historic times. This portion of the road is a noncontributing element of the NRHP-listed resource, 
and has been given a buffer zone to protect it from development. The road is outside the proposed construction 
area and will not be affected. Depending on siting, construction, and operation, the new facility may affect the 
functional and historic setting of the PFP, which is an NRHP-eligible property. The PFP was constructed 
between 1947 and 1949 and was used to produce Pu metal during the Cold War Era. Some scientifically valuable 
Pliocene and Pleistocene paleontological deposits may also exist in the areas to be excavated during 
construction; although this is unlikely as previous construction activities did not reveal these kinds of resources.  
Archaeological and paleontological resources would not be affected by facility operation because operation 
does not involve additional ground disturbance or increased activity.  

To date, no Native American groups have identified any areas of special concern in proximity to the 200 Areas.  

[Text deleted.] Operation may result in reduced access to traditional hunting, fishing, and gathering areas, or 
visual and auditory intrusion into sacred spaces.



Storage and Disposition of Weapons-Usable 
Fissile Materials Final PEIS 

Upgrade With All or Some Rocky Fktts Environmental Technology Site Plutonium and Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

The inclusion of RFETS and LANL material would not increase the total area requirement of the Upgrade 
Without RFETS or LANL Subalternative, therefore, no ground-breaking construction would be necessary. All 
materials could be accommodated within existing facilities. Consequently, construction and operation are not 
expected to affect cultural or paleontological resources.  

Construct New 200 West Area Facility for Plutonium Storage 

Total land disturbed by construction and operation would not increase with the inclusion of RFETS and LANL 
materials. Construction of a slightly larger Pu storage facility is not expected to have more of an effect on 
cultural or paleontological resources, as discussed under the new Pu storage facility option.  

Consolidation Alternative 

Construct New Plutonium Storage Facility 

This alternative would involve the construction of a new facility west of the 200 East Area. During construction, 58.5 ha (144 acres) would be disturbed. The total land required for operation is 56 ha (138 acres). A 1.6-km 
(1 mi) reduced-access buffer zone-exists and would be maintained around the facility. Pu storage in existing 
DOE storage facilities would be phased out.  

The 200 areas have been surveyed, and no prehistoric or historic resources were identified. The area is 
previously disturbed. Some significant paleontological materials may occur within this acreage. The potential 
for impacts to paleontological resources is greatest during construction. Operation would not have an additional 
impact on resources, should any be identified during construction. As discussed under the new Hanford Pu 
storage facility upgrade option, Native American groups have not identified any resources in proximity to the 
200 Areas. Additional consultation may be necessary for resource identification.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

This alternative would involve the construction of a new HEU storage facility to be collocated with a 
consolidated special nuclear material plant adjacent to the 200 East Area. Land required during operation would 
be 87 ha (215 acres). Construction of this facility is expected to disturb 89.5 ha (221 acres). A 1.6-km (1-mi) 
reduced-access buffer zone exists and would be maintained around the facility. Pu and HEU storage in existing 
facilities would be phased out. Potential for impacts to these resources would be similar to that discussed under 
the previous Consolidation Alternative.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Under this subalternative, facility and other resource requirements will be almost the same as the Upgrade With 
All or Some RFETS Pu and LANL Pu Subalternative, the Consolidation Alternative, and the Collocation 
Alternative. Therefore, impacts to cultural and paleontological resources would be equal to those previously 
discussed. [Text deleted.]
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Phaseout 

Impacts to archaeological resources are not anticipated because phaseout is not expected to result in ground

breaking activity. Likewise, no impacts to paleontological remains are eIxpected. It may affect, through 

alteration, if subsequently proposed, some NRHP-eligible historic structures at Hanford. Impacts to Native 

American resources are not expected.  

[Text deleted.]
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4.2.1.8 Socioeconomics, 

Preferred Alternative: No Action Alternative 

Under this alternative, the existing storage facility would remain operational. No new employment or in
migration of workers would be required.  

Regional Economy Characteristics. Total employment in the REA is projected to increase by about 1.3 percent annually between 1995 and 2000, reaching 322,000 in the latter year. Long-range projections indicate 
slower growth after the year 2000, when employment will increase by less than 1 percent annually and reach 
446,300 in 2040. Unemployment in the REA was 9.1 percent in 1994 and is expected to remain at this level into 
the near future. Per capita income is projected to increase from approximately $18,996 in 1995 to $28,079 in 
2040. Projections for the No Action Alternative are presented in Table L.1-10.  

Population and Housing. Population in the ROI is projected to increase from approximately 384,700 in 1995 
r to 568,600 by 2040. The total number of housing units in the ROI is projected to increase from approximately 
140,900 to 208,200 during the same period. Population and housing projections for the No Action Alternative 
are presented in Tables L.1-1 I and L.1-12, respectively.  

Community Services. Education, public safety, and health care characteristics are used to assess the level of 
community services in the Hanford ROI. School enrollments are projected to increase from 76,891 students in 
1995 to 113,659 students by 2040. To maintain the current student-to-teacher ratio of 18.9:1, the number of 
teachers in the ROI would need to incea-se from 4,077 in 1995 to 6,023 in 2040. These projections are presented 
in Tables L.l-13 and L.1-14, respectively.  

The projected numbers of sworn police officers and firefighters serving in ROI communities over the period 
1995 to 2000 are shown in Tables L.1-15 and L.1-16, respectively. Under No Action, the number of sworn 
police officers is projected to increase from 503 in 1995 to 742 in 2040 to maintain the current service level of 
1.6 officers per 1,000 persons. The number of firefighters in the ROI would need to increase from 1,544 in 1995,_ 
to 2,281 in 2040 to maintain the current level of service of 4.0 firefighters per 1,000 persons.  

Hospital occupancy rates are based on current capacity. Hospital occupancy rates and the estimated number of 
practicing physicians serving the ROI population between 1995 and 2040 are presented in Tables L.1-17 and 
L. 1-18, respectively. Hospital occupancy rates for the ROI are projected to increase from 51 percent in 1995 to 
75 percent in 2040. To maintain the current physician-to-population ratio of 1.2 physicians per 1,000 persons, 
the total number of physicians in the ROI would need to increase from 472 in 1995 to 696 in 2040.  

Local Transportation. The worker population at Hanford would not increase. Therefore, any increases in traffic 
or air traffic would be due to the projected growth in the area unrelated to DOE activities. [Text deleted.] 

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

[Text deleted.] A total of 54 workers would be employed during peak construction of the modified facility.  During the operational phase, 225 workers would be required. Projections indicate that there would be sufficient 
available labor in the REA to fill both direct and indirect jobs generated as a result of construction and all 
indirect jobs generated by operation of the modified facility. Some workers would in-migrate to fill a portion of 
the direct jobs generated during operations.  
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Regional Economy Characteristics. During peak construction, the project would add up to 108 (54 direct and 

54 indirect) jobs to the regional economy. All of these new jobs would be filled by available labor force in the 

REA and unemployment would fall from the No Action level of 9.1 percent to 9.0 percent (Socio 1996a): Per 

capita income would remain virtually unchanged, increasing by much less than 1 percent over the No Action 

Alternative.  

Operation of the facility without storage of RFETS or LANL material would generate a total of 759 jobs (225 

direct and 534 indirect) in the REA. These additional jobs would reduce regional unemployment by much less 

than 1 percent from the No Action level. Per capita income would increase by'mu-ch less than 1 percent in the 

year 2005, when the facility would become fully operational (Socio 1996a).  

Population, Housing, and Community Services. During construction, all newly created jobs would be filled 

by the resident labor force. Therefore, there would be no change to the region's population, housing market, 
or demand for community services beyond the No Action projections. A small increase in population would 

occur during operation of the facility, due to ihe in-migration of five workers. Accordingly, there would be an 

insignificant effect on the housing market and the demand for community services (Socio 1996a).  

Local Transportation. During the peak construction period, 104 vehicle trips per day would be generated by 

workers involved in facility modification. This increase would not affect level of service on the road segments 
analyzed. During operations, the workers would generate 432 vehicles trips per day. This increase over the No 
Action level would not affect the level of service on the local road segments analyzed (Socio 1996a).  

Construct New 200 West Area Facility for Plutonium Storage 

Work force requirements for the construction and operation of the new Pu storage facility are the same as for 

modification of the FMEF. Therefore, the'magnitude of socioeconomic impacts for this option would be the 

same as those discussed above for the FMEF.' 

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 

Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

A peak of 77 workers would be employed to modify the facility to store all of the RFETS and LANL material.  

During the operational phase, 252 workers would be required. Projections indicate that there would be sufficient 

labor available in the REA to fill all direct and indirect jobs generated by construction and all indirect jobs 

generated by operation of the modified facility. Some workers would in-migrate to fill a portion of the direct 
jobs generated by operation.  

Regional Economy Characteristics. During peak construction, the project would generate 154 jobs (77 direct 

and 77 indirect) in the regional economy. All of these new jobs would be filled by available labor within the 

REA. Unemployment would fall from the No Action level of 9.1 percent to 9.0 percent (Socio 1996a). Per capita 

income would remain virtually unchanged, increasing by much less than one percent over the No Action 
Alternative.  

Operation of the facility would generate a total of 850 (252 direct and 598 indirect) jobs. Regional,
unemployment would be reduced slightly from the No Action projection of 9.1 percent to 8.9 percent. Per capita 

income would increase by much less than'l percent (Socio 1996a).  

Population, Housing, and Community Services. All jobs generated by, construction would be filled by the 

resident labor force. Therefore, there would be no change to the region's population from the No Action, 

projections. Accordingly, there would be minimal effects on the housing market or ddrnand for community 
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services. A small increase in populati6h would occur during operation of the facility due to the in-migration of 
eight workers. Such an increase would have an insignificant effect on the housing market and the demand for 
community services (Socio 1996a).  

If only a portion of the RFETS or LANL materials were transferred to Hanford, between 225 and 252 workers 
would be required to operate the facility. The exact number of workers would depSend on the amount of material 
that would actually reside at Hanford. The size of the construction workforce would be between 54 and 77 
workers in the peak year of construction. Between 108 and 154 jobs (direct and indirect) would be generated 
during construction while between'759 and 850jobs (direct and indirect) would be generated during operations.  
There would be no changes to the ROI population over the No Action projections during construction, but could 
be some in-migration during operations. In all cas'es, the socioeconomic impacts to the region would be slight.  

Local Transpoitation. During the peak construction period, 148 vehicle trips per day Would be generated'by 
workers involved in facility modification. During operations, workers would generate 484 vehicle trips per day.  
These increases woiuld not affect the level of service on the local road segments analyzed. (Socio 1996a).  

Construct New 200 West Area Facility for Plutonium Storage 

Workforce requirements for the construction and operation of the new Pu storage facility are the same as for the 
modification of the FMEE Therefore, the magnitude of socioeconomic impacts for this option would be the 
same as those discussed above for the FMEE 

Consolidation Alternative 

Construct New Plutonium Storage Facility 

To consolidate storage of Pu that is currently stored at multiple DOE sitesý, a new storage facility would need to 
be constructed at Hanford. A few workers would in-migrate to fill a portion of the direct jobs created during the 
operation of the new facility.  

Regional Economy Characteristics. Construction would involve over 1,000 workers on site and add a total of 
2,129 jobs (1,064 direct and 1,065 indirect) to the REA during the peak period of activity, an increase of less 
than 1 percent over the No Action level. All of these jobs would be filled by available labor ihi-the REA.  
Unemployment would drop from 9.1 percent to about 8.5 percent. Per capita income would increase by much 
less than 1 percent in the peak year of construction (Socio 1996a).  

The operation of the facility would add a total of 1,495 jobs (443 direct and 1,052 indirect) to the regional 
economy, an increase of less than 1 percent over the No Action level. A small percentage of the direct workers 
would in-migrate to fill some specialized employment requirements. Operation workers would begin phasing in 
as coristruction nears cbmpl&tion; Unemployment Would rise from'8.5 pe'rcent during peak construction to 8.7 
percent during operatiori, but would remain lower ihan the No Action level of 9.1 percent. Per capita income 
would increase by much less than 1 percent oer No Adtion (Socio 1996a).  

Population, Housing, and Community Services. A small increase in population would occur during the 
operation' phase due' to the in-mirration of 27 workers. Such an increase would have no effe6t on the housing 
sector and would have an insignificant effect on the demand for community services (Socio 1996a).  

Local T¶afisporuition'. During the peak construction period, workers would generate 2,043 vehicle trips per 
day.This increase'would not affect the level of service on the local road segments analyzed. During operations, 
workers would generate 851 vehicles trips per day, and the increase fo' roadway traffic would be less than during 
construction (Socio 1996a). - " . ....
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Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Construction of new storage facilities would be required in order to store Pu and HEU at Hanford. Workers 

would in-migrate to fill some of the directjobs created during operation of the new storage facility. Construction 

employment would reach 1,076 during the peak period of activity. Opeirations would require 572 workers.  

Regional Economy Characteristics. Construction of the new facility would generate a total of 2,153 jobs 

(1,076 direct and 1,077 indirect) during the peak construction year. The resident available labor force would be 

sufficient to fill all of the direct and indirect jobs created during the construction phase. Total employment in the 

REA would increase by less than 1 percent. Unemployment would decrease from 9.1 percent to 8.5 percent. Per 

capita income would increase by much less than 1 percent in the peak construction year (Socio 1996a).  

Operation of the facility would produce a total of over 1,930 new jobs (572 direct and 1,358 indirect) withmn the 

REA. A majority of direct jobs and all of the indirect jobs generated would be filled by the resident labor force.  

Total employment in the REA would increase by less than I percent in the year 2005, when the facility would 

become fully operational. Operation workers would begin phasing in as construction nears completion.  

Unemployment would rise from 8.5 percent during peak construction to 8.6 percent during operation, but would 

remain lower than the No Action level of 9.1 percent. Per capita income is projected to increase by less than 
1 percent (Socio 1996a).  

Population and Housing. A small number of workers are projected to in-migrate during the operation period.  

The population increase would be negligible, and projected housing vacancies would be sufficient to 

accommodate the incremental population increase (Socio 1996a).  

Community Services. The.additional, population would slightly increase demand for some community 

services. Worker in-migration would lead to an increase in ROI school enrollment by approximately 35 students 

during operation. In order to maintain the No Action student-to-teacher ratio, the number of teachers would have 

to increase by one (Socio 1996a). [Text deleted.] 

In order to maintain the No Action level of service, two firefighters would need to be hired during the operational 

period. No additional police would be required to maintain the No Action level of service during the operational 

period (Socio 1996a).  

The small population change would have a negligible effect on health services, increasing hospital occupancy 

by much less than 1 percent. The number of physicians in the ROI would be sufficient to maintain the No Action 

level of service.  

Local Transportation. During the peak construction period, workers would generate 2,066 vehicle trips per 

day. This increase would not affect the level of service on the road segments analyzed. During operations, 

workers would generate 1,098 vehicles trips per day and the increase in roadway traffic would be less than 

during construction (Socio 1996a).  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

If strategic reserve and weapons R&D materials are not included in the storage requirements for Hanford, there 

would be a small reduction in worker requirements for construction and operation of the facility due to fewer.  

workers being needed. Therefore, the socioeconomic effects would be less than under those alternatives that 

include storage of nonsurplus RFETS and LANL material for the Upgrade With All or Some RFETS and LANL 

Pu Subaltemative, the Consolidation Alternative, and the Collocation Alternative. [Text deleted.] 
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Phaseout 

Phaseout of the existing Pu storage facility at Hanford would result in the loss of 675 total jobs (200 direct and 
475 indirect) in the REA. The total direct and indirect employment loss would be much less than a 1 percent 
reduction in the projected regional employment levels for the year 2005, when the phaseout would be 
implemented.  

I f 

In the longer term, some unemployed workers may migrate out of the REA to seek new employment 
opportunities. Even if all of these workers were to leave the REA with their families, population would decrease 
by much less than 1 percent compared to No Action. The impact on housing and community services, including 
health care, education, and public safety would not be substantial. For example, there could be a slight increase 
in housing vacancies or a decline in new housing'construction and also a small decrease in demand~for J 
educational and health services (for example, teachers and physicians). These minor impacts would be further .  
reduced if the storage mission is phased out over more than 1 year.  

Phaseout of the existing Pu storage facilities at Hanford would reduce the number of vehicle trips per day by 
384. There would be no significant traffic impact to the local road network.
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4.2.1.9 Public and Occupational Health and Safety 

The assessments of potential radiological and chemical impacts associated with the storage alternatives at 

Hanford are presented in this section. Summaries of radiological impacts from normal operations are presented 

in Tables 4.2.1.9-1 and 4.2.1.9-2 for the public and workers, respectively. Impacts from hazardous chemicals 

are presented in Table 4.2.1.9-3. Summaries of impacts associated with postulated accidents are given in Tables 

4.2.1.9-4 through 4.2.1.9-7. Detailed results are presented in Appendix M.  

Preferred Alternative: No Action Alternative 

This section describes the radiological and hazardous chemical releases and their associated impacts resulting 

from normal operations involving the Hanford sitewide missions, including interim storage of Pu. The impacts 

would be within applicable regulatory limits. For facility accidents, the risks and consequences are described in 

site safety documentation.  

Normal Operation. The current mission at Hanford, where Pu is in interim storage, is described in Section 3.2.  

The site has identified those facilities that will continue to operate under the No Action Alternative, including 

interim Pu storage facilities and others, if any, that will become operational by 2005. Based on that information, 

the radiological and chemical releases to the environment in 2005 and beyond (future operation) were 

developed and used in the impact assessments. The resulting doses and potential health effects on the public and 

workers at Hanford are described below.  

Under the No Action Alternative, Hanford would continue to store Pu-bearing materials in the storage vaults 

and approved vault-type rooms of the PFP. All Pu materials would be stabilized and repackaged, as necessary, 

to ensure safe storage. Activities supporting stabilization, repackaging, and storage of the Pu materials are 

identified and discussed in the DNFSB Recommendation 94-1 Hanford Site Integrated Stabilization 

Management Plan (VHC-EP-0853). This plan calls for transforming the Pu-bearing materials to a stable form 

that meets the DOE standard Criteria for Safe Storage of Pu Metals and Oxides (DOE-STD-3013-94) by 2002 

for materials with greater than 50 percent Pu. Some PFP plant systems that are required to provide basic facility 

services would be upgraded for storage facility operations for the No Action Alternative.  

Radiological Impacts. Under this alternative at Hanford, Table 4.2.1.9-1 presents the calculated annual dose to 

the average and MEI of the public, from total site operation, the projected fatal cancer risks to these individuals 

from 50 years of operation, the dose to the population within 80 km (50 mi) due to total site operation in the 

year 2030, and the irojected number of fatal cancers in this population from 50 years of operation. The annual 

dose of 5.3x10" mrem to the MEI is within the radiological limits specified in NESHAPS 

(40 CFR 61, Subpart H) and DOE Order 5400.5. From 50 years of operation, the corresponding risk of fatal 

cancer to this individual would be 1.3x10"7. The annual dose of 1.6 person-rem to the population of 621,000 

would be within the limit in proposed 10 CFR 834. The corresponding number of fatal cancers in this population 

from 50 years of operation would be 0.039. To put operational doses into perspective, comparisons with natural 

background radiation doses are included in the table. The doses and projected fatal cancers associated with the 

storage component of the No Action Alternative are included in Table 4.2.1.9-1. These are seen to be much 

lower than those from total site operations.  

Under the No Action Alternative shown in Table 4.2.1.9-2, the annual average dose to a noninvolved 

(No Action) site worker and the annual dose to the noninvolved (No Action) total site workforce would be 

31 mrem and 296 person-rem, respectively. The associated risk of fatal cancer to the average worker from 50 

years of total site operations would be 6.0x10-4 and the projected number of fatal cancers from 50 years of total 

site operations would be 5.1.  

The annual average dose to a worker involved in No Action storage operations would be 250 mrem/year, with 

a total involved No Action workforce dose of 49 person-rem. The increased risk of latent cancer fatality to the
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Table 4.2.1.9-1. Potential Radiojb~tcal Impacts to the Public During Normal Operation at Hanford Site& 
No Action and Storage Alternatives 

No Action Upgrade Consolidation Collocation Storage Total Storage Total Storage Total Storage Total 
Receptor Facility Site Facility' Siteb Facility Siteb Facility 'Siteb 

Annual Dose to the Maximally 
Exposed Individual Member 
of the Public c 
Atmospheric release pathway 4.1x10-4 4.4x10-3 1.8x10.6 4.1x10.3 2.5x10.6 4.1x10. 3 2.5x10 6 4.1x10" 

(mrem) 
Drinking water pathway (mrem) 0 0 0 0 0 0 0 0 Total liquid release pathway 0 9.5x10-4 0 9.5xi0" 0 9.5x1004 

(mrem) 0 9.5x10-4 
Atmospheric and liquid release 4.1x10-4 5.3x10-3 1.8xi0- 6 5.1x10.3 2.5xi0.6 5.1x10.3 2.5x10.6 5.1x10"3 

pathways combined (mrem) 
Percent of natural backgroundd l.4x10-4 1.8x10-3 6.OxlO' 7 -1.7x10. 3 8.3x10-7 1.7x10-3 8.3x10' 7 1.7x10-3 50-year fatal cancer risk 1.0x10- 8 1.3x 10-7 4.5xlOl- 1.3x10.7 6.2x10 1 1 

1J.3x 10-7 6.2x10. 11 1.3x 10-7 
Population Dose Within 80 

Kilometers for Year 2030 e 
Atmospheric release pathway 0.047 0.46 4.7x10-5  0.41 1.1xl0"4 0.41 1.1xl0" 0.41 

(person-rem) -4 x 
Liquid release pathway 0 1.1 0 1.1 0 1.1 0 

(person-rem) 1.1 
Atmospheric and liquid release 0.047 1.6 4.7x10-5  1.5 1.1xl0" 4  1.5 l.lxl0"4  1.5 pathways combined (person-rem) 

Percent of natural backgroundd 2.5x10-5 8.4x10-4 2.5x10-8 8.1x10"4 5.9xI O-8 8.1x10-4 5.9x10-8 8.1x10-4 50-year fatal cancers 1.2x10-3  0.039 1.2x10-6 0.038 2.8xI0"6  0.038' 2.8x10-6  0.038 
Annual Dose to the Average 

Individual Within 80 
Kilometers f 
Atmospheric and liquid release 7.6x10-5 2.6x10-3 7.6x10. 8 2.4x10-3 l.8x10.7 2.4x10.3 1.8x10.7 2.4x10.3 

pathways combined (mrem) 
50-year fatal cancer risk 1.9xi0-9 6.0xi0-8 1.9x10- 12 6.0x10-8 4.4x10.12 6.0x10. 8 4.4x10 12 6.0x10"8 

a The radiological impacts associated with the new Hanford Pu storage facility are smaller than for the modified FMEF (refer to the text). The impacts from total site operations are virtually the same with operations of either of the two storage alternatives. The radiological impacts are calculated based on measured releases from facilities at Hanford, RFETS, and LANL.  Includes impacts from No Action facilities. The location of the MEI may be different under No Action than for the other alternatives. Therefore, the impacts may not be directly additive.  c The applicable radiological limits for an individual member of the public from total site operations are 10 mrem per year from the air pathways as required by the NESHAPS (40 CFR 61, Subpart H) under the CAA; 4 mrem per year from the drinking water pathway as required by the SDWA, and 100 mrem per year from all pathways combined. Refer to DOE Order 5400.5.  [Text deleted.] d The annual natural background radiation level at Hanford is 300 mrem for the average individual; the population within 80 km in the year 2030 receives 186,400 person.rem.  C For DOE activities, proposed 10 CFR 834 (see 58 FR 16268) would generally limit the potential annual population dose to 100 person-rem from all pathways combined, and would require an ALARA program.  
[Text deleted.] 
f Obtained by dividing the population dose by the number of people projected to live within 80 km of Hanford in 2030 (621,000).  
Source: Section M.2.
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a It is expected that for the No Action Alternative the number of involved workers and average dose would be the same as for the 
Upgrade Without RFETS Pu or LANL Pu Subalternative. Additional workers would be required for the Upgrade With RFETS Pu 
and LANL Pu Subalternative. Therefore, the total worker dose would increase accordingly. • 

b Under the Upgrade Alternative, 225 in-plant workers (of which 185 are badged with dosimeters to monitor radiation exposure) 
would be required to operate the storage facility, with an estimated additional 27 in-plant workers (22 badged) needed if Pu is 
transferred from the RFETS and LANL. The impacts given in the upgrade column include those associated with these additional 
workers. The number of involved badged workers for the Consolidation and Collocation Alternatives would be 92 and 95, 
respectively.  

C The involved worker is associated with operations of the proposed action. The maximum dose to an involved worker will be kept 

below 500 mrem per year. Based on a review of worker doses associated with similar operations (Section M 2.3.2), an average 
worker dose of 250 mrem per year was conservatively assumed. However, an effective ALARA program will ensure that exposure 
will be reduced to that level which is as low as reasonably achievable.  

d The radiological limit for an individual worker is 5,000 mrem/year (10 CFR 835). However, DOE has also established an 

administrative control level of 2,000 mrem per year (DOE 1992t); the site must make reasonable attempts to maintain worker doses 
below this level.  

C The noninvolved worker is onsite but not associated with operations of the proposed action. The projected number of noninvolved 
badged workers in 2005 and beyond is 9,300. The noninvolved workforce is equivalent to the No Action workforce.  

f The impact to the total site workforce is the summation of the involved worker impact and the noninvolved worker impact.  
[Text deleted.] 
Source: Section M.2.
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Table 4.2.1.9-2. Potential Radiological Impacts to Workers During Normal Operation at Hanford Site
Storage Alternatives 

Receptor No Actiona Upgradeb Consolidationb Collocationb 

Involved Workforcec 
Average worker dose (mrem/yr)d 250 250 258 264 
50-year risk of fatal cancer 5.0x10"3  5.0x10"3-r 5.2x10"3  5.3x10-3 

Total dose (person-rem/yr) 46 52 24 25 
50-year fatal cancers 0.92 1.0 0.48 0.50 

Noninvolved Workforcee 
Average worker dose (mrern/yr)d 27 27 27 27 
50-year risk of fatal cancer 5.5x10-4 5.5x 10-4  5.5x 10-4 5.5x 10-4 

Total dose (person-rem/yr) 250 250 250 250 
50-year fatal cancers 5.1 5.1 5.1 5.1 

Total Site Workforcet 
Dose (person-rem/yr) 296 302 274 275 
50-year fatal cancers 5.9 6.0 5.5 5.5
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Table 4.2.1.9-3. Potential Hazardous Chemical Impacts to the Public and Workers During Normal 
Operation at Hanford Site-No Action and Storage Alternatives

No Action Upgrade Consolidation Collocation 
Total Total ' I Total Total 

Receptor Sitea Facilityb." Sitea ' Facilityb Sites Facilityb Site" 
Maximally Exposed 

Individual (Public) .... 
Hazard IndexC 6.2x10"5  9.4x10-7  6.3xl0"'5  4.0x10-6 6.6x10-5  1.6x10-5 7.8x10-5 
Cancer riskd 0 0 01 2.7x10-8  2.7x10-8  2.7x10-8  2.7x10-8 

Worker Onsite 
Hazard Indexe 4.0x10-3  l.9x10"5  4.0x10-3  2.8x10-4 4.3x10-3  7.Ix10-4 4.7x10-3 
Cancerriskf 0 0 0' 1.2x10-5 1.2x10"5 1.2x10-5 1.2x10 5

Total=Sum of the No Action plus the contributions of the above activity.  
b Facility=Contribution from the above activity only (for example, the amount of increase over the existing, No Action level at the 

site).  
C Hazard index for MEI=Sum of Individual Hazard Quotients (Noncancerous health effects) for MEL.  
d Cancer risk for MEI=(Emissions for 8-hr) x (0.286 [Converts concentrations to doses]) x (Slope Factor [SF]).  

I Hazard index for workers=Sum of Individual Hazard Quotients (Noncancerous health effects) for workers.  
f Cancer risk for workers=(Emissions for 8-hr) x (0.286 [Converts concentrations to doses]) x (0.237 [Fraction of year exposed]) x 

(0.571 [Fraction of lifetime working]) x (SF).  
Note: Where there are no known carcinogens among the hazardous chemicals emitted, there are no slope factors, therefore the 

calculated risk value is 0.  
Source: Section M.3, Tables M.3.4-1 through M.3.4-4.  

average No Action worker from 50 years of operation would be 5.0x10"3, and the'projected number of latent 
fatal cancers to the No Action workforce from 50 years of operation would be 0.92.  

Hazardous Chemical Impacts. Hazardous chemical impacts to the public resulting from the normal operation 
under No Action at Hanford are presented in Table 4.2.1.9-3. The hazardous chemical impacts from current site 
operations represent the baseline site impacts for the various storage alternatives. The noncancerous health 
effects and the risk of cancer due to the total chemical exposures were estimated. Since the major releases due 
to normal operation at Hanford are expected to make up'nearly all of the exposures to Ionsite workers and to the 
public in adjacent communities, contributions to the hazardous chemical concentrations from all other sources 
(for example, industrial operations) are c6nsideied negligible for p uriposes -of risk calculations.: 

The HI to the MEI of the public at Hanford resulting from normral operation under the No Action Alternative is 
6.2x 105, and the cancer risk from hazardous chemicals is zero (because no carcinogens are released from the 
hazardous chemicals used). The HI to the onsite worker is 4.0x10"3 and the cancer risk is zero (because no 
carcinogens are released from the hazardouis chemicals used): 

Facility Accidents. Under the No Action Alternative, Pu would coritinue to be stored at Hanf6rd in existing 
facilities. These facilities currently, operate in accordance with DOE Orders which ensure that the risk to the 
public of prompt fatalities 'due to accidents or cancer• fatalities due to 6peratiohs will be minimized. The safety 
to workers and the public froni accidentfs at exisiing facilIities is als6'contrblled by Techfiicahl Safety' 
Requirements specified in detail in a Safety Anialysis Report (SAR) &r a Basis for Interim Operations document 
prepared and maintained specifically for a facility 6r process within a fa6ility. Under these con-trols, any 6hange" 
in approved operations or'to facilities would cause a halt in 'op`rations until it can be established that workeri and 
public safety has not been compromised. " " " " 

The Plutonium Finishing Plant Safely Analysis Report (WHC-SD-CP-SAR-021) analyzes a wide spectrum of 
accidents that aie primarily associated with piTocessing rather than vault st6r'age This is because a release'from 
a vault would require more severe accident conditions than are normally analyzed in an SAR.'The'accidents in
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the SAR consist of potential process accidents such as fires, explosions, and criticality as well as an externally 

initiated aircraft crash and earthquake. An estimate of the effects of potential accidents in the existing storage 

vault at Hanford can be derived from similar storage accidents that have been postulated for an upgraded storage 

facility. A severe consequence, low freqluency accident for storage under the No Action Alternative would be a 

beyond design basis earthquake. If this accident were to occur, there would be an estimated 0.12 latent cancer 

fatalities in the offsite population within 80 km (50 mi). The estimated frequency of the earthquake with 

sufficient damage to cause a release is approximately 1.0xl0"7 per year, which corresponds to a risk of 1.2x10"8 

latent cancer fatalities per year. For the MEI and noninvolved worker, there would be 1.7x10"5 and 2.2x10"3 

latent cancer fatalities, respectively, if the accident occurred. The risks Would be 1.7x10"12 and 2.2x10"10 latent 

cancer fatalities per year. A potentially more frequent accident is penetration of the PCV caused by corrosion.  

If this accident were to occur, the estimated number of cancer fatalities in the offsite population would be 

1.3x10"3. The estimated frequency of this accident is 6.4x10 3 per year, which corresponds to a risk of 8.3x10"5 

cancer fatalities per year. For the MEI and noninvolved worker the corresponding impacts are l.8x10"7 and 

1.8x10"5 latent cancer fatalities, respectively, if the accident occurred. The risks would be 1.2x10"9 and 1.2x10"7 

latent cancer fatalities per year.  

Upgrade Alternative 

This section describes the radiological and hazardous chemical releases and their associated impacts resulting 

either from normal operation or from accidents involved with the modified FMEF or a new storage facility at 

Hanford. The section describes the impacts from normal facility operations at Hanford, followed by a description 

of impacts from facility accidents.  

During normal operation at Hanford, the operation of any of these Pu storage facilities would result in impacts 

that are within applicable regulatory limits.  

[Text deleted.] 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 

Laboratory Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

Normal Operation. There wouId be no radiological releases during the modification of the FMEF at Hanford.  

Construction worker exposures to material potentially contaminated with radioactivity (for example, from 

construction activities involved with existing contaminated soil) would be limited to assure that doses are 

maintained as low as reasonably achievable (ALARA). Toward this end, construction workers would be 

monitored as appropriate. Limited hazardous chemical releases are anticipated as a result of the construction 

activities. However, concentrations would be within the regulated exposure limits. During normal operation, 

there would be radiological and hazardous chemical releases to the environment as well as direct exposures. The 

resulting doses and potential health effects on the public and workers at Hanford are described below.  

Radiological Impacts. Doses to the public from storage would be expected to decrease from No Action for the 

Upgrade Alternative, as shown in Table 4.2.1.9-1. This is because the storage facility safety and design features 

would improve. The dose to the MEI of the public due to annual storage facility operation would bel.8x10-6 

mrem. From 50 years of operation, the corresponding risk of fatal cancer to this individual would be 4 .5xl10"!91.  

The impacts to the average individual 'would be less. As a result of storage facility operation in the year 2030, 

the population dose would be 4.7x10"5 person-rem. The corresponding number of fatal cancers in this 

population due to 50 years of operation would be 1.2x10"6.  

The dose to the MEI due to annual total site operations is within the radiological limits specified in NESHAPS 

(40 CFR 61, Subpart H) and DOE Order 5400.5, and would be 5.1x10"3 mrem. From 50 years of operations, the
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corresponding risk of fatal cancer to this individual would be 1.3x10"7. These values are presented in Table 
4.2.1.9-1 The impacts to the'average individual would be less. This activity would be included in a program to 
ensure that dose's to the public are ALARA. As a result of total site operations in the year 2030,: the population 
dose would be (vithin 'the limit in proposed 10 CFR 834 and would be 1.5 person-rem. The corresponding 
number of fatal cancers in this population from 50 years of operation would be 0.038.  

Doses to onsite (vorkers fr6m normal operations are given'in Table 4.2.1.9-2. Included are involved workers 
directly associated ývith the modified facility for Pu storage, workers who are not involved with the modified 
facility, and the entire woikforce at Hanford. All doses fall 'within regulatory limits and administrative control 
levels. The associated risks and numbers of fatal cancers among the different workers from 50 years of operation 
are included in' he table. Dose to individual workers would be kept low by instituting badged monitoring and 
ALARA program.'ind also workers rotations. As a result of the implementation of these mitigation measures, 
the actual number of fatal cancers calculated would be lower for the operation of this facility 

Hazardous Chemical Impacts. Hazardous chemical impacts to the public'and to the onsite worker resulting from 
the normal operations of the upgraded storage facilities at Hanford are presented in Table 4.2.1.9-3. The impacts 
from all site operations,'including the upgraded storage facilities are also included in this table.' Total 'site 
impacts, which include the No Action impact plus the facility are provided. All analyses to support the values 
presented in'this table are provided in Section M.3.  

The HI from the facility to the MEI of the public is 9.4x10"7, and the cancer risk from hazardous chemicals from 
the facility is zero (because no carcinogens are released from'the hazardous chemicals used) as a result of 
operation of the upgraded storage facilities in the year 2030. The HI and cancer risk would remain constant over 
50 years of operation, because'exposures would be expected to remain the same. The total site operation, 
including the upgrade facility, would result in an HI of 6.3x10-5 and a cancer risk of zero (because no carcinogens are released) for the MEI in the year 2030.'This would be expected to rernain 'constant as a result 

of 50 years of operation. , 
The HI from the facility to the onsite worker would be l.9xl0"5 and the cancer risk from the facility is zero 

(because no carcinogens are released from the hazardous chemicals used) 'as 'a 'result of operation of the" 
upgraded storage facilities in the year 2030. The HI and cancer risk would remain constant over 50 years of 
operation, provided exposures remain the same. The total site operatioh including'the upgrade facility would 
result in an HI of 4.0x10"3 and a cancer risk of zero (because no carcinogens are released) for the worker in the 
year 2030. This would be'expected to remain constant as a result of 50 years of operation:.  

Facility Accidents. Modification of the existing Pu storage facilities at the Hanford site may change the existing risks of ýýccidents to wobrkers and thie :p'ublic. Under thii-action, the FMEF .would be modified and would be in 

complianie with'applic'able DOE Orders and other regulations and standards. This may result in a reduction of 
risk compared to No Ac6tion. ' '' ' ' 

A set of potential accidents have been postulated for upgraded storage at FMEF of existing Pu without LANL 
or RFETS Pu for which thei''rhay be releases of Pu' that may impact orisite workers and the offsite population.  
The accident'consequences and risks to a worker located 1,000 m (3,280 ft) from the accident release point, the' 
maximum offsite6individual located at the site'boundar', and the population located within 80 km (50 mi) of the 
accident releýie ~ibiritaie siummarized in Table' 4.2.1.9-4. For the set of acciderits analy'zed,'the maximum 
number of cancer fatalities in the population within 80 km (50 'mi) would be 0:12 at Hanford for the'beyond 
design'basis earthquake'accident'scenario with an estimated probability of 1.0x10 7-per year (for example, 
probability of severe earthquake occurring is estimated to be about 1.0x10"5, once in 100,000 years,' multiplied 
by a damage and release probability of 0.01). The corresponding 50-year facility lifetime risk from the same 
accident scenario for the population, maximum offsite individual, and worker at 1,000 m (3,280 ft), would be 
6.lxl0 7, 8.3x10"11, and 1.1xl0", respectively. The maximum population 50-year facility lifetime risk would 
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be 4.2x10"4 (for example, one fatality in over 100,000 years) at Hanford for the PCV penetration by corrosion 

accident scenario with a probability of 6.4x10"3 per year. The corresponding maximum offsite individual and 

worker 50-year facility lifetime risks would be 5.7x10"8 and 5.7x10"6 , respectively. Section M.5 presents 

additional facility accident data and summary descriptions of the accident scenarios identified in Table 

4.2.1.9-4.  

Involved workers, those that would work in the facilities associated with-the proposed action, may be subject to 

injury and, in some cases, fatality, as a result of potential accidents. The locations of workstations, number of 
workers, personnel protective features, engineered safety features, and other design details affect the extent of 

worker exposures to accidents. Certain accidents such as fires, explosions, and criticality could cause fatalities 

to workers close to the accident.-Prior to construction of a new or modification of an existing facility, DOE 

Orders require detailed safety analyses to assure that facility designs and operating procedures limit the number 

of workers in hazardous areas and minimize risk of injury or fatality in the event of an accident.  

Construct New 200 West Area Facility for Plutonium Storage 

Normal Operation. There would be no radiological releases during the construction of new storage facilities 

at Hanford. Construction worker exposures to material potentially contaminated with radioactivity (for 

example, from construction activities involved with existing contaminated soil) would be limited to assure that 

doses are maintained ALARA. Toward this end, construction workers would be monitored as appropriate.  

Limited hazardous chemical releases are anticipated as a result of the construction activities. However, 

concentrations would be within the regulated exposure limits. During normal operation, there would be 

radiological and hazardous chemical releases to the environment as well as direct exposures. The resulting doses 

and potential health effects to the public and workers at Hanford are described below.  

Radiological Impacts. The doses and associated health risks to the public associated with this new storage 

facility are expected to be even smaller than those for the modified FMEF. Total site doses and resulting health 

risks would be virtually the same for both storage facilities. The doses and associated health risks to workers are 

assumed to be the same as for the modified FMEF (Table 4.2.1.9-2). This is because the operations would be 

similar and the amount of material handled would be the same.  

Hazardous Chemical Impacts. Hazardous chemical emissions from the new Pu storage facility would be less 

than the emissions from the modified FMEF. The resultant health risks to the public and workers from hazardous 

chemical emissions associated with this new storage facility would be even smaller than those given in 

Table 4.2.1.9-3 for the modified FMEF.  

Facility Accidents. A new Pu storage facility for continued storage of Pu would incorporate new safety features 

that should reduce the consequences and risks of accidents compared with No Action. The consequences and 

risks of accidents for this new facility would be bounded by the consequences and risks presented in Table 

4.2.1.9-4 for the upgraded FMEF at Hanford.  

Involved workers, those that would work in the facilities associated with the proposed action, may be subject to 

injury and, in some cases, fatality as a result of potential accidents. The locations of workstations, number of 

workers, personnel protective features, engineered safety features, and other design details affect the extent of 

worker exposures to accidents. Certain accidents such as fires, explosions, and criticality could cause fatalities 

to workers close to the accident., Prior to construction of a new or modification of an existing facility, DOE 

Orders require detailed safetyanalyses to assure that facility designs and operating procedures limit the number 

of workers in hazardous areas and minimize risk of injury or fatality in the event of an accident.  
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Table 4.2.1.9-4. :Upgrade Withouit Rocky Flats Environmental Technology Site or Los Alamos National 
Laboratory Material Alternative-Accident Impacts at Hanford Site 

Worker at Maximum Offsite Population to 
1,000 m I Individual 80 kmi 

Risk of Probability Risk of Probability Risk of Number of 
Cancer of Cancer Cancer , of Cancer Cancer, Cancer Accident 
Fatality Fatalityb ' Fatality Fatalityb Fatalities FatalitiesC' Frequency 

Accident Description (per 50 yr)8  (per 50 yr)2  (per 50 yr)a (per'yr) 
PCV puncture by forklift 1.3x10"7 4.4x10-6  l.3x10-9  4.4x10- 9.6x10-6 3.2x10-4  6.0x10-4 
PCV breach by 7.7x10-9  4.4x 10-7  7.7x10- 1  4.4x10-9  5.6x10-7  3.2x10-5  3.5x10.4 

firearms discharge 
PCV penetration 5.7x10-6 1.8x10-5  5.7x10-8  1.8x10-7 4.2x10- 1.3x1'0-3  -6.4x10-3 

by corrosion 
Vault fire 5.8x10-9  1.2x10-3  4.6x10" 1 9.2x10-6  3.4x10-7  0.067 1.0x10-7 
Truck bay fire 3.1x10-9  6.lx i0-4 3.1x10 -1 1 6.1x10-6  2.2x10 "7  0.'045 1.0x l0-7 
Spontaneous combustion 3.1xO0"'1  8.8x1I 7  3.1x10 4- 3  8.8x10-9  2.2x10-9 '6.4x16- 5  7.0x10-7 

Explosion in the vault 7.2x10 1 0  1.4x10-4  7.2x 10 "12'2  1.4x10 6  5.3x10 "8  0.011 I.Ox10 "7 
Explosion outside of vault 3.3x1 0Q- 1 6.6x 10-6 3.3x 10-13 6.6x 10- 2.4x10 "9  4.8x 10-4 I.0x10 "7 

Nuclear criticality 2.1x10 1- 4.2x1 -6 1.6x10- 13  3.3x10-8  1.8x10-1o 3.5x10-5  1.0x0I 
Beyond design basis 1.1xl0-8 2.2x10-3  8.3x10- 11  l.7x10-5  6.1xi0. 7  0.12 1.0x10-7 

earthquake 
I 

Expected riskd 5.8xI0-6-- - 5.8x10-8 4.3xlO-4 I - I 
a The risk values are calculated by multiplying the probability of cancrer fatality (for the worker at '1,000 m or the maximum offsite individual) or the number of cancer fatalities (for the population to 80 km) by the accident frequency and the number of years in 

operation.  
b Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single onsite worker at a distance of 1,000 m or the site boundary, whichever is smaller or to a hypothetical individual in the offsite population located at the site-boundary) if exposed 

to the indicated dose. The value assumes the accident has occurred 
c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km if exposed to the indicated dose. Thet 

value assumes the accident has occurred. " 
d Expected risk is the sum of the risks for each accident over the 50-year lifetime of the facility.  
Note: All values are mean values 
Source: Calculated using Table 4.2 1.9-6 data adjusted for existing inventory of Pu at Hanford.  

Upgrade With All or Some Rocky Flats Environmental Technology Site 'Plutonium and Los Alamos National 
Laboratory Plutonium Subaltern'ative 

Modify Existing Fuels and Materials Examination Faciliy for Plutonium Storage" 

Normal Operation. As described for the Upgrade Without RFETS or LANL Pu, there would be no radiological 
releases during the modification of the FMEF at Hanford. Construction worker exposfires to material potentially 
contaminated with iadioactiviiy 'would be limited'to assfire'tbat doses are i'iaintaifhed XýARA. Toward this end, 
construction workers would be monitored as appropriate. Limited hazaidous chem'ical releases are aicpated""" 
as a result of the construction'nactivities. However, concentrations would be. within the regulated exp6sbre lirflits.' 
During normal operation,' there would be radiological and hazardous chemical releases to the'environment as 
well as direct exposures. The resulting doses and potential health effects'on the publi6 afid 'workers at Ha'nford 
are described below. ' 

Radiological Impacts. During normal operations, there would be only a negligible difference in radiological 
impacts if Pu from the RFETS and LANL is included in the upgrade storage alternative. Therefore, the impacts 
are essentially the same as presented in the previous section,- which 'discusses 'the upgrade without RFETS or 
LAN L Pu. 1 " ,
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Hazardous Chemical Impacts. Hazardous chemicals associated with storage of Pu from RFETS and LANL does 

not measurably contribute to hazardous chemical emissions from the facility for this subaltemative. Therefore 

resultant hazardous chemical impacts to the public and worker are essentially the same as presented in the 

previous section, which discussesothe upgrade without RFETS or LANL Pu.  

Facility Accidents. Upgrade of the'exisiing Pu stoirage facilities at the Hanford site may change the existing 

risks of accidents to workers and the public. Under upgrade, all Pu stoiage, facilities would be brought into 

compliance with applicable DOE Orders and other regulations and standards. This may result in a reduction of 

risk compared to No Action.  

A set of potential accidents have been postulated for the RFETS and LANL Pu storage increment for which 

there may be releases of Pu that may impact onsite workers and the offsite population. The accident 

consequences and risks to a worker located 1,000 m (3,280 ft) from the accident release point, the maximum 

offsite individual located at the site boundary, and the population located within 80 km (50 mi) of the accident 

release point are summarized in Table 4.2.1.9-5. For the set of accidents an6alyzed, the maximum number of 

cancer fatalities in the population within 80 km (50 mi) would be 0.12 at Hanford for the beyond design basis 

earthquake accident scenario with an estimated probability of 1.0x10"7 per year (for example, probability of 

severe earthquake occurring is estimated to be about 1.0x10"5, once in 100,000 years, multiplied by a damage 

and release probability of 0.01). The corresponding 50-year facility lifetiine risk from the same accident 

scenario for the population, maximum offsite individual, and worker at 1,000 m (3,280 ft), would be 6.2x10"7, 

8.5x10- 11, and 1 .1x10- 8, respectively. The maximum population 50-year facility lifetime risk would be 4.3x10 4 

(for example, on fatality in over 100,000 years) at Hanford for the PCV penetration by corrosion accident 

scenario with a probability of 6.6x10"3 per year. The corresponding maximum offsite individual and worker 
50-year facility lifetime risks would be 5.9x10"8 and 5.9x10"6, respectively. Table 4.2.1.9-5 also shows the 

Combined Expected Risk for the upgraded storage of existing Pu, the RFETS Pu and the LANL Pu increment.  

Section M.5 presents additional facility accident data and summary descriptions of the accident scenarios 

identified in Table 4.2.1.9-5.  

Involved workers, those that would work in the facilities associated with the proposed action, may be subject to 

injury and, in some cases, fatality as a result of potential accidents. The locations of workstations, number of 

workers, personnel protective features, engineered safety features, and other design details affect the extent of 

worker exposures to accidents. Certain accidents such as fires, explosions, and criticality could cause fatalities 

to workers close to the accident. Prior to construction of a new or modification of an existing facility, DOE 

Orders require detailed safety analyses to assure that facility designs and operating procedures limit the number 

of workers in hazardous areas and minimize risk of injury or fatality in the event of an accident.  

Construct New 200 West Area Facility for Plutonium Storage 

Normal Operation. As described for the Upgrade Without RFETS or LANL Pu, therewould be no radiological 

releases during the construction of the nrw 200 West Area Facility. Construction kr6rker exposures to material 

potentially contaminated with radioactiv'ity (for example, from construction I activities involved with existing 

contaminated soil) would be limited to assure that doses are maintained ALARA. Toward this end, constiuction 

workers would be monitored as appropriate. Limited hazardous chemical releases are anticipated as a result of 
the construction activities Hovwever, c6ncentrations would be within the regulated exposure limits. During" 

normal operation, there would be radiblogical and hazardous chemical releases to the environment as well is 

direct exposures. The resulting doses and potential health effects to the public and workers at Hanford are 

described below.  

Radiological Impacts. During normal operations, there would be only a negligible difference in radiological 

impacts if Pu from the RFETS and LANL is included in the upgrade storage alternative. Therefore, the impacts 

are essentially the same as presented in the-previous section, which discusses the Upgrade Without RFETS or 

LANL Pu.  
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Table 4.2.1.9-5. Upgrade With 6Rk Flats Environmental Technology Site and Los Alainos National 
Laboratory Material Alternative-Accident Impacts at Hanford Site 

Worker at Maximum Offsite Population to 
1,000 m , ,- Individual , , 1 80 km 

?Risk of Probability -Risk of Probability -Risk of- Number of 
Cancer of Cancer Cancer of Cancer Cancer Cancer Accident 
Fatality Fatalityb Fatality Fatalityb Fatalities Fatalities' Frequency 

Accident Description (per 50 yr)a (per 50 yr)a (per 50 yr)a (per yr) 
PCV puncture by forklift 1.3x10l' 4.4x10" 1.3x10l' 4.4x1O"• 9.6xl 10"' 3.2x10"4 6.Oxl0• ' 

PCV breach by 7.7x1O"9  4.4x10 7  7.7x10" 1  4.4x10"9  5.6x10 7  3.2x10"5  3.5x10"4 

firearms discharge 
PCV penetratioii 5.9x1O"6 1.8x10- 5 

- 5.9x10"8  1.8x10 7  4.3x10-4  1.3x10"3  6.6x10"3 

by corrosion " 

Vault fire 5.9x10-9  1.2x10-3  4.7x10-11  9.4x10-6  3.5xl1- 7  0.069 l.0x10-7 , 

Truck bay fire- 3.1x10-9  6.1xl0-4 3.lxl0",, -6.1xl0"6  2.2xl10 7  0.045 1.0xl0"7 

Spontaneous combustion 3.1x10"! 8.8x10"7  3.1x10"13  
- 8.8x10"9  2.2x10"9  6.4x10 5,' 7.0x10-7 

Explosion in the vault ', 7.4x10 10  1.4xl0-4 7.4x10-12 -, . 1.4x10"6 5.4x10" •' 0.011 1.0xl0"7 

Explosion outside of vault 3.3x10 11  6.6x10-6 3.3x10"13  6.6x10' , 2.4x10 9  4.8x10-4  1.0xl0"7 

Nuclear criticality 2.lxl0"1 1  4.2x10"6 1.6xl0 13 ' 3.3xl10" 1.8x10"10  3.5x10"5  1.0x10-7 

Beyond evaluation basis l.lxl0 8  2.3x10"3  8.5x10"11  1.7x10"5  6.2x10"7  0.12 1.0xl0"7 

earthquake 
1_ 

Expected riskd 6.0xl(. 6  _ 6.0x10-8  4.3x10-4  

Combined expe&ted riske 1.2x10 5  - 1.2x10"7  8.6x10"4  

" The risk values are calculated by multiplying the probability of cancer fatality (for the worker at 1,000 m or the maximum offsiteý 
individual) or the number of cancer fatalities (for the population to 80 km) by the accident frequency and the number of years in 
operation.  

b Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single onsite worker at a distance of 1,000 m or 
the site boundary, whichever is smaller or to a hypothetical individual in the offsite population located at the site boundary) if exposed 
to the indicated dose. The value assumes the accident has occurred.  

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km if exposed to the indicated dose. The 
value assumes the accident has occurred. I I 1 -' , I I I 

d Expected risk is the incremental risk for storing the additional RFETS and LANL material for each accident over the 50-year lifetime 
of the facility. • ' . - . - ' - '. , I 
Combined expected risk for base case without RFETS or LANL Pu material plus RFETS and LANL Pu material increment.  

Note: All -values are mean values. ..  
Source: Calculated using in Tables 4.2.1.9-6. Data adjusted for additional RFETS and LANL Pu.  

Hazardous Chemical Impacts. Hazardous chemicals aisociated with storage of Pu from RFETS and LANL' 

associated with building a new Pu facility are essetitiall, the same as 'presenfed in the previous section, which 
discusses the upgrade without RFETS or LANL Pu. The resultant hazardous chemical impacts'to the public and 

worker are essentially the same as presented in the previous section. 

Facility Accidents.-The new 200 West Area Facility constructed for continued storage of Pu would incorporate 
new safety features that should reduce the consequences and risks of accidents compared with No Action. The 
consequences and risks of accidents for this facility would be bo"'nded by the consequepces and risks presented 

in Table 4.2.1.9-5 for the Modify Existing FMEF for Pu Storage Subalternativie at Hanford.  

Involved workers, those that would work in the facilities associated with the pr6opsed action, may be subject to' 

injury and, in some cases, fatality as a result of potential accidents. The locations of workstations, number of 

workers, personnel protective features, engineered safety features, and other design details affect the extent of 
worker exposures to accidents. Certain accidents such as fires,'explosions, and criticality could cause fatalities 

to workers close to the accident. Prior to construction'of a new or modification of an existing facility, DOE 

Orders require detailed safety analyses to assure that facility deiigns and operating procedures limit the number 
of workers in hazardous areas and minimize risk of injury or fatality in the everni'of an accident. ' ,

4-68

'1 

'4 

'I 

44 

4-4 

-4',



Environmental Consequences 

Consolidation Alternative 

Construct New Plutonium Storage Facility5 

This section includes a description of radiological and hazardous chemical releases and their associated impacts 

resulting from either normal operati'n or accidents involving the new consolidated Pu storage facility at 

Hanford.  

[Text deleted.] 

Normal Operation. There would be no radiological releases during the construction of a new consolidated Pu 

storage facility at Hanford. Constructionworker exposures to material potentially contaminated with 

radioactivity (for example, from construction activities involved with existing contaminated soil) would be 

limited to assure that doses are maintained ALARA. Toward this end, construction workers would be monitored 

as appropriate. Limited hazardous chemical' releases are anticipated as a result of construction activities.  

However, concentrations would be within the regulated exposure limits. During normal operation, there would 

be radiological and hazardous ch~emical releases to the environment as Well as direct in-plant exposures. The 

resulting doses and potential health effects to the public and workers at Hanford'ire described below.  

Radiological Impacts. Radiological impacts to the public resulting from the normal operation of the new 

consolidated Pu storage facility are presented in Table 4.2.1.9-1. The impacts from all site operations, 

including the new consolidated Pu storage facility, are also given in the table. To put operational doses into 

perspective, comparisons of operational doses with natural background radiation doses are included in the 
table.  

The dose to the MEI due to annual storage facility operation would be 2.5x10"6 mrem. From 50 years of 

operation, the corresponding risk of fatal caricer to this individual would be 6.2x10-1 . As a result of storage 

plant operation in the year 2030, the population dose would be 1.1x0"4 person-rem. The corresponding number 

of fatal cancers in this population due to 50 years of operation would be 2.8x106.  

The dose to the MEI due to annual total site operations is within the radiological limits specified in NESHAPS 

(40 CFR 61, Subpart H) and DOE Order 5400.5 and would be 5.1x10, 3 mrem. From 50 years of operation, the 

corresponding risk of fatal cancer to this individual would be 1.3x10"7. The impacts to the average individual 

would be less. This activity would be included in a program to ensure that doses to the public are ALARA. As 

a result of total site operation in the year 2030, the population dose would be within the limit in proposed 

10 CFR 834 and would be 1.5 person-rem. The corresponding number of fatal cancers in this population due to 

50 years of operation would be 0.038.  

Doses to onsite workers from normal operations are given in Table 4.2.1.9-2. Included are involved workers 

directlyassociated with the new, consolidated Pu storage facility,- workers who are not involved with the new 

storage facility, and the entire workforce'at Hanford. All doses fall within regulatory limits and administrative, 

control levels. The associated risks and numbers of fatal cancers among the differeht workers from 50 years of 

operation are included in the table. Dose to, individual workers would be kept low by instituting badged 

monitoring and ALARA programs and also workers rotations. As a reiultý of the implementation of these' 

mitigation measures, the actual number of fatal cancers calculated would be lower for the operation of this 

facility.  

Hazardous Chemical Impacts. Hazardous chemical impacts to the public and to the onsite worker resulting from 

the normalopoerations of the new consolidated Pu storage facility at Hanford ire presented in Table 4.2.1.9-3.  

The impacts from all site operations, including the cobsolidated storage facility, are included in this table. Total 

site impacis, which include the No Action impac't plus the added facility impact, are provided. All analyses to 

support the values presented in this table are provided in Section'M;3.  
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The HI to the MEI of the public is 4.Oxi0-6 'and the cancer risk is 2.7x10"8 as a result of operation of the new 
consolidated Pu storage facility in the year 2030. The HI and cancer risk would remain constant over 50 years 
of operation, provided exposures remain the same. The total site operation including the upgrade facility would 
result in an HI of 6.6xl 0 5and a cancer risk of 2.7x10"8 for the MEI in the year 2030. This would be expected 
to remain constant as a result of 50 years of operation. , 

The HI to the onsite worker would be 2.8xl 04 , and the cancer risk is 1.2xl0 5 as a result of operation of the new 
consolidated Pu stoiige-facility in the year 2030. The HI and cancer risk would remain constant over 50 years 
of operation, provided exposures remain the same. The total site operation including the upgrade facility would 
result in an HI of 4.3xlO03and a cancer risk of 1.2x10"5 for the MEI in the year 2030. This would be expected 
to remain constant as a •result of 50'years of operation.  

Facility Accidents. A set of potential accidents for the consolidation of Pu alternative at Hanford for which there 
may be releases of P6 that may impact onsite workers and the offsite populatioIn has been postulated. The
accident consequences and risks to a worker located 1,000 mh (3,280 feet) from the aicident release point, the maximum offsite individual located at the site boundary, and the population located within 80 km'(50 mi) of the
accident release point are summarized in Table 4.2.1.9-6. For the set of accidents analyzed, the maximum 
number of cancer fatalities in the population within 80 km (50 mi) would be 1.2 at Hanford for the beyond 
design basis earthquake accident scenario with an estimated probability of 1.0x 10-7 per year (that is, probability 
of severe earthquake occurring is estimated to be about I.0x10-5 , once in 100,000 years,imultiplied by a damage 
and release probability of 0.01). The corresponding 50-year facility lifetime risk from the same accident 
scenario for the population, maximum offsite individual, and worker at 1,000 m (3,280 ft), would be 6.1xl06, 
8.3x10"10, and L1.xl0 7, respectivelyi.The maximum population 50-year facility lifetime risk would be 4.2x10"3 

(that is, one fatality in about 12,000 years) at Hanford for the PCV penetration by corrosion accident scenario 
with a probability of 0.064 per •,ear. The corresponding maxinmum offsite individual and worker 50-year facility 
lifetime risks would be 5.7x 10 and 5.7x10-5, respectively. Section M.5 presents additional facility accident data 
and summary descriptions of the accident scenarios identified in Table 4.2.1.9-6. 

Involved workers, those that would work in the facilities associated with the proposed action, may be subject to 
injury and, in some cases, fatality as a resfilt of potential accidents. The locations of workstations, number of 
workers, personnel protective features, engineered safety features, and other design details affect the extent of 
worker exposures to accidents. Certain accidents such as fires, explosions, and criticality could cause fatalities, 
to workers close to the accideiit. Prior to construction of a new or mbdification' of an existing facility, DOE 
Orders require detailed safety analyses to assure that facility designs and operating p-ro~edures limit the nurnber 
of workers in hazardous areas and minimize risk of injury or fatality in the event of an accident.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities , 

This section includes a description of radiological ard hiai-ous chermical elsess anid the i pacts 
resulting f6rm either-normal operation or accidents involved with the eonsoliditi6n of Pu itorage and 
collocation with HEU storage facilities at Hanford. This storage would take place in a new Pti and HEU storage 
facility. . - . .  

Normal op~eration of th new 'ociated storage facility at Hanford would result in mpacts that are within 
applicable regulatory limits. ' ;. 

[Text deleted.] 

Normal Operation. There wvould be no radiological releases during the construction of a new collocated storage 
facility at Hanford. Construction worker exposures to materials potentially contaminated with radioactivity (for 
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Table 4.2.1.9-6.- Consolidation Alternative Accident Impacts at Hanford Site 

'Worker at Maximum Offsite Population to 

1,000 m Individual 80 km 

Risk of Probability Risk of Probability Risk of Number of 

Cancer of Cancer Cancer of Cancer Cancer Cancer Accident 

Fatality Fatalityb Fatality Fatalityib Fatalities Fatalitiesc Frequency 

Accident Description (per 50 yr)a' (per 50 yr)5  (per 50 yr)' (per yr) 

i PCV puncture by forklift 1.3xl0"1 4.4x10" 1.3xl0"9 4.4xlO"a 9.6xi0"6 3.2x10 4  6.0x10" 

PCV breach by 7.7x10-9  4.4x10"7  7.7x10"11  4.4xi0"9  5.6x10"7  3.2x10"5  3.5xi0"4 

firearms discharge 
PCV penetration 5.7x10-5  1.8x10 5  5.7xi0 7  l.8x10"7  4.2x10 3  1.3x10 3  0.064 

by corrosion 
Vault fire 5.8x10"8  0.012 4.6x10"I0  9.2x10-5  3.4x10-6  0.67 1.0x10-7 

• Truckbay fire 3.1x10 9  6.xO-4' 3.1x10 1' 6.1x10-6  12.2x10-7  0.045 1.0xl0"7 

SSpontaneous 
combustion 3.lx 10"11 .8x10"7 311 x10"13 8.8x 0-9' 2.2x10"9  6.4x 105 7.Ox 107 

Explosion in the vault 7.2x10-1  l.4x10 3  7.2x10 11  1.4x10"5  5.3x10 7  0.11 1.0xl0"7 

Explosion outside of vault 3.3x10 11  6.6xi0- 3.3xi0 13  6.6x10 8  2.4x10-9  4.8x10-4 .0x107 

Nuclear criticality 2.1x10"It 4.2x106  1.6xl0"13 3.3xi0"8  l.8x10"l ° 3.5x 10"- I.0x10"7 

' Beyond evaluation basis l.x10-7  2.2x10-2  8.3x10"10  1.7x10"4  6.1x10-6  1.2 1.0x10-7 

, earthquake SjExpected 
riskd 5.8x10 5  - 5.8x0"7  - 4.3x10 

a The risk values are calculated by multiplying the probability of cancer fatality (for the worker at 1,000 m or the maximum offsite 

individual) or the number of cancer fatalities (for the population to 80 km) by the accident frequency and the number of years of 
operation.  

b Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single'onsite worker at a distance of 1,000 m or the 

site boundary, whichever is smaller or to a hypothetical individual in the offsite population located at the site boundary) if exposed to 

the indicated dose. The value assumes the accident has occurred.  

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km if exposed to the indicated dose. The 

value assumes the accident has occurred.  
"d Expected risk is the sum of the risks for each accident over the 50-year lifetime of the facility.  

Note: All values are mean values.  
Source: Calculated using the source terms in Tables M.5.2.1.1-5 and M.5.2.1.1-6 and the MACCS computer code.  

example, from construction activities involved with existing contaminated soil) would be limited to assure that 

doses are maintained ALARA: Toward this end, construction workers would be monitored as appropriaite.  
Limited hazardous chemical reieases arý anticipated as a result of cnsttruction activities. H6wever, 

concentrations would be within tlie regulated exposure limits. During ioirmal operation, there would be 

radiological and hazardous chemical releases to the environment as well as direct in-plant exposures. The 

resulting doses and potential health effects to the public and workers are described below.  

Radiological Impacts. Radiological impacts' to the public resulting from the normal operation of the new 

collocated storage facility at Hanford are presented in Table 4.2.1.9-1. The impacts from all site operations, 

including the new storage facility, are also given in the table. To put opei'ational doses into perspective, 

comparisons of operational doses with natural background radiation doses are included in the table.  

The dose to the ME1 of the public due to annual storage facility operation would be 2.5x10"6 mrem. From 

50 years of operation, the corresponding risk of fatal cancer to this individual would be 6.2x10"11. The impacts 

to the average individual would be less.'As a result'of storage facility operation in the year 2030, the population
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dose would be I.1xl0" person-rem. The corresponding number of fatal cancers in this population due to 
50 years of operation would be 2.8xl 0-6.  

The dose to the MEI of the public due to annual total site operations is within radiological limits and would be 
5.1x 10-3 mrem. From 50 years of operation, the corresponding risk of fatal cancer to this individual would be 
1.3x10"7. The impacts to the average individual would be less. This activity would be included in a program to 
ensure that doses to the public are ALARA. As a result of total site operation in the year 2030, the population 
dose would be within the limit in proposed 10 CFR 834 and would be 1.5 person-rem. The corresponding 
number of fatal cancers in thiis population due to 50 years of operation would be 0.038.  

Doses to onsite workers due to normal operations are given in Table 4.2.1.9-2. Included are"involved workers 
directly associated with the new storage facility, workers who are not involved with the new storage facility, and 
the entire workforce at Hanford. All doses fall within regulatory limits and administrative control levels. The 
associated risks and numbers of fatal cancers among the different workers from 50 years of operation are 
included in the table. Dose to individual workers would be kept low by instituting badged monitoring and 
ALARA programs and also worker rotations. As a result of the implementation of these mitigation measures, -, 

the actual number of fatal cancers calculated would be lower for the operation of this facility. 

Hazardous Chemical Impacts. Hazardous chemical impacts to the public and to the onsite worker resulting from 
the normal operations of the new consolidation of Pu storage and collocation with HEU storage facilities at 
Hanford are presented in Table 4.2.1.9-3. The impacts from all site operations, including the consolidation of 
Pu storage and collocation with HEU storage facilities, are also included in this table. Total site impacts, which 
include the No Action impact plus tl-eadded facility impacts, are provided. All analyses to support the values 
presented in this table are provided in Section M.3.  

The HI to the MEI of the public is 1.6xl0-5, and the cancer risk is 2.7xli" 8 as a result of operation of the new 
consolidation of Pu storage and collocation with HEU storage facilities in the year 2030. The HI and cancer risk 
would remain constant over 50'years of operation, because expoIsures would be expected to remain the same.  
The total site op'eration, including the new facility, would result in an HI 6f 7.8x 10-5 and a cancer risk of 2.7x 10-8 

for the MEI in the year 2030. This would be expected to re'main constant as a result of 50 years of opeiation• 

The HI to the onsite worker is 7.x110"4 , and the cancer risk is 1.2x10- 5 as a result of operation of the new 
consolidation of Pu storage and collocation with HEU storage facilities in the year 2030. The HI and cancer risk' 
would remain' constant over 50 years of operattion,'because exposures would be expected to remain the same.  anHIof4.x1 3 ndacneriko1 x0 5 

The total site operation imicluding the new facilit would result in to HImofainxconstant asca resu of 5 0yr 

for the onsite worker in the year 2030. This would be expected to remain constant as a result of 50 years of 
operation. • 

Facility Accidents, A set of potential accidents for coll6cation of Pu and HEU at Hanford for which there may 
be releases of Pu or HEU that may impact onsite workeis and the offsite population has been postulated. The 
consequences and risks of potential accidents for Pu and HEU storage would be bounded by the impacts 
associated with the release of Pu: The accident consequences and risks-to a worker located 1,000 m (3,280 feet) 
from the accident release point, the maximum offsite individual located at the site boundary, and the population 
located within 80 km (50 mi) of the accident release'point are summarized in Table 4.2.1.9-7. For the set of 
accidents analyzed, the maximum number of cancer fatalities in the population within 80 km (50 mi) would be 
1.2 at Hanford for the beyond design basis earthquake accident scenario with an estimated probability of 
l.0xl0"Tper year (that is, probability of severe earthquake o6curiing is estimated to be about 1.0xl0 5, once in 
100,000 years, multiplied by a damage and release probability of 0.01). The corresponding 50-year facility 
lifetime risk from the same accident scenario for the population, maximum offsite individual, and worker at 
1,000 m (3,280 ft), would be 6.1xl0", 8.3x10", and 1.1xl0"7 ,res-pectively. The maximum population 50-year 
facility lifetime risk would be 4.2x10"3 (that is, one fatality in about 12,000 years) at Hanford for the PCV
penetration by corrosion accident scenario with a prbbability bf 0.064 per year. The corresponding maximum 
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offsite individual and worker 50-year facility lifetime risks would be 5.7x10-7 and 5.7xi0"5, respectively.  
Section M.5 presents additional facility accident data and summary descriptions of the accident scenarios 
identified in Table 4.2.1.9-7.  

Involved workers, those that would work in the facilities associated with the proposed action, may be subject to 
injury and, in some cases, fatality as a resuilt of potential accidents. The locations'of workstations, number of 
workers, personnel protective features, engineered safety features, and other design details affect the extent of 
worker exposures to accidents. Certain accidents such' as fires, explosions, and criticality could cause fatalities 
to workers close to the accident. Prior to construction of a new or modification of an existing facility, DOE 
Orders require detailed safety analyses to assure that facility designs and operating procedures limit the number 
of workers in hazardous areas and minimize risk of injury or fatality in the event of an accident.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

If the strategic reserve and weapons R&D materials are not included, the incremental impacts to the public and 
to workers from the accident-free storage activities would be reduced in proportion to the decrease in the amountt 
of material stored. The impacts from total Site operations would decrease slightly. This subalternative applies to 
the Upgrade With All or Some RFETS and LANL Pu Subalternative, the Consolidation Alternative, and the 
Collocation Alternative. The risks due to'accidents would also tend to be lower.  

Table 4.2.1.9-7. Collocation Alternative Accident Impacts at Hanford Site 

Worker at Maximum Offsite Population to 
1,000 m Individual 80 km 

Risk of Probability Risk of Probability Risk of Number of 
Cancer of Cancer Cancer of Cancer Cancer Cancer Accident 
Fatality _' Fatalityb Fatality Fatalityb Fatalities Fatalitiesc Frequency 

[ Accident Description (per SO yr)8  (per 50 yr)a (e'r 50 yr)a (per year) 

PCV puncture by forklift 1.3x10"7  4.4x10"6  1.3x10"9  4.4xl0"s 9.6x10"6  3.2x10- 4  6.0x10"4 

I PCV breach by 7.7x10"9  4.4x10"7  7.7x10- 1  4.4x10"9  5.6x10-7  3.2x 10"5  3.5x10-4 

firearms discharge 
PCV penetration 5.7x10"5  1.Sx10"5  5.7x10-7  l.8xl0"7  4.2x10-3  1.3x10-3  0.064 

by corrosion 
Vault fire 5.8x10"8  0.012 4.6xl0"10  9.2x10-5  3.4xi0"6  0.67 l.0xl0"7 

Truck bay fire 3.lxl0"9  6.1xl0"4  3.1x10"11  6.1x10"6  2.2xi0"7  0.045 1.0xl0" 7 

Spontaneous combustion 3.1x10l1 1  8.8x,6"7  3.1x10" 13  8.8xlO 9  2:2x10"9  6.4x10"5  7.0x10"7 

Explosion in the vault 7.2x10"9  1.4x10"3  7.2xlO"11  l.4x10"5  5.3x10-7  0.11 l.0xl0"7 

Explosion outside of vault 3.3x10.11 6.6x10-6  3.3x 1013 6.6x10.8 2.4x 10-1 4.8x10"4  1.Oxl0"7 

Nuclear criticality 2.1x10"l 4.2x10"6  1.6x10"13  3.3x10"8  1.8xl0" 10  3.5x10-5  l.0xl0"7 

Beyond evaluation basis 1.1xl0" 7  0.022 8.3x10"10  1.7x10-4  6.1xl0"6  1.2 l.0xl0"7 

earthquake 
I Expected riskd 5.8x0 5o- - 5.8xl0"7  - 4.3x10"3  

" The risk values are calculated by multiplying the probability of cancer fatality (for the worker at 1,000 m or the maximum offsite 
individual) or the nurlber of cancer fatalities (for the population to 80 kin) bj" the accident frequency and the number of years of 
o pe ratio n . . I I -, ; I 

b Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single onsite worker at a distance of 1,000 m or the 
site boundary, whichever is smaller or to a hypothetical individual in the offsite population located at the site boundary) if exposed to 
the indicated dose. The value assumes the accident has occurred.  

C Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km if exposed to the indicated dose. The 
value assumes the accident has occurred.  

d Expected risk is the sum of the risks for each accident over the 50-year lifetime of the facility.  
Note: All values are mean values. , 
Source: Calculated using the source terms in Tables M.5.2.2.1-3 and M.5.2.2.1-4 and the MACCS computer code.  
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Plhtseout 

Nol-mal Operation. A phaseout of existing Pu storage facilities at Hanford would reduce the impacts from 
radiological and chemical releases and exposures to levels slightly less than the No Action exposures. As shown 
in rTlable 4.2.1.9-1, the dose to the MEI from annual operation would be reduced by 4.x10-4 mrem; the dose to 
the population would be reduced by 0.047 person-r'em. The associated reductions in fatal cancer are included in 
the table. All workers involved in the transfer'of the Pu-would be monitored to assure that their'doses remain 
within regulatory limits and ALARA.  

Fa(ility Accidents. The phaseout operation will be conducted in accordance with DOE Orders to ensure that 
the tisk to the public of prompt fatalities due to accidents or of cancer fatalities due to operations w ill be 
mill mized. For current operations in the facility that would be phased out, the safety of Wor-kers and the public 
frOi a'ccidents'is controlled by Technical Safety'Requirements that are specified in SARs 'or Basis for Interim 
OpVPrations documents that have been prepared for the facility. Prior to initiating phaseout, the potential for 
accidents that could affect workers and the public will be assessed and, if necessary, applicable existing safety 
dOOAlmentati6ndwill be modified to ensure safety for worke• and the public.
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4.2.1.10 Waste Management 

This section summarizes the impacts on waste management at Hanford under No Action, each of the long-term 
storage alternatives, and the phaseout of Pu storage. There is no spent nuclear fuel or HLW associated with Pu 
or HEU storage. Table 4.2.1.10-1 lists the projected sitewide waste generation rates and treatment, storage, 
disposal capacities under No Action for 2005. Projections for No Action were derived from the most recent 
available environmental data, with the assumption that operational req-tiiremenfts for waste generation in 2005 
would be approximately equal to the 1993 generation volume. The projection does not include wastes from 
future, yet uncharacterized environmental restoration activities, such as content characterization and 
decommissioning of 149 single shell tanks, treating 28 double shell tanks, and removing over 500 buildings.  
The projections for No Action could change significantly depending on the decisions resulting from the PEIS 
on waste management being prepared by DOE. Table 4.2.1.10-2 provides the estimated incremental operational 
waste volumes projected to be generated at Hanford as a result of the various storage alternatives prior to 
treatment. Some of the waste values described in this section are different than the waste values in the table. For 
those values that differ (for example LLW), the table gives waste generated pre-treatment values and the text 
discusses post-treatment values (indicated as after treatment and volume reduction). The waste volumes 
generated from the various storage alternatives and the resultant waste effluent used for the waste impacts 
analysis can be found in Section E.3.1. Facilities that would support the storage of Pu and/or HEU would treat 
and package all waste generated into forms that would enable staging and/or disposal in accordance with RCRA 
and other applicable statutes. Depending in part on decisions in waste-type-specific RODs for the Waste 
Management PEIS, wastes could be treated and disposed of onsite or at regionalized or centralized DOE sites.  
For the purposes of analyses only, this PEIS assumes that TRU and mixed TRU waste would be treated onsite 
to the current planning-basis WIPP WAC, and shipped to WIPP for disposal. This PEIS also assumes that LLW, 
mixed LLW, hazardous, and nonhazardous wastes would be treated and disposed of in accordance with current 
site practice.  

Preferred Alternative: No Action Alternative 

Under this alternative, high-level, TRU, low-level, mixed, hazardous, and nonhazardous wastes, and spent 
nuclear fuel would continue to be managed from the missions outlined in Section 3.2. Hanford no longer has a 
weapons production mission. Its focus is to decommission the reactors and site facilities, as well as cleanup 
approximately 1,450 km 2 (560 mi2) of land. The impacts of the wastes generated as part of environmental 
restoration and D&D activities are addressed in the Final Environmental Impact Statement: Decommissioning 
of Eight Surplus Production Reactors at the Hanford Site, Richland, Washington (DOE/EIS-0119F) and the 
Draft Hanford Remedial Action Environmental Impact Statement and Comprehensive Land Use Plan (DOE/ 
EIS-0222D). Under No Action, Hanford would continue to store its inventory of Pu, and treat, store, and dispose 
of its legacy and newly generated wastes in current and planned facilities.  

The Pu addressed in this PEIS is limited to materials currently stored within protected vaults and gloveboxes, 
and additional materials within process lines and process equipment within the PFP Complex in the 200 West 
Area. The PFP had been used to conduct Pu processing operations such as Pu purification, Pu recovery, oxide 
production, metal production, and parts fabrication. The PFP has also been used for receipt and large-scale 
storage of onsite and offsite Pu scrap and product materials. [Text deleted.] Modifications to the facilities will 
proceed following the ROD-resulting from the PFP EIS (DOE/EIS-0244F) to meet current 'regulations and 
provide for interim storage. Maintenance, assay, packaging, and monitoring of the inventory would produce 
TRU, low-level, hazardous, and nonhazardous wastes. These wastes would be treated, stored, and disposed of 
in compliance with existing regulations.  

Under No Action, the processing of legacy wastes would require new facilities, since the necessary treatment, 
storage, and disposal facilities either do not exist or are nearing capacity. Spent nuclear fuel would be managed 
in accordance with the amended ROD (61 FR 9441) from the Department of Energy Programmatic Spent 
Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental Restoration and Waste
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Table 4.2.1.10-1. Projected Spent Nuclear Fuel and Waste Management Under No Action (2005) at Hanford Site 

Annual Treatment Treatment Storage Storage Disposal Disposal 
Generation Method Capacity Method Capacity Method Capacity 

Category (m3) (m3/yr) (m3) (m3) 

Spent Nuclear Fuel Nonea Encapsulation Planned Reactor basins 2,133 t To HLW NA 
Non-Hanford Program 
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Table 4.2.1.10-1. Projected Spent Nuclear Fuel and Waste Management Under No Action (2005) at Hanford Site-Continued 

Annual Treatment Treatment Storage Storage Disposal Disposal 
Generation Method Capacity Method Capacity Method Capacity 

Category (m3 ) (m 3/yr) (m 3) (m 3) 

Mixed Low-Level 

Liquid 3,760 Evaporation, ion 50,000 Storage tanks, 4 4 6 ,5 00h None NA 
exchangec basins planned 

Solid 1,505 None NA RCRA facility, 1,218,700 Landfill, LLW Included in LLW 
retrievable burial grounds 

218-E-NN 

Hazardous 

Liquid Included in solid None NA RCRA building Included in solid Commercial' NA 

Solid ' 560 None NA RCRA building 127 Commercial' NA 

Nonhazardous (Sanitary) 

Liquid 414,000i None NA None NA Septic tanks, Expandable 
french drains 

Solid 5,107 None NA None NA Richland Expandable 
Sanitary 
Landfill 

Nonhazardous (Other) 

Liquid Included in None NA None NA Percolation Expandable 
sanitary ponds, 

lcachfields 

Solid Included in None NA None NA Landfill Expandable 
sanitary

a No waste in this category is expected to be generated in 2005.,Treatment and storage and/or disposal is expected to continue for waste generated from past activities.  
b Vitrification planned.  

c Assumes 242-A Evaporator as treatment method for liquid HLW, liquid TRU, and liquid mixed TRU.  

d Consists of HLW and liquid TRU wastes in Double-Shell Tanks; Pu recovery and extraction aging waste. Includes 24 1-AN, 241-AP, 241-AW, 241-AY, 241 -AZ, and 241-SY Tank 

Farms.  

C Disposal at WIPP would depend in part on decisions pursuant to the Waste Isolation Pilot Plant Disposal Phase Supplemental Enwironmental Impact Statement.  

f Compaction by LLW Compactor (213-W).  
9 Includes the LLW Burial Grounds (unit 218-E-NN) and Low-Level Mixed Waste Disposal Facility (Project-W-025).  
h Assumes storage of liquid mixed LLW in tanks and planned basins.  

Offsite at RCRA facility.  

Estimate based on 14,586 employees, 30 gal per day per employee, and 250 days per year of operation.  

Note: NA=not applicable.  
Source: 61 FR 9441; DOE 1992f; DOE 1993a; DOE 1993h; HF 1993a:1; HF 1995a:1.
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Table 4.2.1.10-2. Estimated Annual Generated Waste Volumes at Hanford Site--No Action (2005) and Net Incremental for Storage Alternatives

k The No Action waste volumes are from Table 4.2.1.10-1. a E 3. 1. 1 
b Generated waste volumes for storage alternatives shown in thii table are found in Section E.3.1 (Tables B 3.1.1-I, E.3.1.1-5, E.3. 1.2-1, and E.3.1.3-I). Waste effluents (that is, after 

treatment and volume reduction) which are used in the nanrative description of the impacts are also provided in these tables.  

c Liquid TRU'and LLW would be treated and solidified prior to disposal.  

d Recyclable wastes.

- -----.
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Management Programs Final Environmental Impact Statement (DOE/EIS-0203-F) and the ROD (61 FR 10736) 
from the follow-on tiered site-specific NEPA analysis, Final Environmental Impact Statement on the 
Management of Spent Nuclear Fuel from the K Basins at the Hanford Site, Richland, Washington (DOE/ 
EIS-0245). TRU waste already packaged to current planning-basis WIPP WAC would either be stored or have 
been shipped. In compliance with the Federal Facility Compliance Act of 1992, mixed waste would have been 
treated and disposed of according to the Hanford Tri-Party Agreement. Solid LLW would continue to be buried 
at the onsite low-level disposal facility.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site or Los Alamos National Laboratory 
Plutonium Subalternative 

Modify Existing Fuels and Materials Examination Facility for Plutonium Storage 

The modification of the FMEF or construction of a new storage facility for the continued storage of Pu would 
have a small impact on existing Hanford waste management activities. Construction waste volumes as presented 
in Table E.3.1.1-1 would have minimal impact on Hanford waste management activities. Waste generated 
during construction would consist of wastewater and solid nonhazardous and hazardous wastes. Nonhazardous 
waste would be disposed of as part of the construction project by the contractor, and the hazardous waste would 
be shipped offsite to commercial RCRA-permitted treatment and disposal facilities. Operational waste volumes 
as shown in Table 4.2.1.10-2 would increase slightly due to increased surveillance activities over No Action.  

Approximately 20 m3 (26 yd 3) of TRU waste from damaged PCVs and contaminated glovebox panels, 
windows, and gaskets would need to be treated and packaged to meet the current planning-basis WIPP WAC or 
alternative treatment level. While awaiting shipment to WIPP (depending on decisions made in the ROD 
associated with the supplemental EIS for the proposed continued phased development of WIPP for disposal of 
TRU waste), the TRU waste would be stored in above-grade storage facilities at the Hanford Central Waste 
Complex and the Transuranic Waste Storage and Assay Facility. Three additional truck shipments per year or, 
if applicable, two regular train shipments per year or one dedicated train shipment every 3 years, would be 
required to transport this waste to WIPP.  

After treatment and volume reduction, approximately 42 m3 (56 yd3) of LLW from solidified liquid LLW (such 
as decontamination solutions), protective clothing, HEPA filters, glovebox gloves, and decontamination 
equipment and materials would require disposal in the 200 Area LLW Burial Grounds. Assuming a land usage 
of 3,400 m3/ha (1,800 yd3/acre), this would require 0.01 ha/yr (0.03 acre/yr) of LLW disposal area.  

Contaminated shielding and'cleaning materials would be the major contributors to the 5 m3 (7 yd 3) of mixed 
LLW. This small amount of mixed LLW could be treated and disposed of in accordance with the Hanford 
Tri-Party Agreement through the use of existing and planned facilities.  

The 0.57 m3 (150 gal) of liquid hazardous waste such as lubricants, cleaning solvents, paint, and lube oil and 
4 m3 (5 yd3) of solid hazaidous waste such as lead packing, wipes, and solid materials contaminated with oils, 
lubricants, and cleaning solvents would have minimal impact on waste management activities at Hanford. The 
hazardous wastes would be packaged in DOT-approved containers and shipped offsite to commercial 
RCRA-permitted treatment and disposal facilities.  

Approximately 8,330 m3 (2,200,000 gal) of liquid nonhazardous waste to include sanitary, utility and process 
wastewaters, and cooling system blowdown would be processed using the 200 West Area Treatment Facility or 
one of the numerous septic tanks/subsurface disposal systems. Existin and planned liquid nonhazarndous waste 
facilities are adequate. After volume reduction, approximately 459 me (600 yd3) of solid nonhazardous waste
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such as clean non-Pu metals; packing materials, office trash, defective and damiaged equipmentt.ahd industrial 
waste from utility and miintenafic'e operations would be shipped to one of the onsite landfills.  

Construct New, 200 West Area Facility for Plutonium Storage 

The construction and operaiion of a new storage facility for the continued storage of the current irnventory of Pu 

would have a small impact on existing Hanford waste management activities. The impacts are identical to those 

identified in the preceding option of modifying the FMEF.  

Upgrade With All or Some Rocky Flats-Environmental Technology Site and Los Alamos National Laboratory 

Plutonium Subalternative 

Modify Existing Fuels a~d Materials Examination Facility for Plutonium Storage 

As shown in Table E.3.1.1-5 construction waste volumes would increase for the additional required 

construction. The types of operational waste are identical to those discussed earlier, but there would be a small 

increase in volume. Approximately 21 m3 (27 yd3) of TRU waste would be treated and packaged to meet the 

current planning-basis WIPP WAC or alternitive treatment level. While awaiting shipment to WIPP (depending 

on decisions resulting from the supplemental PEIS noted earlier), the TRU and mixed TRU waste would be 

stored in above-grade storage facilities in the Hanford Central Waste Complex and "the Transuranic'Waste 

Storage and Assay Facility. Three additional truck shipments per year cr, 'if applicable, two regular train 

shipments per' year or one dedicated train shipment every 3 years, would be required to transport these wastes 

to WIPP.  

After treatment and Volume reduction, approximately 45 m3 (59 yd3) of LLW would require disposal in the 200 

Area LLW Burial Grounds. Assuming a land usage of 3,400 in 3/ha (1,800 yd3/acre), this would require 0.01 ha/yr 

(0.03 acre/yr) of LLW disposal area. The 5 m3 (7 yd3) of solid mixed LLW would be treated and disposed of in 

accordance with the Hanford Tri-Party Agreement through the use of existing and planned facilities. The 0.57 m3 

(150 gal) of liquid hazardous wastes and 4 m3 (5 yd3) of solid hazardous wastes would have minimal impact on 

waste management activities at Hanford. The hazardous wastes would be packaged in DOT-approved containers 

and shipped offsite to commercial RCRA-permitted treatment and disposal facilities. Approximately 8,780 m3 

(2,320,000 gal) of liquid nonhazardous wastes to include sanitary, utility and pro~ess wastewaters,- and cooling 

system blowdown would be processed using the 200 West Area Treatment Facility or one of the numerous septic 

tanks/subsurface disposal systems. Existing and planhed liquid nonhazardous waste facilities are adequate. After 

volume reduction, approximately 483 m3 (632 yd3)'of solid nonliahardous waste wvould require disposal at one of 

the onsite landfills.  

Distributing the RFETS and LANL material to'more than one site would reduce- ihe operational waste voluies.  

The decrease'would be proportional to the'amount of material:'1 

Construct New 200 West Area Facilityfor Plutonin Storage ' 

The impacts of constructing and operating a new storage facility to include RFETS and LANL Pu would be 

identical to those ideuitified in tibe precedifig option of modifying the FMEF to include RFETS and LANL Pu.  

Consolidation Alter7native - ', ' 

Construct New Plutonium Storage Facility 

Construction and operation of a consolidated Pu storage facility would have an impact on existing Hanford 
waste management activities, increasing the generation of TRU, low-levelmixed, hazardous, and 

nonhazardous wastes. Waste generated during construction would consist of wastewat~r and solid nonhazardous 
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and hazardous wastes. The solid nonhazardous waste would be disposed of as part of the construction project 
by the contractor, and the hazardous waste would be shipped'to commercial RCRA-permitted treatment and 
disposal facilities. No soil contaminated with hazardous or 'adioactive constituents is expected to be generated 
during construction. However, if any was generated it would be managed in accordance with site practice and 
all applicable Federal and State regulations. The types of operational wastes from the consolidated Pu storage 
facility would be the same as those from the Upgrade Alternative, but the quantity would change.  

After treatment and volume reduction of TRU waste, approximately 5 m3 (7 yd 3) of TRU waste and 4 m3 

(5 yd 3) of mixed TRU waste from leaded gloves and windows and contaminated lead shielding would be treated 

and packaged to meet the current planning-basis WIPP WAC or alternative, treatment level. While awaiting 
shipment to WIPP (depending on decisions resulting from the supplemental EIS noted earlier), the TRU and 
mixed TRU wastes would be stored in above-grade storage facilities in the Hanford Central Waste Complex and 
the TRU Waste Storage and Assay Facility. One additional truck shipments per year or, if applicable, one regular 
train shipment every 2 years or one dedicated train shipment every 6 years, would be required to transport these 
wastes to WIPP.  

Following treatment and volume reduction, approximately 630 m3 (824 yd 3) of LLW would require disposal in 
the 200 Area LLW Burial Grounds. Assuming a land usage of 3,400 m3/ha (1,800 yd3/acre), this would irequire 
approximately 0.2 ha/yr (0.5 acre/yr) ,of LLW disposal area. The 0.2 m3 (50 gal) of liquid mixed LLW and 
65 m (85 yd3) of solid "mixed LLW would be treated and disposed of in accordance with the Hanford Tri-Party 
Agreement through the use of existing and planned facilities. The 2 mn (476 gal) of liquid hazardous waste and 
2 m(3 yd3) of solid hazardous waste'would have minimal impact on wastehariagement activities at Hanford.  
The hazardous wastes would be packaged in DOT-approved containers'ahd shipped offsite to commercial 
RCRA-permitted treatment and disposal facilities. Approximately 110,000 m3 (29,000,000 gal) of liquid 
nonhazardous waste would be treated and recycled by the consolidated facility. After volume reduction, 570 m3 

(746 yd 3) of solid nonhazardous waste vwould require disposal at one of the onsite landfills.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Construction and operation of a consolidated Pu storage facility collocated with HEU storage would have an 
impact on existing Hanford waste management activities, increasing the generation of TRU, low-level, mixed, 
hazardous, and nonhazardous wastes. Waste generated "dtring construction would consist of wastewater and 
solid nonhazardous and hazardous wastes. The solid nonhazardous waste wouild be disposed of as part of the 
construction project by the contractor, and the' lazardous waste would be shipped to commercial 
RCRA-permitted treatment and disposal facilities. No soil contaminated with hazardous or radioactive 
constituents is expected to be generated during construction. However, if any was generated it would be 
managed in accordance with site practice and all applicable Federal and State' regulations. Since there is no TRU 
or mixed TRU wastes associated with HEU storage, the impacts from TRU and mixed TRU wastes are identical 
to those identified in the consolidated Pu storage alternative. The sources of waste are similar to those of the Pu 
storage facilities except the source of radioactive contamination from HEU itorage is uranium.  

Following treatment and volume reduction, approximately.630 m_ (824 yd )*of LLW contaminated with Pu and 
20 m3 (26 yd 3) of LLW contaminated'with uranium would require disposal in the 200 Area LLW Burial 
Grounds. Assuming a land usage of 3,400 m3/ha (1,800 yd 3/acre), this would require approximately 0.2 ha/yr 
(0.5 acre/yr) of LLW disposal area. The 0.2 m (55 gal) of liquid mixed LLW and 66 m3 (86 yd) of solidmixed 
LLW would be treated and disposed of in accordance with the Hanford Tri-Party Agreement through the use of 
existing and planned facilities. The 2 m3 (530 gal) of liquid hazardous waste and 2 m3 (3 yd3) of solid hazarddus 
waste would have minimal impact on waste management activities at Hanford. The hazardous wastes would be 
packaged in DOT-approved containers and Ishipped offsite to' commercial RCRA,-permitted treatment ad' 
disposal facilities. The 146,000 m3 (39,000,000 gal) of liquid nonhazardous waste would require construction 
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of sanitary, utility, and process wastewater treatment systems. After volume reduction 880 m3 (1,150 yd3) of 

solid nonhazardous wastes would requre disposal at one of the onsite Ianihdls.  

Subalternative Not Including Strategic Reserve and Weapons Research'and Development Materials.  

The exclusion of strategic reserve and weapons R&D materials would reduce the amount of operational waste* 

volumes shown in Table 4.2.1.10-2 for the Upgrade Witl All or Some RFETS and LANL Pu Subalternative, 

the Consolidation Alternative, and the Collocation Altelnative..The decrease would be'proportional to the 

amount of material excluded. [Text deleted.] 

Phaseout 

The phaseout of Pu storage would have no impact on Hanford waste management activities. The volume of 

waste'would not decrease until the facilities in which Pu is stored were D&D.:

�.1, -

4-82



4.2.2 NEVADA TEST SITE , - , 

A listing of the proposed long-term storage 
alternatives, subalternatives, and related actions, 
including the No Action Alternative, at NTS is 
provided below. The potential impacts of 
implementing these alternatives and related actions at 
NTS are described in the following sections:, land 
resources, site infrastructure, air quality and noise, 
water resources, geology and soils, biological 
resources, cultural and paleontological resources, 
socioeconomics, public and occupational health and 
safety, and waste management. The specific long
term storage alternatives proposed for NTS are the 
Consolidation Alternative and the Collocation 
Alternative.

I

Environmental Consequences

Proposed Storage Activities at Nevada Test Site 

" No Action Alternative (Preferred Alternative): There is no Pu or HEU storage 
mission currently at NTS; does not add Pu or HEU storage at NTS.  

"* Upgrade Alternative: This storage alternative does not apply to NTS.  

" Consolidation Alternative: Two options to accommodate all Pu material within 
the scope of this PEIS: Modify the e~isting network of tunnel drifts and construct 
a new material handling building at the P-Tunnel; or construct a new facility near 
DAF.  

" Collocation Alternative: Two options to accommodate all Pu and HEU material 
within the scope of this PEIS: Modify the existing network of tunnel drifts and 
construct a larger new material handling building at the P-Tunnel; or construct a 
larger new facility near the DAF.  

" Subalternative Not Including Strategic Reserve and Weapons Research and 
Development Materials: Facility and other resource requirements would be 
smaller than the Consolidation Alternative and the Collocation Alternative.  

"* Phaseout: This storage activity does not apply to NTS.
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4.2.2.1 Land Resources 

Preferred Alternative: No Action Alternative 

Neither Pu nor HEU is presently stored at NTS. Under the No Action Alternative, existing and planned missions at NTS would continue. The ongoing (no new action) activities would conform with present and future land-use plans, policies, and controls. No effects to land resources would be anticipated at NTS beyond those of existing 
and future activities that are independent of this action.  

Consolidation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

This option would modify the existing P-Tunnel and construct a new material handling building in Area 12 to accommodate all Pu material within the scope of this PEIS. During construction, 29 ha (72 acres) of land area would be required of which 27 ha (68 acres) would be used during operation. Construction laydown area and the operating facility would be situated entirely on previously disturbed land and would not create any newly.  disturbed area. As a modification of an existing facility, the 1.6-km (1-mi) buffer zone is established.  

Land Use. Utilization of the P-Tunnel in Area 12 would not conform with the master plan of the Nevada Test Site Development Plan, which designates the North area of NTS as an underground nuclear weapons test area (NT DOE 1995d:7). However, the P-Tunnel is a potential site for long-term storage and disposition of weaponsusable fissile materials as part of ttre-NTS defense program materials disposition activities considered under the Expanded Use Alternative (part of the Preferred Alternative) of the Final Environmental Impact Statement for the Nevada Test Site and Off-Site Locations in the State of Nevada (NTS EIS) (NT DOE 1996c:3-8,3-9; NT DOE 1996e:A-18). Should the Consolidation Alternative P-Tunnel option be selected, the Expanded Use Alternative of the NTS EIS could be used to revise the current Nevada Test Site Development Plan. With these changes, any required construction would be consistent with the land use plan. As discussed in Section '4.2.2.8, sufficient available labor exists within the region to fill the jobs created during construction and operations.  There would be no increased demand for housing. Therefore, no indirect impacts on offsite land use would be 
anticipated. - , 

Use of the P-Tunnel would not affect special status lands as shown in Figure 3.3.1-1. The buffer zone and security area associated with the long-term storage alternative would preclude development within the immediate area. However, the NTS EIS Expanded Use Alternative indicates that adequate land area is available at NTS for facility siting (NT DOE 1996c:3-14, 3-15). The proposal would not affect offsite grazing allotments.  
No prime farmlands exist onsite. The alternative would not be in conflict with land-use plans, policies, or controls of adjacent jurisdictions since none of these counties or municipalities currently undertake land-use planning. Storage of Pu in the P-Tunnel could impact weapons effects testing ability. It is likely that the P-Tunnel be closed during testing, although it could be kept manned if appropriate safety considerations were met (NT DOE 1995e:1). However, the potential for impacts could be eliminated by test or tunnel design 
(NT DOE 1996f:1). . .  

Visual Resources. [Text deleted.] Construction and operation of the facility would be compatible with the existing industrialized landscape character of Area 12 and the current VRM Class 5 designation. Although U.S.  Route 95 is a heavily traveled public roadway, travelers are unable to view Area 12 facilities because of 
mountainous terrain and distance. . .  

Construct New Plutonium Storage Facility . . , , , 

All Pu within the scope 6f this PEIS would be stored at a new storage facility to be constructed at NTS Area 6 near the DAR. The consolidated Pu storage plant at NTS would disturb 58.5 ha (144 acres) of land area during



Environmental Consequences

construction of which 56 ha (138 acres) would be used during operation. A buffer zone would be provided 

between the facility and the NTS site boundary. Pu storage in existing storage facilities at other DOE sites would 

be phased out.  

Land Use. Construction and operation of the Pu facility would convert undeveloped land in Area 6. The 

proposed action would not conform with the current Nevada Test Site Development Plan, which designates the 

southeast area of NTS as a nohnuclear test area (NT DOE 1995d:7). Hd5wever, Area 6 is a potential site for long

term storage and disposition of weapons-usable fissile materials as part of the NTS defense program materials 

disposition activities considered under the Expanded Use Alternative (part of the Preferred Alternative) of the 

NTS EIS (NT DOE 1996c:3-8,3-9; NT DOE 1996e:A-18). As discussed in Section 4.2.2.8, no in-migration of 

workers would be required during construction and operations. No increase in housing demand would be 

anticipated, with offsite land use not subject to indirect land-use impacts.  

Construction and operation would not affect other land uses at NTS or special status lands. The buffer zone and 

security area associated with' the long-term storage alternative would preclude development within the 

immediate area. However, the Expanded Use Alternative of the NTS EIS indicates that adequate land area is 

available at NTS for facility siting (NT DOE 1996c:3-14,3-15). The alternative would not affect offsitý grazing 

allotments. No prime farmlands exist on-site. The alternative would not be in conflict with land-use plans, 

policies, or controls of adjacent jurisdictions since none of these counties or municipalities currently undertake 

land-use planning.  

Visual Resources. [Text deleted.] Construction and operation of the facility would be compatible with the 

industrial landscape character of the adjacent DAF and the current VRM Class 5 designation of Area 6. Views 

of the alternative would be blocked from sensitive viewpoints accessible to the public by mountainous terrain.  

Collocation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Under this action, the existing P-Tunnel located in Area 12 is proposed to be utilized, and a new material 

handling building would be constructed at the P-Tunnel. Land disturbance would be 29 ha (72 acres) during 

construction of which 27 ha (68 acres) would be used during operations. Construction laydown area and the 

operating facility would be situatedientirely on previously disturbed land and would not create any newly 

disturbed area. Effects to land resources during construction and operation would be similar to those of the new 

and modified P-Tunnel for the Consolidation Alternative. As discussed in Section 4.2.2.8, in-migration wobld 

occur only during the operation phase. Projected vacancies within the housing stock would be sufficient to 

accommodate the slight increase in demand. Therefore, no indirect effects to offsite land use would be 

anticipated.  

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

The new storage facility would be located on undisturbed land in Area 6 near the DAF and would disturb a land 

area of 89.5 ha (221 acres) during construction of which 87 ha (215 acres) would be used during operations. A 

buffer zone would be proided between operations and the NTS site boundary. Direct and indirect land 

resources effects would be similar to the Consolidation Alternative, new storage facility.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Under this subalternative, land effects during construction and operation would be almost the same in extent and 

magnitude to the Consolidation Alternative and Collocation Alternative because the facility would be almost the
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same. However, because the smaller quantity of material would require lminller facilities, it is likely that less 

land area would be disturbed during construction and used during operations. [Text deleted.]

[Text deleted.] '
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Environmental Consequences 

4.2.2.2 Site Infrastructure 

Nevada Test Site had an extensive infrastructure to handle the underground test program. With the cessation of 
nuclear testing, many of the operations around the site have been terminated. However, the facilities remain in 
place and are considered to be available.  

Preferred Alternative: No Action Alternative 

The infrastructure currently in place at NTS is capable of handling all anticipated missions and functions 
associated with the No Action Alternative.  

Consolidation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Construction to modify the P-Tunnel and construct a new material handling building to accommodate long-term 
storage of Pu at NTS would not impact the site infrastructure. Data for construction are presented in Appendix 
C. Operations impacts to NTS infrastructure under this option are in the areas of electrical energy and fuel 
requirements for the site. As shown in Table 4.2.2.2-1, additional electrical energy would be required to operate 
the facility. A small amount of oil would be required to operate the modified P-Tunnel for storage of Pu. Since 
oil availability is governed by usage and not by storage capacity onsite, the additional oil could be procured 
through normal contractual means. The preconceptual facility design uses natural gas as a fuel source. The final 
facility design for NTS would be converted to an energy source already available at NTS. With this conversion 
from natural gas to oil, site infrastructure requirements are within site capacities.  

Construct New Plutonium Storage Facility 

Constructing a new storage facility to accommodate long-term storage of Pu at NTS would not affect the site 
infrastructure. Data for construction are presented in Appendix C. Operations impacts to NTS infrastructure 
under this option are in the area of fuel requirements. As shown in Table 4.2.2.2-1, a small amount of oil would 
be required to operate the new facility for storage of Pu. Since oil availability is governed by usage and not by 
storage capacity on site, the additional oil could be procured through normal contractual means. Adequate 
electrical energy is available from the regional power grid. The preconceptual facility design uses natural gas as 
a fuel source. The final facility design for NTS would be converted to an energy source already available at NTS.  
With this conversion from natural gas to oil, site infrastructure requirements are within site capacities.  

Collocation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Construction to modify the P-Tunnel and construct a new material handling building to accommodate long-term 
storage of Pu and HEU at NTS would not affect site infrastructure. Data for construction are presented in 
Appendix C. Operations impacts to NTS infrastructure under this option are in the areas of electrical energy and 
fuel requirements for the site. As shown in Table 4.2.2.2-1, additional electrical energy would be required to 
operate the facility. A small amount of oil would be required to operate the modified P-Tunnel for storage of Pu 
and HEU. Since oil availability is governed by usage and not by storage capacity on site, the additional oil could 
be procured through normal contractual means. Adequate electrical energy is available from the regional power 
grid. The preconceptual facility design uses natural gas as a fuel source. The final facility design for NTS would 
be converted to an energy source already available at NTS. With this conversion from natural gas to another 
energy source, site infrastructure requirements are within site capacities.  
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Table 4.2.2.2-1. Site Infrastructure Changes Required for Operation at Nevada Test Site"(Annual)-No Action (2005) and Storage Alternatives
00 

I 

I 

I

b Fuel oil requirements in excess to site availability could be procured through normal contractual means.  
c Facility would be adapted to use fuel oil instead of natural gas.  
Note: Modified from NTS 1993a:4.

w--wý

Transportation Electrical -- Fuel 
Roads Railroads Energy Peak Load Oil Natural Gas Coal 

Alternative (km) (km) (MWh/yr) (MWe) (I/yr) (m 3/yi") - (t/yr) 
No Action 

Site availability I 100a 0 176,844 45 5,716,000 0 0 
'Projected usage 645 0 124,940 25 5,716,000 0 - 0 
Consolidation 
Modify Existing Tunnel Drifts and Construct 

New Material Handling Building 
Projected usage with consolidated facility 650 0 196,940 35 5,754,000 3,200,000 0 
Amount required in excess to site 0 0 20,096 0 38,000 3,200,000 0 

availability 
New Pu Storage Facility 

Projected usage with consolidated facility 650 0 173,940 33 5,754,000 2,800,000 '0 
Amount required in excess to site 0 0 0 0- 38,000 2,800,000 0 

availability 
Collocation 
Modify Existing Tunnel Drifts and Construct 

New Material Handling Building 
Projected usage with consolidated and 650 0 213,940 38 5,754,000 3,600,000 0 

collocated upgrade facilities 
Amount required in excess to site 0 0 37,096 0 3 8,000b 3 ,600,00 0 c 0 

availability 

New Pu and HEU Storage Facilities 
Projected usage with and new collocated 650 0 189,940 36-, 5,754,000 3,200,000- 0 

facilities 
Amount required in excess to site 0 0 13,096 0 38,000' 3 ,2 0 0 ,0 0 0 c 0 

availability 
a Includes paved and unpaved roads.
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Environmental Consequences

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Constructing a new storage facility to accommodate long-term storage of Pu and HEU at NTS would not affect 
the site infrastructure. Data for construction are presented in Appendix C. Operations impacts to NTS 
infrastructure under this option are in the areas of electrical energy and fuel requirements. As shown in Table 
4.2.2.2-1, additional electrical energy would be required to operate the facility. A small amount of oil would be 
required to operate the new facility for storage of Pu and HEU. Since oil availability is governed by usage and 
not by storage capacity on site, the additional oil could be procured through normal contractual means. Adequate 
electrical energy is available from the regional power grid. The preconceltual facility design uses natural gas 
as a fuel source. The final facility design for NTS would be converted to an energy source already available at 
NTS. With this conversion from natural gas to oil, site infrastructure requirements are within site capacities.  

Subalternative Not Includifig Strategic Reserve and Weapons Research and Development Materials 

With a change to the preconceptual facility designs that would allow use of a fuel source already in place at 
NTS, the existing site infrastructure would be fully capable of supporting construction/modification and 
operation of facilities for the Consolidation of Pu and Collocation of Pu and HEU Alternatives. With this 
change, constructing and operating such alternatives, without including provisions for storage of strategic 
reserve and weapons R&D materials could be accommodated as well. Expected reductions in annual electrical 
energy requirements from that of the various storage alternatives for all the nonsurplus materials are the only 
site infrastructure changes expected if this subalternative is chosen because electric usage is dependent on the 
amount of material. [Text deleted.]
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4.2.2.3 Air Quality and Noise 

Construction and operation activities associated with the No Action Alternative and the proposed storage alternatives 
would generate criteria and toxic/hazardous pollutants. To evaluate the air quality impacts at NTS, criteria and toxic/ 
hazardous concentrations from the No Action Alternaiive and the proposed storage alternatives are compared with 
Federal and State standards and guidelines. Impacts from radiological airborne emissiafis are described in Section 
4.2.2.9.  

In general, all of the proposed storage facilities would emit the same types of air pollutants during construction.  
It is expected emissions would not exceed Federal, State, or local air quality regulations. PM1 0 concentrations 
will be increased especially during peak construction periods.  

The principal sources of emissions during construction include the following: 

• Fugitive dust from land clearing, site preparation, excavation, and wind erosion of exposed ground 
surfaces 

• Exhaust and road dust generated by construction equipment, vehicles delivering construction 
materials, and vehicles carrying construction workers 

During operation, impacts from each of the individual storage facilities with respect to the concentrations of 
criteria and toxic/hazardous air pollutants are predicted to be in compliance with Federal, State, and local air 
quality regulations or guidelines. Tabe- 4.2.2.3-1 presents the estimated pollutant concentrations for each of the 
storage alternatives, indicating little difference between alternatives with respect to impacts 'to air quality.  

Emission rates attributed to operation of the proposed storage facilities are presented in Tables F.1.3-2 and 
F.1.3-3. [Text deleted.] Air pollutant emission sources associated with operations include the following: 

" Operation of boilers for space heating 

" Operation of diesel generators and periodic testing of emergency diesel generators 

"• Exhaust and road dust generated by vehicles delivering supplies and bringing employees to work 

"° Toxic/hazardous pollutant emissions from facility processes 

Noise impacts during either construction or operation are expected to be low. Air quality and noise impacts for 
each storage alternative are described separately. Supporting data for the air quality and noise analyses are' 
presented in Appendix F.  

AIR QUALITY 

An analysis was conducted of the potential air quality impacts of emissions from each of the storage alternatives 
as described in Section 4.1.3.  

Section 176 (c) of the 1990 CAAAmendments requires that all Federal actions conform with the applicable SIP.  
EPA has implemented rules that establish the criteria and procedures governing the determination of conformity 
for all Federal actions in nonattainment and maintenance areas'.These are discussed in-Section 4.1.3. The 
attainment status of the area in which NTS is located is discussed in Section 3.3.3. Since the area is considered 
to be an attainment area for the criteria pollutants, the proposed actions at this site do not require that a 
conformity analysis be performed.
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Table 4.2.2.3-1. Estimated Operational Concentrations of Pollutants at Nevada Test Site and 

Comparison With Most Stringent Regulations or Guidelines-No Action (2005) 
and Storae eAlternatives

Consolidation Collocation 

Most Stringent 
Averaging Regulations or New Storage New Storage 

Time Guidelinesa No Action Facility Modify P-Tunnel Facilities Modify P- Tnnel 

Pollutant (pg/m 3) (pwg/m 3 ) (tg/rm 3 ) (4g/m 3) (pg/rm3 ) (pg/r 3 )

Criteria Pollutants 

Carbon monoxide 8-hour 10 ,000b0P 2,290 2,290.29 2,290.54 2,290.33 2,290.60 

1-hour 4 0 ,000 b, 2,748 2,750.02 2,751.77 2,750.30 2,752.22 

Lead Calendar 1.5 b C C C C C 

Quarter 

Nitrogen dioxide Annual 100b C <0.01d 0.0 1d 0.01d 

Ozone 1-hour 235b e e e e C 

Particulate matter less than or Annual 50b 9.4 9.4 9.4 9.4 9.4 

equal to 10 microns in 
diameter 24-hour 150b 106 106 106 106 106 

Sulfur dioxide Annual 8 0 b 8.4 8.4 8.4 8.4 8.4 

24-hour 365b 94.6 94.6 94.6 94.6 94.6 

3-hour 1,3 0 0b 725 725 725 725 725 

Mandated by Nevada 

Hydrogen sulfide 1-hour 112f C C C c C



Table 4.2.2.3-1. Estimated Operational Concentrations of Pollutants at Nevada Test Site and 
IComparison With Most Stringent Regulations or Guidelines--No Action (2005) 

and Storage Alternatives-Continued -

Consolidation, Collocation 
Most Stringent 

Averaging, Regulations or New Storage New Storage 
Time Guidelinesa No Action Facility Modify P-Tunnel Facilities Modify P-Tunnel 

Pollutant (Wng/m3) (Wgrm 3 ) (Wg/m 3) (pg/m3) (Wg/i 3) (pg/rm3) 
Hazardous and Other Toxic % 

Compounds 
Chlorine 8-hour 35.7' d <0 .0 1d <0 .0 1d <0 .0 1d <0 .0 1d 
Hydrogen chloride 8-hour g d <0 "0 1d i <0 "0 1d <0 .0 1d <0-01d' 
Hydrazine 8-hour 3.1f d <0 .0 1d <0 .01 d <0 .0 1d <0 .0 1d 

Nitric acid 8-hour 123.8 f d <0.01d, < 0 .0 1d 0.01d <0..01 d 
Phosphoric acid 8-hour 23.8' , d <0.01d <0 .0 1d <0.01d 
Sulfuric acid 8-hour 23.8' d <0 .0 1d <0.01d <0 .0 1 d <0.01d 

a The more'stringent of the Federal and State standard is presented if both exist for the averaging time.  
b Federal and State standard.  
c No sources of this pollutant have been identified.  
d The concentration representithealtemative contribution only.  
C Ozone, as a criteria pollutant is not directly emitted or monitored by the candidate site. See Section 4.1.3 for a discussion of ozone-related issues.  
f State standard or guideline.  
g Not Applicable.  
Note: Concentrations are based on site'contribution, including concentrations from ongoing activities (No Action), and do not include the contribution from non-facility sources (for 

example, traffic). 
Source: 40 CFR 50; DOE 1996e; DOE 1996f; NT DOE 1996a; NV DCNR 1992a; NV DCNR 1995a.
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Environmental Consequences 

Preferred Alternative: No Action Alternative 

This alternative utilizes estimated air emissions data from operations at NTS assuming continuation of site 
missions as described in Section 3.3. The emission rates for the criteria and toxic/hazardous pollutants for No 

Action are presented in Table F.1.2.3-1. Table 4.2.2.3-1 presents the No Action concentrations for the total site.  
Concentrations of all criteria and toxic/hazardous air pollutants at the site boundary are expected to remain 
within applicable Federal, State, and local ambient air quality standitds.  

Consolidation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

In addition to the sources of emissions during construction associated with the No Action Alternative, fugitive 
dust resulting from the operation of a concrete batch plant may be an additional emission source associated with 
a new facility.  

Increases in PM10 concentrations may occur during the peak construction period for a new facility and during 
dry and windy conditions. Appropriate control measures would be followed to minimize pollutant 
concentrations during construction. Concentrations of all pollutants at the 'site boundary would remain within 
applicable Federal and State ambient air quality standards during construction.  

During operation of the modified P-Tunnel, impacts with respect to the concentrations of criteria and toxic/ 
hazardous air pollutants are predicted to be in compliance with Federal, State, and local air quality regulations 
or guidelines. Estimated pollutant concentrations attributable to increased operations associated with this 
storage alternative, plus the No Action concentrations, are presented in Table 4.2.2.3-1.  

Construct New Plutonium Storage Facility 

The new storage facility option would have air quality impacts similar to those of the modified P-Tunnel, with 
the following exceptions. During operation, emissions would be slightly lower, as shown in Appendix F.  
Impacts for the new storage facility option with respect to the concentrations of criteria pollutants are predicted 
to be in compliance with Federal, State, and local air quality regulations or guidelines. Estimated pollutant 
concentrations attributable to increased operations associated with this option for the storage alternative, plus 
the No Action concentrations, are presented in Table 4.2.2.3-1.  

Collocation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

The P-Tunnel option would have slightly higher emissions than for the consolidation of Pu modified P-Tunnel, 
as shown in Appendix F Impacts for this alternative are also expected to be in compliance with Federal, State, 
and local air quality regulations and guidelines. Estimated pollutant concentrations attributable to increased 
operations associated with this option for the storage alternative, plus the No Action concentrations, are 
presented in Table 4.2.2.3-1.  

Construct New Plutonium and Highly Enriched Urdnium Storage Facilities 

The new storage facility option would be located in the same area as the consolidation of Pu new storage facility 
and would have similar air quality impacts with the following exceptions.
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During operation, emissions would be slightly higher than for consolidation of Pu new storage facility option, 
as shown in Appendix F. Impacts forrthe new storage facilities option with respect to the concentrations of 
criteria and toxic/hazardous air pollutants are predicted to'be in compliance with Federal, State, and local air 
quality regulations or guidelines-. Estimated pollutant concentrations attributable to increased operations 
associated with this option for the storage alternative, plus the'No Action concentrations, are presented in 
Table 4.2.2.3-1.  

Subalternative Not Iiicluding'Stiategic Reserve and Weapons Research* and Development Materials 

Air quality impacts for construction and operations 'for this subaltemative 'are expected to be similar to those 
previously described for the Consolidation Alternative and the Collocation Alternative. [Text deleted.] 

NOISE ' ' 

The location of the storage facilities relative to the site boundary and sensitive receptors was examined to 
evaluate the potential for onsite and offsite noise impacts. Noise sources duii ig construction may include heavy 
construction equipment and increased traffic. Increased traffic would occur onsite and along offsite local and 
regional transportation routes used to bring construction material aid workers to the site.  

Preferred Alternative: No Action Alternative ' , 

Nontraffic noise sources associated with continued interim storage and other ongoing missions'would be'the 
same as described in Chapter 3. The continuation of operations at NTS would result in n6appreciable change' 
in traffic noise and onsite operational noise sources from current levels. Nontraffic noise sources are located at 
sufficient distance from offsite ar'eas that the contribu'tion'to offsite noise le-vels Wvould cohtiniue to be 'sriiall. Due' 
to the size of the site, noise emissions from construction 'equipment and operations activities 'would not be 
expected to cause annoyance to the public. Some- noise sIources may be located close'enough to onsite noise 
sensitive areas to result in impacts, such as disturbance of 'wildlife. ." 

Consolidation and Collocation Alternatives 

Nontraffic, operational noise sources associated with the storage alternatives include existing or additional 
equipment and machines (cooling systems, vents, motors, and material handling equipmenit). These noise 
sources would be located at sufficient distance from offsite areas that the contribution to offsite noise levels 
would be small. Due to the size of the site, noise emjissions froii construction equipment and operations 
activities Woiuld 'hot be expected to cause annoyance to the public6iSome noise souirces may result in impacts,"' 
such as disturbaice of 'Wildlife. . ' may resultp 

Subalternative Not Including Stratiegic Reserve and Weapons Research find Development Materials 

J Noise impacts for construction and operations for this option are expected to be almost the same as those 
previously described for the Consolidation Alternative and the Collocation Alternative because noise'impacts 
are based on the use of the facility and not the size. [Text deleted.]
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"4.2.2.4 Water Resources 

Construction and operation of the potential long-term storage facilities at NTS could affect water resources. All 

water required for construction and operation would be supplied from groundwater. The proposed facilities do 

not lie within areas historically prone to flooding. During construction, treated sanitary wastewater would be 

discharged to containment and sewage ponds, which would be built in accordance with applicable regulations 

to avoid impacts on groundwater. While the potential impacts to surface waters during the construction phase 

would be erosion and sedimentation, the relatively dry climate, along with the implementation of best 

management practices for stormwater runoff and erosion control, should preclude these potential impacts. No 

excess wastewater would be discharged to surfacewaters during the operation of the facilities, so no impacts to 

surface water quality are expected. Stormwater runoff would be collected and treated, if necessary, before 

discharge to natural drainage channels. [Text deleted.] Table 4.2.2.4-1 presents No Action water resources uses 

and discharges and the potential changes to water resources at NTS resulting from the long-term storage 

alternatives.  

Preferred Alternative: No Action Alternative 

Surface Water. A description of the activities that would continue at NTS is providedin Section 3.3.4. Under 

this alternative, no impacts to surface water resources are anticipated because there are no surface water 

withdrawals, offsite surface drainage system, or publicly owned treatment works. Treated wastewater 

discharged to evaporation/infiltration ponds is expected to continue at a rate of 82 million I/yr 

(21.7 million gal/yr). Contamination that has occurred from past practices and is limited to onsite areas would 

continue to be characterized and remediated.  

Groundwater. Under this alternative, no additional impacts to groundwater availability or quality are 

anticipated. Baseline conditions and operations, described in Section 3.3 would continue at NTS. Current 

groundwater usage of 2,400million I/yr (634 million gallyr) is not anticipated to increase by the year 2005.  

Groundwater would continue to be withdrawn from local groundwater sources. No additional impacts to 

groundwater quality are anticipated since there are no direct discharges to groundwater.  

Consolidation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

SurfaceWater. No surface water would be withdrawn during construction or operation of the proposed 

facilities. Consequently, impacts to surface water availability and quality are not expected. Approximately 

7.8 million l/yr (2.1 million gal/yr) of nonhazardous wastewater would be generated during construction and 

subsequently treated, and discharged to evaporation/infiltration ponds that would be designed to minimize 

seepage. No impacts to surface water from these discharges are expected, because wastewaters are not 
discharged to natural flowing surface water bodies.  

[Text deleted.] 

During operation, utility, process, and sanitary wastewater from the proposed facilities would be treated and 

recycled. Treated effluent would be monitored to comply with discharge permit limits. The extent to which 

treated effluent or stormwater would be recycled for reuse within the plant would be determined during site

specific studies.  

[Text deleted.] 

There have been no studies conducted to assess the 500-year floodplain at NTS. However, information on the 

location of the 500-year floodplain could be developed as part of the siting process. Studies of the 100-year
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t Table 4.2.2.4-1. No Action and Potential Changes to Water Resources at Nevada Test Site
No Action (2005) and Storage Alternatives U 

Consolidation -. Collocation z 
Modify New Storage Modify - New Storage: Affected Resource Indicator No Action P-Tunnel Facility P-Tunnel Facilities 

Water Source Ground Ground Ground Ground Ground Construction Q 
Water Availability and Use 

Total water requirement (million l/yr) NAa 35 85 35 - 104.7 Percent increase in projected water useb NAa 1.5 3.5 1.5, 4.4 
-Water Quality 

Wastewater discharge (million l/yr) NAa 7.8 7.8 8.7 11.8 
Percent change in wastewater discharge' NAa 9.5 9.5 10.6 14.4 

O peration _% 
Water Availability and Use 

- - Total water requirement (million l/yr) 2,400 130 110 190 150 Percent increase in projected water used 0 5.4 4.6 7.9 6.3 
Water Quality 

,Total wastewater discharge (million l/yr) 82 0 0 . - 01 0 Percent change in wastewater~dischargee 0, 00 '0 0 0 
Floodplhin , 

Is action in 100-year floodplaifi? ' NA No No No No Is critical actibrnin 500-year floodplain? NU 
NA "Unlikely Unlikely Unlikely o.•Unlikely ,..  

a See operations section of table for No Action water data. d N o e nn w hg p , b Percent increases in water requirements during construction at NTS are calculated by dividing No Action water reluirements (2,400 million 160 with that foi'ech'storageaoption:.  modified P-Tunnel drift (35 million 1/yr), new Pu storage facility (85 million l/yr), modify P-Tunnel drifts (35 million l/yr), and new Pu and HEU storage facility (104.7 million 1/yr)..  C Percent changes in wastewater discharged during construction at NTS are calculated by dividing No Action wastewater discharges (82 million 1/yr) with that for each storage option: Smodified P-Tunnel drift (7.8 million 1/yr), new Pu storage facility (7.8 million 1lyr), modify P-Tunnel drifts (8.7 million 1/yr), and new Pu and HEU storage facility (11.8 million I/yr).  d Picent increases in water requirements during operation at NTS are calculated by dividing No Action water requirements (2,400 million lI/yr) with that for each storage option: modified P-T_. inel drift (130 million l/yr), New Pu storage facility (110 million l/yr) modify P-Tunnel drifts (190 million lIyr), and new Pu and HEU storage facility (150 million ./yr).  . Percent changes in wastewater discharged during operation at NTS are calculated by dividing No Action wastewater discharges (82 million 1/yr) with that for each storage option: modified P-Tunnel drift (0 l/yr), new Pu storage facility (0 1/yr), modify P-Tunnel drifts (0 l/yr), and new Pu and HEU storage facility (0 Yyr). -. Note: NA:-not applicable. - - . ---.  

Source: DOE 1996e; DOE 1996f; NT DOE 1996a; NTS 1993a'4. 
"

U-

I



Environmental Consequences 

floodplain showed it to be confined to the Jackass Flats and Frenchman Lake areas. The proposed site for the 

new Pu storage facilities is'outside these areas. However, since NTS is in a region where most flooding occurs 

Sby locally intense thunderstorms that can create brief (less than 6 hours) flash floods, the facilities would be 

I designed to withstand such flooding.  

Groundwater. All water required for construction and operation would be supplied from groundwater via the 

fexisting supply system. The Lower and Upper Carbonate, the Volcanic, and the Valley-Fill Aquifers are the 

source of water for operations at NTS. Groundwater required for construction (35 million 1/yr [9 million gal/yr]) 

and operation (130 million l/yr [34.3 million gal/yr]) would represent a 1.5- and 5.4-percent maximum increase, 

respectively, over the projected No'Action 2005 groundwater withdrawal, and 0.09- and 0.3-percent, 

respectively, of the minimum estimated annual recharge to the regional aquifer under the entire NTS. This is 

based on several studies conducted in recent years, which estimated recharge to be 38 to 57 billion 1 

(10 to 15 billion gal). These amounts would also be within NTS's allotment and would not be expected to cause 

"depletion of the aquifer. Groundwater required for both construction and operation and the percent increase in 

projected water use is shown in Table 4.2.2.4-1.  

Construction and operation of the potential modified P-Tunnel drifts would not result in direct discharges to 

groundwater. Recycling of all treated wastewater is expected. However, if treated wastewater generated during 

construction was discharged to disposal ponds it could percolate downward into the groundwater of the Valley

Fill Aquifer. This water would be monitored and would not be discharged until contaminant levels are within 

the limits specified. In addition, other factors contributing to a lessening of potential impacts to groundwater are 

the combined effects of a deep water table, low discharge volumes, and high evaporation rates. Similarly, some 

stormwater runoff and other discharges routed to storm drains could percolate into the subsurface These 

discharges would be monitored and no impacts to groundwater quality are expected.  

Construct New Plutonium Storage Facility 

Surface Water. There are no unique construction characteristics associated with water requirements and 

discharges from a new. Pu storage facility. No surface water would be withdrawn for any construction or 

operation activities associated with any of the proposed facilities. Therefore, there would be no impacts to 

surface water availability. During the construction phase, approximately 7.8 million 1/yr (2.1 million gal/yr) of 

nonhazardous wastewater, would be generated. This treated wastewater would be discharged to 

evaporation/infiltration' ponds. No imipacts to surface water from these discharges are expected, because 

wastewaters are not discharged to natural flowing surface waterbodies.  

[Text deleted.] 

During operation, utility, process, and sanitary wastewater from the proposed facilities would be treated and 

recycled to the cooling tower and/or boiler. Cooling system blowdown is directed to the utility wastewater 

treatment facility and is also recycled for use as cooling tower makeup. Treated effluent would be monitored to 

comply with discharge permit limits. Floodplain issues are the same as described for the previous alternative.  

[Text deleted.] 

Groundwater. All water required for construction and operation would be supplied from groundwater via the 

existing supply system. Groundwater required for both construction and operation and the percent increase in 

projected water use are shown in Table 4.2.2.4-1 for operations at NTS.  

Construction and operation water requirements for the proposed facilities (85 million 1/yr [22.5 million gal/yr], 

and 110 miilion 1/yr [30 million gal/yr]) represent approximately 0.2 and 0.3 percent of the minimum estimated 

annual recharge (38 billion 1 [10 billion gal]) to the regional aquifer under the entire NTS. As shown in 

Table 4.2.2.4-1, the quantities of water required for construction and operation of the proposed facilities
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represent approximately 3.5- and 4.6-p'ercent increases over the projected No Action groundwater usage. These 
small increases boost the total projected groundwater withdrawal to less than 7 percent of the estimated annual 
recharge; there should be no impact on groundwater availability.  

-Construction and operation of the proposed consolidated Pu storage facilities would not result in direct 
discharges to groundwater. Recycling of all treated wastewater is expected. However, if treated wastewater 
generated during construction was discharged to disposal ponds it could percolate downward into the 
groundwater of the Valley-Fill Aquifer. This water would be monitored and would not be discharged until 
contaminant levels are within the limits specified. In addition, other factors contributing to a lessening of 
potential impacts to groundwater are the combined effects of a deep water table, low discharge volumes, and 
high evaporation rates. Impacts to groundwater quality are therefore not expected.  

Similarly, some stormwater runoff and other discharges routed to storm drains could percolate into the 
subsurface. 'These discharges would belmonitored under the State of Nevada stormwater regulations and 
therefore no impacts to groundwater quality are expected.  

Collocation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel .  

Surface Water. Under this alternative, modifying the P-Tunnel would increase water discharges by 10.6 percent 
over the projected No Action discharge during construction. During operations, wastewater would be recycled.  
All other wastewater requiremjn-'s of the option would be similar to modifying P-Tunnel under the 
Consolidation Alternative.  

Groundwater. During construction, the Pu and HEU storage upgrade using the P-Tunnel would require 
35 million I/yr (9.2 million gal/yr) of groundwater, or a 1.5-percent increase over projected No Action water use.  
During operations, 190 million 1/yr (50.2 million gal/yr) of water would be required, a 7.9-percent increase over 
the projected No Action water use, representing 0.5 percent of the minimum estimated recharge. All other water 
requirements of the option are identical to those discussed previously for modifying the P-Tunnel.  

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Since the new Pu and HEU collocated storage facilities would be located in the same area as the new Pu storage 
facility, the impacts associated with them are similar to those previously discussed for the Consolidation New 
Storage Facility Alternative, with the following exceptions. Sanitary wastewater quantities generated during 
construction would be greater than for the new storage facility option and are approximately 11.8 million l/yr 
(3.1 million gal/yr). These effluents would be discharged to evaporation/infiltration ponds under a State of 
Nevada permit. No impacts are expected. During operations, wastewater would be recycled. The groundwatei 
requirements for construction of this option are greater than those for the previous option. This option would 
require approximately 104.7 million I/yr (27.7 million gallyr) and 150 million I/yr (39.6 million gal/yr) for 
construction ind operation, respectively. These additional requirements represent 4.4- and-6.3-percent 
increases, respectively, in the projected No Action'groundwater withdrawals. These amounts increase the total 
projected site groundwater withdrawal to less than' 7 percent of the estimated annual recharge; there should be 
no impact on groundwater availability. -, 

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Water resource impacts for construction and operation of this option are expected to be slightly less than those 
described for the Consolidation Alternative and the Collocation Alternative because of the reduction in the 
amount of material. [Text deleted.]
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4.2.2.5 Geology and Soils 

Construction and operation of the alternatives at NTS would have no effect on the geologic resources. A 
moderate seismic risk exists, but would be considered in the design of the proposed alternatives. The existing 
seismic risk does not preclude the safe construction and operation of the proposed alternative facilities. The 
facilities would be designed for earthquake-generated ground accelerations, in accordance with DOE 0 420.1, 
Facility Safety. The Yucca and Carpet Bag faults are considered to'be capable faults and represent a potential 
for ground rupture as a result of an earthquake. However, ground shaking is more likely in the areas of the 
proposed alternatives. Intensities of approximately VII on the MMI scale are possible at NTS. A peak ground 
acceleration of 0.67 g with a Richter magnitude of 6.7, has been estimated for the Cane Spring fault, with a 
recurrence interval of 10,000 to 30,000 years. This could affect the integrity of inadequately designed or 
nonreinforced structures but should not affect newly designed facilities. Human health effects form accidents 
initiated by natural phenomenon (for example, earthquakes) are discussed in Section 4.2.2.9. Volcanic activity 
is improbable during the life of the alternatives and is not anticipated to affect the construction and operation of 
the alternatives. The most likely risk to NTS is possible ash fall from the Long Valley, California area located 
approximately 214 km (150 mi) to the west-northwest. Lava extrusions from sources at NTS could recur but are 
unlikely. Precursors, such as shallow earthquakes, gas venting activity, and an increase in groundwater 
temperatures provide advance warning of most eruptions of this type; no such activity is currently indicated at 
NTS. It is unlikely that landslides, sinkhole development, or other nontectonic events would affect project 
activities. Slopes and underlying foundation materials are generally considered stable. Properties and conditions 
of the soils typical of NTS have no limitation on construction. Soils would be affected by construction and 
operations of a proposed alternative.  

None of the sites has known economically viable geologic resources that would be affected by the construction 
and operations of an alternative. Except for the potential existence of gold, tungsten, and molybdenum at NTS, 
geologic resources consist of surficial sand, gravel, or clay deposits that have low economic value. New 
construction may increase the use of the materials, but because large volumes of these materials are present, 
consequently the impact is anticipated to be negligible.  

Construction of the proposed alternative facilities may involve ground-disturbing activities that could affect the 
soil resource. The amount of land disturbed is specified below for each alternative. Impacts would depend on 
the specific soil units in the disturbed area, the extent of the land disturbing activities, and the amount of soil 
disturbed. Within NTS, the soil erosion potential is directly related to the amount of land disturbed because soil 
and climatic conditions are similar throughout the site. Control measures would be employed during 
construction to minimize soil erosion.  

Preferred Alternative: No Action Alternative 

[Text deleted.] 

Impacts to geologic and soil resources occur during, or as a result of, ground-disturbing construction activities.  
Under the No Action Alternative, DOE would continue current and ongoing activities at NTS. There would be 
no ground-disturbing activities beyond those associated with existing and future site improvements. Because 
new construction and the associated ground disturbance for potential soil erosion would not occur, the No 
Action Alternative would have no effect on the geologic or soil resources at the site.
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Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

No apparent direct or indirect effects on the geologic resource are anticipated, because neither facility construction 

and operational activities nor site infrastructure improvements will restrict access to potential geologic resources.' 
Design of the facilities would ensure that they would not be affected by potentially hazardous geological conditions.  

[Text deleted.] Construction activities will occur completely on previously disturbed land, as described in 
Section 4.2.2.1 and involve land disturbance of approximately 29 ha (72 acres) that will affect the soil profile 
and potentially cause a temporary increase in soil erosion. Soil disturbance would occur primarily from ground
disturbing constriuction activities (foundation preparation) and activities associated with building construction 
laydown areas that can expose the soil profile and lead to a possible increase in soil erosion as a result of wind 
and water action. Soil loss would depend on the frequency and severity of rainstorm wind velocities (increased 
velocities and durations increase potential erosion); the frequency and severity of storms; and the size, location, 
and duration of ground-disturbing activities.  

Net soil disturbance during operations would be considerably less than during construction because areas 
temporarily used for construction laydown would be restored. Although stormwater runoff and wind action 
could occur during operation, it is anticipated to be minimal. [Text deleted.] 

Construct New Plutonium Storage Facility 

Construction and operation effects on geologic resources for the storage facility are the same as those described 
for the modified P-Tunnel. However, additional soil impacts would be expected from the construction of the 
storage facility which will occur completely on previously disturbed land as described in Section 4.2.2. 1.  
Approximately 58.5 ha (144 acres) would be disturbed for construction of the new facility, affecting the soil 
profile and leading to a possible temporary increase in soil erosion as a result of stormwater runoff and wind 
action. Soil losses would depend on frequency of storms, wind velocity, and location of the facility with respect 
to drainage and wind patterns; slope, shape, and area of the tracts of ground disturbed; and the duration of time 
the soil is bare. Soil impacts during operation are expected to be minimal.  

Collocation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Construction and operation effects on geological and soil resources for this alternative are the same as those 
discussed previously for the Consolidation Alternative using the modified P-Tunnel. Construction will occur 
completely on previously disturbed land, as described in Section 4.2.2.1, and involve land disturbance of 
approximately 29 ha (72 acres).  

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

[Text deleted.] Additional soil impacts would be anticipated from the construction of the storage facilities which 
will occur completely on previously undisturbed land, as described in Section 4.2.2.1. Approximately 89.5 ha 
(221 acres) would be disturbed for construction of the Collocation Alternative, affecting the soil profile and 
leading to a possible temporary increase in soil erosion as a result of storm water runoff and wind action. Soil 
losses would depend on frequency of storms, wind velocity, and location of the facility with respect to drainage 
and wind patterns; slope, shape, and area of the tracts of ground disturbed; and the duration of time the soil is 
exposed. Soil impacts during operation are expected to be minimal.
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Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Exclusion of strategic reserve'and weapons R&D materials would give almost the same effects to the geologic 
and soil resources for the Consolidation Alternative and Collocation Alternative. By excluding these materials, 
the size of a facility would be similar, thus not changing the amount of land disturbed by construction activities.  
No effect to the geologic resource is anticipated as a result of this option. [Text deleted.] 

[Text deleted.]
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4.2.2.6 Biological Resources 

Preferred Alternative: NoAction Alternative ' 

The n'issions described in Section 2.2.2 would continue at NTS. This'would result in 'no changes to'curient 
conditions of biol6gical resources' at NTS as described in Sectiohn33.6.' 

Consolidation Alternative 

Consolidated storage facilities would be-located in modified P-Tunnel drifts or in new facilities in the 
Frenchman Flat area.' 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Terrestrial Resources. If consolidated storage facilities were located within the modified P-Ttihnel area,,' 
existing and new facilities would be required at both the modified P-Tunnel site itself and the Area 12 Camp.  
Modification of existing structures would have minimal impact on terrestrial resources. New construction would 
also have minimal impact, because 'construction would take -place within presently developed areas. The 
material handling facility, which is the principal structure to be built, would be located in an area on which 
excavated material from the modified P-Tunnel was deposited. Foundation preparation Would require some 
additional soil, which would be imported from other as-yet-uinspecified'areas of NTS. If this material was 
excavated from a new borrow pit, terrestrial resources at the location could be affected. Construictioni and' 
operation could result in disturbance toI wildlife by noise and human activity, but impacts to wildlife would be 
minimal because animals would have already adjusted to ongoing activities. 

Wetlands. Construction and operation of consolidated storage facilities would not affect wetlands since' there 
are no wetlands in the vicinity of the modified P-Tulnnel.' 

Aquatic Resources. Construction and operation of consolidated storage facilities would not affect aquatic 
resources since there are no permanent surface water bodies in the vicinity of the modified P-Tunnel.  

Threatened and Endangered Species. Construction and operation of consolidated storage facilities would 
have minimal'effect on threatened and endangered species in the modified P-Tunnel area since the habitat is 
already disturbed. The rahge of the federally listed threatened.desei- tortoise 'does not extend io the modified 
P-Tunnel area. Site surveys would be performed as necessary to determine the jiesence'6f special status species.  
Consultation with USFWS and State agencies would be conducted at ihe sit-specific leviels, as appropriate. '

Constru,,t Ne~ Plutnnilur Stnraee Facilitv . .C,
Construct New Plutonium - r Fa._ 

Under this alternative, Pu would be consolidated in a new storge' facility located in the Frenchman' Flat area of 
NTS. Impacts to terrestrial resources, wetlands, aquatic'resouirces, and threatened arid endangered s*ecies are 
discussed below. " 

Terrestrial Resources. Construction of the consolidated Pu storage facility at NTS ivouild reiult in- the 
disturbance of 58.5 ha (144 acres) of terrestrial resources, or less than 0.02 percent of NTS. This includes areas 
on which facilities would be constructed,'as well as areas used for construction 'laydowin. Vegetative cover 
within the proposed'project area, which is primarily reoiso~te bush'l(Figu're' 3.3.6-:1), w'6uld be destroyed during 
land-clearing operations. Creosote bush communities are well represented on NTS.  

Construction of the Pu storage facility would affect animal populations. Less-mobile animals, such as reptiles 
and small mammals, within the project area would not be expected to survive. Construction activities and noise 
would cause larger mammals and birds in the construction and adjacent areas to move to similar habitat nearby.  
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If the area to which they moved was below its carrying capacity, these animals would be expected to survive.  
However, if the area was already supporting the maximum number of individuals, the additional animals would 
compete for limited resources, which could lead to habitat degradation and eventual loss of the excess 
population. Nests and young animals living within the proposed site may not survive. The site would be 
surveyed as necessary for the nests of migrating birds prior to construction. Areas disturbed by construction, but 
not occupied by facility structures, would be of minimal value to wildlife because of the difficulty in establishing 
vegetative cover in a desert environment.  

Activities associated with operation, such as noise and human presence, could affect wildlife living immediately 
adjacent to the facility. These disturbances may cause some species to move from the area. Disturbance to 
wildlife living adjacent to the facility would be minimized by preventing workers from entering undisturbed 
areas. Impacts to vegetation from salt drift would not occur since dry cooling systems would be used.  

Wetlands. Construction and operation of the Pu storage facility would not affect wetlands because there are no 
wetlands near the assumed facility location.  

Aquatic Resources. Construction and operation of the Pu storage facility would not affect aquatic resources 
because there are no permanent surface water bodies near the assumed facility location.  

Threatened and Endangered Species. The desert tortoise is a federally listed threatened species that could be 
affected by construction of: the Pu storage facility at NTS. Constructio. activities such as land-clearing 

operations, trenches, and excavation could pose a threat to any tortoises residing within the disturbed area. An 
increase in vehicular traffic is an additional hazard to the tortoise. Measures from previous projects at NTS 
designed to avoid impacts to the desert tortoise have been implemented as a result of a Biological Opinion issued 
by the USFWS (NT DOI 1992b:8-15). Recommended mitigation measures included providing worker training; 
putting restrictions on vehicle speeds and off-road movement; conducting clearance surveys prior to surface 
disturbance; approving stop work authority if tortoises are found within work areas; removing tortoises from 
roadways and work areas; placing permanent and temporary tortoise-proof fencing around trenches, landfills, 
and treatment ponds; inspecting trenches; and having biologists present when heavy equipment is in use. The 
USFWS would be consulted, and similar UjSFWS recommendations would be implemented should NTS be 

selected as the location for the Pu storage facility.  

[Text deleted.] Any listed plant species located within the construction area could be lost or affected during land

clearing activities. Preactivity surveys would be conducted as appropriate prior to'construction to determine the 
presence of these species in the area to be disiurbed. Consultation with USFWS and State agencies would be 
conducted at the site-specific levels, als appropriate.  

During facility operation, vehicular traffic would pose a hazard to the desert tortoise similar to the hazard caused by, 
current traffic. Extensive measures, including personnel training, are presently being taken to ensure that drivers'on 
NTS avoid the tortoise. [Text deleted.] Groundwater levels in Devils Hole are not expected to change due to operation 
of the Pu storage facility (Section 4.2.2.4), so impacts to the Devils Hole pupfish are not expected. Similarly, other 
rare endemic aquatic species found in the Ash Meadows area would not be affected.  

Collocation Alternative 

Under this alternative, consolidated Pu would be stored with HEU inventories in existing and new facilities in 
the modified P-Tunnel area or in a new collocated Pu storage facility sited at'the same location as the 
consolidated storage facility.
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Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Impacts to biological resources from placing collocated storage facilities in modified P-Tunnel drifts would be 

similar to those described previously for consolidated storage facilities. This is because both facilities are of a 

similar size and both would be placed within developed portions of the P-Tunnel site and Area 12 Camp.  

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Construction and operation of a collocated storage facility at the Frenchman Flat area of NTS would have 

similar, but somewhat greater effects on biological resources as those described for the consolidated storage 

facility. Construction of the collocated storage alternative would disturb 89.5 ha (221 acres) of habitat.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

The exclusion of strategic reserve and weapons R&D materials would have almost the same effects to the 

Consolidation Alternative and the Collocation Alternative. The size of facility would be similar and would not 

result in the reduction of disturbed habitat and/or fewer facility modifications and thus lessen the potential, 

impacts to biological resources would be similar. [Text deleted.]
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4.2.2.7 Cultural and Paleontological Resources 

Preferred Alternative: No'Actidn Alternative 

Under this alternative, DOE would continue the existing and planned missions at NTS. Management of NTS's 
cultural resources follows the Programmatic Agreement between DOE, the Nevada SHPO, and the Advisory 
Council on Historic Preservation. Any" impacts to cultural or paleontological resources from these missions 
would be independent of the proposed action and would be addressed through separate NHPA, American Indian 
Religious Freedom Act, and Native Americaii Graves Protection and Repatriation Act regulatory compliance 
procedures.  

Consolidation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

The existing P-Tunnel is located in Area 12. Modification would result in ground disturbance of 29 ha (72 acres) 
on previously disturbed land. No new,'undisturbed land would be used. The P-Tunnel is on Rainier Mesa, in 
Area 12. In 1990, DOE entered into a Programmatic Agreemeht with the Nevada SHPO and the Advisory 
Council on Historic Preservation that has resulted in an in-depth cultural resources study of 11 percent of Pahute 
and Rainier Mesas. Additional surveys would be completed prior to construction on any currently unexamined 
tracts. This area is rich in cultural resources, including many archaeological sites. Construction of the proposed facility may affect some potentially NRHP-eligible resources. Recorded prehistoric sites in the area include quarries, lithic workshops, campsites, and rock shelters. Historic site types include remains of ranches and 
mines. Operation would not have an additional impact on prehistoric or historic resources. Some paleontological resources may also be affected by land disturbance during construction. Operation would not 
result in additional impacts to those resources.  

The CGTO is an alliance of Native American groups that have ties to the land at NTS. This alliance has in the 
past requested and been denied access to Rainier Mesa. Consequently, no important Native American resources 
have been identified there to date. Oral histories indicate that some resources, such as ancestral campsites, are 
located within Rainier Mesa (NT DOE 1996c:4-169). Additional Native American resources such as archaeological sites, traditionally used plant and animal species, and rock art may be affected by both the construction and operation of the proposed facility. Consultation with interested parties during the American 
Indian Religious Freedom Act, Native American Graves Protection and Repatriation Act, and NHPA 
compliance process may identify some of these resources.  

Construct New Plutonium Storage Facility 

The new Pu storage facility would be situated in the northern portion of Frenchman Flat in Area 6, near the DAF.  The operational land requirement for the proposed facility is 56 ha (138 acres). Some new construction would 
be necessary. Land to be disturbed during construction totals 58.5 ha (144 acres). A 1.6-km (1-mi) reduced
access buffer zone would be created around the facility.  

[Text deleted.] In 1984, a Class III cultural resources survey was conducted across the 660-ha (1,610-acres) DAF site and no NRHP-eligible sites were identified. Although no resources were identified within the DAF 
project area, Frenchman Flat contains 49 sites that have been determined eligible for inclusion on the NRHP.  
Recorded prehistoric sites within Frenchman Flat include base and temporary camps, quarries, and lithic 
reduction areas. Identified historic resources include sites associated with nuclear testing and research.  
Additional unsurveyed lands necessary for the proposed facility may contain similar prehistoric or historic 
resources.

4-105



Storage and Disposition of Weapons-Usable 
Fissile Materials Final PEIS 

Impacts to resources could occur duiing construction of the proposed facilih'. Operation would not result in 

additional impact as it does not involve ground disturbance or increased activity. In addition, construction (but 

not operation) may have some impact on Late Pleistocene paleontological resour6es, should'any exist withinfthe 

acreage to be disturbed.  

The CGTO has conducted surveys over portions of Frenchman Flat. The aiea is kiiown to contain at least'20 

plant species of importance to Native Americans. Additional project-specific consultations would be necessary 
to identify impacts to Native American resources resuitifig'froh the construction and operation 6f the proposed 

facility. Potential impacts include reduced access'to traditional use areas and visual or auditory intrusions to 

sacred space.  

Collocation Alternative 

Modify Existing Tunnel Drifts and Construct New, Material Handing Building at the P-Tunnel 

Potential impacts under this option would be thie'saime as the P-iinnel discussion under the Consolidation 

Alternative.' 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Construction of the proposed Pu and HEU s.to'raige facility woulddisturb 89.5 ha (221 acres) of land; operation 

would require 87 ha (215 acres). A-t:6-kin (1-mi) reduced-access buffer zone would be created around the 

facility. The piroposed location is contained within Area 6 near the DAF. Impacts to 'cultural 'and paleontological 

resources would be similar to those discussed under the new-storage facility option of the Consolidation 

Alternative.  
Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Under this subalternative, facility and other resource requirements will be alniost'the same as the Consolidation 

and Collocation Alternative.: Therefore, impacts to cultural and paleontological resources would'equal those' 

previously discussed. [Text deleted.] , ,

'T-' -
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4.2.2.8 Socioeconomics, 

Preferred Alternative: No Action Alternative 

Under this alternative, the existing storage facility would remain operational. No new employment or in
migration of workers would be required.. .  

Regional Economy Characteristics. Total employment in the REA is projected to grow 3.4 percent annually 
between 1995 and 2000, reaching 686,800 in the latter year. Slower growth is projected after the year 2000, when employment will increase 2 percent annually and reach approximately 1,236,600 in 2040. Unemployment 
in the REA was 6.1 percent in 1994 and is expected to remain at this level into the near future. Per capita income is projected to increase from approximately $21,900 in 1995 to $46,134 in 2040. No Action projections are 
presented in Table L.1-19.  

Population and Housing. Population in the ROI is projected to total 990,700 in 1995 and reach 2,087,000 by 2040. Over the same period, the total number of housing units in the ROI is projected to increase from 403,700 
to 850,500. No Action projections for population and housing are presented in Tables L.1-20 and L.1-21, respectively.  

Community Services. Education, public safety, and health care characteristics are used to assess the level of community services in the NTS ROI. School enrollments are projected to increase from approximately 165,630 students in 1995 to 348,920 ýstudents by 2040. In 1994, the student-to-teacheri- aiio was 19.6:1. To maintain this level of service, the number of teachers in the ROI would need to increase from 8,466 in 1995 to 17,833 in 2040.  
No Action projections are presented in Tables L.1-22 and L. 1-23.  

The projected number of sworn police officers and firefighters serving ROI communities during the period 1995 to 2040 is shown in Tables L.1-24 and L.1-25, respectively. Under No Action, the number of sworn police 
officers is projected to increase fromn 1,946 in 1995 to 4,101 in 2040 to maintain the current service level of 2.0 
officers per 1,000 persons. The number of firefighters in the ROI is estimated to increase from 1,553 in 1995 to 
3,271 in 2040 to maintain the current service level of 1.6 firefighters per 1,000 persons.  

Hospital occupancy rates are based on current capacity. Projections of hospital occupancy rates and the number of practicing physicians serving the ROI population between 1995 and 2040 are presented in Tables L. 1-26 and 
L.1-27, respectively. Without expansion of existing capacity, hospital occupancy rates for the ROI would 
increase from 62 percent in 1995 to over 100 percent in 2040. If the 1994 physician-to-population ratio of 1.3 physicians per 1,000 persons is to be maintained, the total number of physicians would need to increase from 
1,276 in 1995 to 2,704 in 2040.  

Local Transportation. The worker population at NTS would not increase and could decrease. Any increases in 
traffic would be due to the projected growth in the area unrelated to DOE activities. [Text deleted.] 

Consolidation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Modification of the existing P-Tunnel at NTS to consolidate the storage of Pu would require 1,103 workers during the peak construction year and would generate over 2,100 jobs (direct and indirect) in the region.  
Operation of the facility would generate over 1,400 jobs (direct and indirect) in the region. Projections indicate that there would be sufficient labor available within the region to fill all direct and indirect jobs during both 
construction and operations.
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Regional Economy Characteristics. A total of 2,139 (1,103 direct and 1,036 indirect) jobs would be created.  

in the region during the construction of the facility. Employment in the region would increase by less than 1 

percent, and the unemployment rate'would fall from the No Action projection of 6.1 percent to 5.8 percent. Per 

capita income would increase by less than 1 percent (Socio 1996a).  

Operation of the facility would generate a total of 1,406 jobs (527 direct and 879 indirect) in the region, 

increasing regional employment by less than 1 percent. Operation workers would begin phasing in as 

construction nears completion. Unemployment would rise from 5.8 percent during peak construction to 5.9 

percent during operation but remain below'theNo Action level of 6.1 percent (Socio 1996a). "' 

Population, Housing, and Community Services. All hewly created jobs would be filled by the resident labor 

force. Therefore, there would be no change to the region's p-opulation from the No-Action projections.' 

Accordingly, there would be minimal impacts to the demand for housing or community services in the region 

as a result of the c6nstruction'and operation of this facility (Socio 1996a). ' 

Local Transportation. During the peak construction year, workers would generate 2,118 vehicle trips per day.  

During operations, workers would generate 1,012 vehicle trips per day. These increases would not affect the 

level of seivice on the local road segments'analyzed (Socio 1996a).  

Construct New Plutonium Storage Facility 

Construction of a new facility for the-consolidated storage of Pu at NTS would generate over 2,100 jobs (direct 

and indirect) within the REA. Operation would generate over 1,300 jobs (direct and indirect) in the region.  

Projections indicate that there would be sufficiefit available laboi" in the region to fill all of the direct and indirect 
jobs. [Text deleted.] -

[Text deleted.] .  

Regional Economny Characteristics. During the construction period, the project would add a total of 2,122 

(1,094 direct and 1,028 indirect) jobs to the regional economy that would be filled by the labor available within 

the region. The regional unemployment rate would decrease from 6.1 percent to 5.8 percent, while per capita 

income would increase minimally (much less than 1 percent) '(Socib 1996a). - , " 

The consolidated sItorage facility ,at NTS W'ould'reate 1,313 jobs (492 direct and 821 indirect) during full 

operation, increasing total employment in the REA by much less than 1 percent over the No Action projection.  

Available labor would fill all of the indirect positions. However, some workers would need to in-migrate to fill 

specialized direct employment requirements.' Oppiation w rkies would begin phasing in'as construction nears 

completion. Unemployment would'rise from' 5.8' percent 'dufing 'peak cbhstruction'to 6.0 percent during 

operation but would remain below the' No Action level 6f '6.1 percent. Per capita in6ome would increase 

minimally (much less than 1 percent) (Socio 1996a).  

Population, Housing, and Community Services. All newly created jobs would be filled by the resident labor 

force. Therefore, there would be'iio change to the region's pop'ulation from the No Action-projections.  

Accordingly, there would be minimal impact to the demiiand for housing ° communty services in the region as 

a result of the constru6ti6n and operation of this facility. [Text deleted.] . 4 

[Text deleted.] ' " . .. "
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Local Transportation. Construction workers would generate a projected 2,100 vehicle trips per day during 
peak construction activity. During operations, workers would generate 945 vehicle trips per day. These increases 
would not affect the level of service on the local road segments analyzed (Socio 1996a).  

Collocation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel.  

Modification of the existing P-Tunnel at NTS to consolidate the storage of all Pu and HEU would generate a 
total of over 2,500 jobs (direct and indirect) during the construction phase. Projections indicate that there would 
be sufficient labor available within the region to fill these positions. However, operations of the upgraded 
facility, which would generate over 1,700 total jobs (direct and indirect), would require some workers to relocate 
to the area to fill specialized employment requirements. Available labor within the REA would fill all of the 
indirect jobs created during the operation phase. The impacts on the region's economy, population, housing, 
community services, and local transportation are discussed below.  

Regional Economy Characteristics. Modification of the existing P-Tunnel would require 1,297 workers 
during the peak construction year and would generate an additional 1,218 jobs in other industries within the 
REA. The available labor force within the region would be sufficient to fill all the direct and indirect jobs 
created. Employment in the REA would increase by less than 1 percent over No Action, and the unemployment 
rate would fall from the No Action projection of 6.1 percent to 5.8 percent. Per capita income would increase 
by less than 1 percent (Socio 1996a).  

Operation of the facilitywould require 641 new employees and would generate an additional 1,069 indirect jobs 
within the REA. Available labor within the REA would fill all of the indirect positions, however, some workers 
would have to in-migrate to fill specialized direct employment requirements. Total employment and per capita 
income in the region would both increase by much less than 1 percent over No Action projections. Operation 
workers would begin phasing in as construction nears completion. Unemployment would rise from 5.8 percent 
during peak construction to 5.9 percent during operation but would remain below the No Action level of 
6.1 percent (Socio 1996a).  

Population and Housing. During full operation of the upgraded facility, in-migration is projected to increase 
population in the ROI by 73 over the No Action Alternative, a change 6f much less than 1 percent of total 
population. Projected vacancies in the housing stock would be sufficient to accommodate the slight increase in 
demand (Socio 1996a).  

Community Services. Because there would be no in-migration associated with construction of the upgraded 
facility, and the population change resulting from operations is so small, the demand for community services 
would remain unchanged from No Action projections (Socio 1996a). [Text deleted.] 

[Text deleted.] 

Local Transportation. Construction workers would generate a projected 2,490 vehicle trips per day in the year 
2001 (the peak construction year) under this alternative. Operation workers would generate 1,231 vehicle trips 
per day. These increases would not affect the level of service on the local road segments analyzed (Socio 1996a).  

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Construction of a new facility to store all Pu and HEU would generate almost 2,200 jobs (direct and indirect) in 
the region. Operation of the facility would generate over 1,600 jobs. Projections indicate that workers would in
migrate to the REA to fill some of the direct jobs created during the operation of a new consolidated Pu and 
HEU storage facility at NTS. However, there would be sufficient available labor in the REA to fill both the
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indirect jobs created during operation and all employment g6nerated by ihe •onstruction of the facility. The 
effects on the region's economy, population, housing, community services, and local transportation are 
discussed below. .  

Regional Economy Characteristis. Cohnstruiction of the nie' consolidated Pu and HEU storage facility would 
generate 1,123 direct and 1,055 indirect jobs during peak construction at NTS. Total emiployment in the region 
would increase by less than 1 percent, and the unemployment raie'would decrease from the No Actibn projection 
of 6.1 percent to 5.8 percent. Per capita income would increase by much less than 1 percent (Socio 1996a).  

Operation of the proposed storage facilities would generate a total of 1,659 new jobs (622 direct and 1,037 
indirect) in the REA, With some direct jobs filled by in-migfint worlkers.'All of the indirect positions would be" 
filled by available labor in the REA. Total employment in-the region vould incre'ase by less than I.percent ove r 
the' N6 Action pr0jection. Operation worker's would begin phasing in' as construction nears completion.  
Uriemployme'nt would rise from 5.8 percent during peak c6nstruiction to 5.9 percenit during operation but remain' 
below the No Action level of 6.1 percent. Per capita inc6oie Would increase much less than 1 percent (Socio 
1996a).  

Population and Housing. Although 22 workers would in-migrate to the REA during the operation phase of the 
proposed storage facilities, the resulting change to population would be less than a 1 percent increase over No 
Action. Projected housing vacancies would be sufficient to accommodate demand from the n-migrating 
population (Socio 1996a).  

Community Services. Because there would be no in-migration associated with construction of the facility, and',
the population change from operations is so sm-all, the demand for community services w6uld remain 
unchanged from No Action piojections (Socio 1996a). " 

[Text deleted.] 

Local Transportaition. Construction employees would generate'2,156'vehicle trips per day. Operation 
employees would generate an estimated 1,194 vehicle trips per day. These increases would not affect the level 
of service on the local road segments analyzed (Socio 1996a).  

Subalternatie Not Including Strategic Reserve'and Weapons Research and Developmlent Materials 

If strategic reserve and weapons R&D mateiials are not included in the storage requirements at NTS- there 
would be a small reduction in worker requirements for construction and operation of the facility. Therefoie, the
socioeconomic effects would be less than those options including strategic reserve and weapons R&D for the 
Consolidation Alternative and the Collocation Alternative. [Text deleted.] " -

- . --.-.-
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4.2.2.9 Public and Occupational Health and Safety 

The assessments of potential radiological and chemical impacts associated with the storage alternatives at NTS 
are presented in this section. Summaries of radiological impacts from normal operations are presented in Tables 
4.2.2.9-1 and 4.2.2.9-2 for the public and workers, respectively. Impacts from hazardous chemicals are 
presented in Table 4.2.2.9-3. Summaries of impacts associated with postulated accidents are given in Tables 
4.2.2.9-4 through 4.2.2.9-7. Detailed results are presented in Appendix M.  

Preferred Alternative: No Action Alternative 

This section describes the radiological and hazardous chemical releases and their associated impacts resulting 
from normal operations involved with the sitewide NTS missions. The radiological and chemical source terms 
(releases) under the No Action Alternative are taken to be the same as for the existing baseline condition; the 
resulting impacts would be within applicable regulatory limits. For facility accidents, the risks and 
consequences are described in site safety documentation.  

Normal Operation. The doses and potential health effects on the public and workers during normal operations 
are described below.  

Radiological Impacts. The calculated annual dose to the average and maximally exposed members of the public 
from total site operation; the associated fatal cancer risks to these individuals from 50 years of operation; the 
dose to the population within 80 km (50 mi) from total site operation in the year 2030; and the projected number 
of fatal cancers in this population from 50 years of operation are presented in Table 4.2.2.9-1 under this 
alternative at NTS. The annual dose of 4.2x10"3 mrem to the MEI is within the radiological limits specified in 
NESHAPS (40 CFR 61, Subpart H) and DOE Order 5400.5. From 50 years of operation, the corresponding risk 
of fatal cancer to this individual would be 1.0xl0"7.This activity would be included in a program to ensure that 
doses to the public are ALARA. The annual dose of 3.7x10"3 person-rem to the population would be within the 
limit in proposed 10 CFR 834. The corresponding number of fatal cancers in this population from 50 years of 
operation would be 9.3xi0"5 . To put operational doses into perspective, comparisons with doses from natural 
background radiation are included in the table.  

Under the No Action Alternative, as shown in Table 4.2.2.9-2, the annual average dose to a noninvolved 
(No Action) site worker and the annual dose to the noninvolved (No Action) total site workforce would be 
5.0 mrem and 3.0 person-rem, respectively. The associated risk of fatal cancer to the average worker from 
50 years of total site operations would be 1.0x 10-4 and the projected number of fatal cancers among all workers 
from 50 years of total site operations would be 0.060.  

Hazardous Chemical Impacts. There would be no hazardous chemical impacts shown in Table 4.2.2.9-3 on the 
public or to workers resulting from the normal operation under No Action at NTS because no hazardous or other 
carcinogens are released.  

Facility Accidents. Under the No Action Alternative, facilities would continue to operate in accordance with 
DOE safety orders, which ensure that the risk to the public of prompt fatalities due to accidents or cancer 
fatalities due to operations will be minimized. The safety to workers and the public from accidents at existing 
facilities is also controlled by Technical Safety Requirements specified in detail in SARs or a Basis for Interim 
Operations document prepared and maintained specifically for a facility or process within a facility. Under these 
controls, any change in approved operations or to facilities would cause a halt in operations until it can be 
established that worker and public safety has not been compromised.
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Table 4.2.2.9-1. Potential Radiologicir Impacts to the Public During Normal Operation at Nevada Test Site-No Action and Storage Alternatives 

No Action Consolidation Collocation 

Modify P-Tunnel New Storage Facility 

Receptor Total Site Facilities Total Sitea Facility Total Sitea .  
Annual Dose to the Maximally 

Exposed Individual Member 
of the Publicb.  
Atmospheric release pathway 4.2x10-3  5.6xl0-6 4.2x10-3  !.3x10-6  4.2xi0 3 0 

(mrem) 
Drinking water pathway (mrem) 0 0 0 0 0 C 

Total liquid release pathway 0 0 0 0 0 c 
(mrem) 

Atmospheric hnd liquid release 4.2x10-3  5.6x10"6' 4.2x10"3  l.3x10-6 4.2x10"3 

pathways combined (mrem) 
Percent of natural backgroundd 1.3x10"3  l.8x10"6  1.3x10"3  4.2x10-7  1.3x10"3 -_. C 

50-year fatal cancer risk 1.0xl0"7  l.4x10 10  1.0xl0"7  3.2x10" 1.0xl0"7  C 

Population Dose Within 80 
Kilometers for Year 2 0 3 0 e 
Atmospheric release pathway 3.7xi0"3  1.7x10-6  3.7x10-3  -2.6xl0- 3.7x10-3  C .  

(person-rem) 
Total Liiuid Release Pathway -'0- 0' 0 0 o-0_ ,C' 

(person-rem) 
Atmospheric and liquid release 3.7x10-3  I.7x10-6  .3.7x10-3, 2.6x10-6  3.7xi0-3  C 

pathways combined 
(person-rem) 

Percent of natural backgroundd 4.0x 10-5  1.8xI0"8  4.0x 10-5  2.8x10-8  4.0x10.5  C 

50-year fatal cancers 9.3x10-5  4.3x10-8  9.3x10-5  6.5x10-8  9.3x10-5  C 

Annual Dose to the Average 
Individual Within 80 
Kilometersf 
Atmospheric and liquid release L.3x10 4  5.8x10 8  l. 3 xI04 8.8x10-8  .3xi0 4  c 

pathways combined (mrem) 
50-year fatal cancer risk 3.1x10"9  1.4x10- 12  3.1x10"9  2.2x10"12  3.1x10 9  C 

a Includes impacts from No Action (Baseline) facilities. The location of the MEI may be different under No Action than for the 
other alternatives. Therefore, the impacts may not be directly additive.  

b The applicable radiological limits for an individual member of the public from total site operations are 10 mrem per year from 
the air pathways as required by NESHAPS (40 CFR 61, Subpart H) under the CAA, 4 mrem per year from the drinking water 
pathway as required by the SDWA; and 100 mrem per year from all pathways combined. Refer to DOE Order 5400.5.  

c The impacts for both the new storage facility and the new and modified P-Tunnel Drifts under the Collocation of Pu Storage would 
be virtually the same as for these two options under the Consolidation of Pu Storage. This is because the HEU contributes a 
negligible dose to the public.  

d The annual natural background radiation level at NTS is 313 mrem for the average individual; the population within 80 km in the 
year 2030 receives 9,190 person-rem.  

C For DOE activities, proposed 10 CFR 834 (see 58 FR 16268) would generally limit the potential annual population dose to 
100 person-rem from all pathways combined, and would require an ALARA program.  

[Text deleted.] 
f Obtained by dividing the population dose by the number of people projected to live within 80 km of NTS in 2030 (29,400).  
Source: Section M.2.
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Table 4.2.2.9-2. Potential Radiological Impacts to Workers During Normal Operation at 
Nevada Test Site-Storage Alternatives 

Consolidation Collocation 
Modify New Storage Modify New Storage Receptor, P-Tunnel Facility P-Tunnel Facility 

Involved Workforcea 
Average worker dose (mrem/yr)b 262 258 262 264 
50-year risk of fatal cancer 5.2x10-3  5.2x10-'3  5.2x10-3  5.3x10-3 

Total dose (person-rem/yr) 30 24 40 25 
50-year fatal cancers 0.60 0.48 0.80 0.50 

Noninvolved Workforcec 
Average worker dose (mrem./yr)b 5.0 5.0 5.0 5.0 
50-year risk of fatal cancer 1.Ox 10-4 1.Ox 10-4 l.Ox 10 -4 I.0x 10-4 

Total dose (person-rem/yr) 3.0 3.0 3.0 3.0 
50-year fatal cancers 0.060 0.060 0.060 0.060 

Total Site Workforced 
Dose (person-rem/yr) 33 27 43 28 
50-year fatal cancers 0.66 0.54 0.86 0.56 

a The involved worker is a worker associated with operations of the proposed action. The number of involved badged 
workers for the consolidation and collocation alternatives using the New Storage Facility would be 92 and 95, respectively.  For storage in P-Tunnel, the number of involved badged workers would be 113 for the consolidation alternative and 152 for the collocation alternative. The maximum dose to an involved worker would be kept below 500 mrem per year. An effective ALARA program will ensure that exposure will be reduced to that level which is as low as reasonably achievable.  b The radiological limit for an individual worker is 5000 mrem/year (10 CFR 835). However, DOE has also established an 
administrative control level of 2,000 mrem per year (DOE 1992t); the site must make reasonable attempts to maintain 
worker doses below this level.  c The noninvolved worker is a worker onsite but not associated with operations of the proposed action. The projected 
number of noninvolved badged workers in 2005, and beyond, is 619. The Noninvolved Workforce is equivalent to the No 
Action workforce.  

d The impact to the total site workforce is the summation of the involved worker impact and the noninvolved worker impact.  
[Text deleted.] 
Source: NT DOE 1996a and Section M.2.
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Table 4.2.2.9-3. Potential Hazardous Chemical Impacts to the Public and Workers During Normal Operation at Nevada Test Site-No Action 

and Storage Alternatives 

-. Consolidation Collocation 

No Action Modify P-Tunnel New Facility Modify P-Tunnel New Facilities 

Receptor Total Site", Facilitiesb Total Sitea Facilityb Total Site" Facilityb Total Sitea Facilityb Total Sitea" 

Maximally Exposed 
Individual (Public) 

Hazard Indexc 0 2.5x 10-6  2,5x10-6  2.3x 10-6  2.3x 10-6  2.8x,0,6  2.8x 10-6  4.2x 10-6  4.2x10-6 

Cancer-Riskd. - 0 4.ix10-9  4.1x10-9  4.1x10"9  4.1x10-9  4.1x10-9  4.1x10"9  4.1x10"9  4"-Il0"9 

Worker Onsite'.  
Hazard Index' 0 '5.1x10 4  5.Ix10 4  4.7x10 4  4.7x10-4 5.6xi0"4  5.6x104 7.2x10 4  7.2x10 4 

Cancer riskf 0 6.4xi0-6  6.4x10-6  6.4x10"6  6.4x1O0 6  6.4x10-6  6.4x10 6  6.4x 10--6 6.4x10-6 

a Total=Sum of the No Action plus the contributi6ns of the above activity.  

b Contribution from the above activity onlyf(for example, the amount of increase over the existing, No Action level at the site).  

C Hazard Index for MEI=Sum of Individual Hazard Quotients (Noncancerous health effects) for MEL. 
d Cancer Risk for MEI=(Emissions for 8-hr) x (0.286 (converts concentrations to'doses]) x (Slope Factor [SF]). 

e Haziard Index for workers=Sum of Individual Hazard Quotients (Noncanderous health effects) for workers.  

f Cancer risk for wo'rker-(Emissions ifor 8-'hr) x (0.286 [converts concentraiions to doses]) x (0.237 [Fraction of year exposed]) x (0.571 [Fraction of lifetime working]) x (SF).  

Note: Where there are n6 known carcin'ge'ns among the hazardous chemicals emitted, there are no slope factors, therefore the calculated cancer risk value is 0. 1 

Source: Section M.3, Tables M.3.4-5 through M.3.4-9..-
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Earthquakes offer the greatest threat from natural phenomena. Available seismology studies indicate that active 
faults such as the Mine Mountain Fault, the Carpetbag Fault, the Yucca Flat Fault, and the Cane Spring Fault in 
the NTS vicinity are capable of generating earthquakes of up to 0.85 g (PX DOE 1996b:5-16). NTS has a natural 
background seismicity. The Cane Springs Fault, located 5 to 8 km (3 to 5 mi) south-southeast of the DAF area, 
has been identified as the most significant feature from the standpoint of seismic risk. However, a large portion 
of seismic events occurring near NTS may have been aftershocks from past nuclear explosions. The proposed 
storage area in P-Tunnel is only a few hundred feet away from the site-of some past nuclear explosions. Since 
the P-Tunnel has survived these explosions without noticeable degradation, it is not reasonably foreseeable that 
the proposed storage area would be damaged by an earthquake. However, if the P-Tunnel collapses, the impact 
forces could breach some containers. The collapse would also seal the containers inside the tunnel, resulting in 
no or minimal short-term releases to the environment. Thus, the consequences to the public and workers are 
considered negligible.  

Consolidation Alternative 

This section includes a description of radiological and hazardous chemical releases and their associated impacts 
resulting from either normal operation or accidents involved with the new material handling building and 
modified P-Tunnel drifts and with the new consolidated Pu storage facility at NTS.  

Normal operation under either consolidated storage option would result in impacts that are within applicable 
regulatory limits.  

[Text deleted.] 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Normal Operation. There would be no radiological releases during the construction of a new material handling 
building or from modifying P-Tunnel drifts at NTS. Construction worker exposures to material potentially 
contaminated with radioactivity (for example, from construction activities involved with existing contaminated 
soil) would be limited to assure that doses are maintained ALARA. Toward this end, construction workers would be monitored as appropriate. Limited hazardous chemical releases are anticipated as a result of 
construction activities. However, concentrations would be within the regulated exposure limits. During normal 
operation, there would be both radiological and hazardous chemical releases to the environment as well as direct 
in-plant exposures. The resulting doses and potential health effects to the public and workers at NTS are 
described below.  

Radiological Impacts. The radiological impacts to the public -resulting from the normal operation of the 
modified P-Tunnel and the associated handling building are given in Table 4.2.2.9-1. The dose to the MEI due to annual storage operation in the P-Tunnel drifts and handling building would be 5.6x10-6 mrem. From 50 years 
of operation, the corresponding risk of fatal cancer to this individual would be 1.4x10"10 . The impacts to the 
average individual would be less. As a result of storage operations in the year 2030, the population dose would 
be 1.7x10"6 person-rem. The corresponding number of fatal cancers in this population due to 50 years of 
operation would be 4.3x10"8.  

The dose to the MEI of the public due to annual total site operations is within the radiological limits specified 
in NESHAPS (40 CFR 61, Subpart H) and DOE Order 5400.5, and would be 4.2x10-3 mrem. From 50 years of 
operation, the corresponding risk of fatal cancer to this individual would be 1.0x10-7.The impacts to the average 
individual would be less. This activity would be included ini a program tolensure that doses to the public are ALARA. As a result of total site operation in the year 2030, the population dbses would all be within the limit 
in proposed 10 CFR 834 and would be 3.7x10 3 person-rem. The corresponding number of fatal cancers in this 
population due to 50 years of operation would be 9.3x10"5.
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Doses to onsite workers due to normal operations are given in Table 4.2.2.9-12.included are involved workers 

directly associated with the new handling building and modified P-Tunnel drifts, workers who are not involved 

with the new building and modified P-Tunnel drifts, and the entire workforce at NTS. All doses fall within 

regulatory limits and administrative control levels. The associated risks and numbers of fatal cancers among the 

different workers from 50 years of operation are included in the table. For the purposes of analyses 6nly, this 

PEIS assumes that TRU and TRU mixed waste would be treated onsite to the current planning-basis WIPP WAC, 
and shipped to WIPP for disposal. This PEIS also assumes that LLW and mixed LLW would be treated and 

disposed of in accordance with current site practice. Also, this analysis assumes that hazardous waste would be 

treated and disposed of in accordance with current site pra6tice. .. -

Hazardous Chemical Impacts. Hazardous chemical impacts to the public and to the onsite worker resulting from" 

the normal operations of consolidated storage in the P-Tunnel fadility and the new handling buildinfg at NTS are

presented in Table 4.2.2.9-3. The impacts from all site operations, including the upgraded storage facilities, are 

also included in this table. Total site impacts, which include the No Action impact plus the facility impact, are"

provided. All analyses to support the values presented in this table are provided in Section M.3. 
The HI to the MEI of the public is 2.5x10 6 , and the cancer.risk is 4.lxlT)9 as a result of opera.tion of 

consolidated storage in the P-Tunnel facility and handling building in the year 2030. The total HI and cancer 

risk from hazardous chemicals would remain constant over 50 years of operation, provided exposures remain 

the same. The total site operation, including the consolidated facility, would result in an I-II of 2.5x10"6 and a 

cancer risk of 4.1x10-9 for the MEI in the year 2030. This would be expected to remain constant as a result of 

50 years of operation.  

The HI to the onsite worker at P-Tunnel is 5.lxlO 4, and the cancer risk is 6.4x10 6 as a result of operation of 

consolidated storage in the year 2030. The total HI and cancer risk would remain constant over 50 years of 

operation, provided exposures remain the same. The total 5peration, including the consolidated facility, would 

result in an HI of 5.1x10-4 and a cancer risk of 6.4xl0.6 for the o'nsite worker. This would be expected to remain 

constant as a result of 50 years of operation.  

Facility Accidents. A set of potential accidents for modified P-Tunnel drifts for which there may be releases of 

Pu that may impact onsite workers and the offsite population has been postulated for the P-Tunnel. The accident 

consequences and risks to a worker located 1,000 m (3,280 ft),from the accident release point, the maximum 

offsite individual located at the site boundary, and the populaticin located within 80 km (50 mi) of the accident 

release point are summarized in Table 4.2.2.9-4. For the set of accidents analyzed, the maximum number of 

cancer fatalities in the population within 80 km (50 mi) would be 5.3i10-4 at NTS for the truck bay fire accident 

scenario with a probability of 1.0xl0"7 per year. The corresponding 50-year facility.lifetime risk from the same 

accident scenario for the population, maximum offsite individual, and 'w6rker fat 1,000 m (3,280 ft), would be 

2.7x10-9, 3.6x10 1 0, and 2.1xl10 9, respectively. The maxiirlum:population 50-year facility lifetime risk would 

be 5.1 x 10-5 (that is, one fatality in about 1,000,000 years) at NTS for the PCV Penetration by Corrosion accident 

scenario with a probability of 0.064 per year. The corresponding nmaximum offsite individual and worker 50

year facility lifetime risks would be 6.9x10-6 and 4.0x10", respectively. Section M.5 presents additional facility 

accident data and summary descriptions of the accident scenarios identified in Table 4.2.2.9-4.' 

Involved workers, those that would work in the facilitiei associated with the pr6posed action, may be subject to 

injury and, in some cases, fatality as a result of potential accidents.'The locations of workstations, number of 

workers, personnel protective features, engineered safety features, azid other design details 'affect the extent of 

worker exposures to accidents. Certain accidents such as fires, explosiohs and criticality could cause fatalities 

to workers close to the accident. Prior to construction of a new or modification of an existing facility, DOE 

Orders require detailed safety analyses to assure that facility designs and operating procedures limit the number 

of workers in hazardous areas and minimize risk of injury or fatality in the event of an acciderit.
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Table 4.2.2.9-4. Consolidation Alternative (P-Tunnel) Accident Impacts at Nevada Test Site 

Worker at 1,000 m Maximum Offsite Individual Population to 80 km 

Risk of Risk of Risk of Number of 
Cancer Probability of Cancer Probability of Cancer Cancer Accident 
Fatality Cancer Fatality b Fatality Cancer Fatalityb Fatalities Fatalitiesc Frequency 

Accident Description (per 50 yr)a (per 50 yr)a (per 50 yr)a (per yr) 

PCV puncture by forklift impact 8.8x10-8  2.9x10-6  1.5x10"8  5.0x10-7  1.1xl0O7  3.7x10 6  6.OxlO4 

PCV breach by firearms discharge 5.2x10-9  2.9x10-7  8.8x10l°- 5.0x10-8  6.5x10-9  3.7x10-7  3.5x10 4 

PCV penetration by corrosion 4.0x 10.5  1.3x10. 5  6.9x10 6  2.2x10 6  5. lx 10-5  1.6x 10-5  0.064' 

Truck bay fire 2.1x10-9  
4 .2 xI o-4 3.6x10" 10  7.2x10-5  2.7x1079  5.3x10 4  1.Ox10- 7 

Spontaneous combustion 2.1x10 1 1  5.9x10 7  3.5x10 12  1.0xl0 7  2.6x10-11  7.5x10-7  1.0x10 7 

Explosion outside of vault 2.1x0-"1 1  4.2x10-6  3.6x10"12  7.1x10-7  2.6x10"01  5.3x10-6  1.Ox10-7 

Nuclear criticality 1.5x10"11  3.1x10 6  3.1x10-12  6.1x10"7  3.2x10-1,2  6.4x10-7  1.Ox1O07 

Expected riskd 4.Ox 105  - 6.9x 106  - 5.1 x 105  

8 The risk values are calculated by multiplying the probability of cancer fatality (for the worker at 1,000 m or the MEI) or the number of cancer fatalities (for the population to 80 kin) 

by the accident frequency and the number of years of operation.  
b Increased likelihood of cancer fatality to a hypothetical individual (a single onsite worker at a distance of 1,000 m or the site boundary, whichever is smaller, or to a hypothetical 

individual in the offsite population located at the site boundary) if exposed to the indicated dose. The value assumes the incident has occurred.  
c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km if exposed to the indicated dose. The value assumes the accident has occurred.  
d Expected risk is the sum of the risks for each accident over the 50-year lifetime of the facility.  

Note: All values are mean values.  
Source: Calculated using the source terms in Tables M.5.2.8.1-3 and M.5.2 8.1-4 and the MACCS computer code

a 
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a 

a 
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Involved workers, those that would work in the facilities associated with the prcoposed action, may be subject to 
injury and, in some cases, fatality as a result of potential accidents. The locationi of workstations, number of 
workers, personnel protective features, engineered safety features, and other design details affect the extent of 

worker exposures to accidents. Certain accidents such as fires, explosions and criticality could cause 'fatalities 

to workers close to the accident. Prior to construction of a new or modification of an existing facility, DOE 
Orders require detailed safety analyses to assure that facility designs and operating procedures limit the number 
of workers in hazardous areas and minimize risk of injury or fatality in the event of an accident.  

Construct New' Plutonium Storage Facility 

Normal Operation. There would be no radiological releases during the construction of a new consolidated Pu 

storage facility at NTS. Construction worker exposures to material potentially contaminated with radioactivity 

(for example, from construction activities involved with existing contaminated soil) would be limited to assure 
that doses are maintained ALARA. Toward this end, construction workers would be monitored as appropriate..  
Limited hazardous chemical releases are anticipated as a result of construction activities. However, 
concentrations would be within the regulated exposure limits. During n ormal operation, there would be both 
radiological and hazardous chemical releases to the environment as well as direct in-plant exposures. The 
resulting doses and potential health effects on the public and workers at NTS are described below.  

Radiological Impacts. Radiological impacts to the public resulting from the normal operation of the new 
consolidated Pu storage facility are presented in Table 4.2.2.9-1. The impacts from all site operations, including 
the new consolidated storage facility, are also given in the table. To put operational doses into perspective, 
comparisons with natural background radiation doses are included in the table.  

The dose to the MEI due to annual storage facility operation would be 1.3x10 6 mrem. From 50 years of 
operation, the corresponding risk of fatal cancer to this individual would be 3.2x10"! . The impacts to the 
average individual would be less. As a result of storage facility operation in the year 2030, the population dose 
would be 2.6x10-6 person-rem. The cor responding number of fatal cancers in this population due to 50 years of 
operation would be 6.5xl0"8. , .  

The dose to the MEI due to annual total site operations is within the radiological limits specified in NESHAPS 
(40 CFR 61,,Subpart H) and DOE Order 5400.5, and would be 4.2x10"3 mrem. From 50 years of operation, the 
corresponding risk of fatal cancer to this individual would be 1.0xlO7. The impacts to the average individual' 
would be less. This activity would be included in a program to ensure that doses to the public are ALARA. As 
a result of total site operation in the year 2030, the population dose would be within the limit in proposed 
10 CFR 834 and would be 3.7x10"3 person-rem. The corresponding number of fatal cancers in this population 
due to 50 years of operation would be 9.3x10"5. .  

Doses to onsite workers from normal operations are given in Table 4.2.2.9-2. Included are involved workers 
directly associated with the new consolidated Pu storage facility, workers who are not involved with the storage 
facility, and the entire workforce at NTS. All doses fall within regulatory limits and administrative control 
levels. The associated risks and numbers of fatal cancers among the different workers from 50 years of 
operations are included in the table. -, 

Hazardous Chemical Impacts. Hazardous chemical impacts to the public and to the onsite worker resulting from 
the normal operations of the consolidated storage facilities at NTS are presented in Table 4.2.2.9-3. The impacts 
from all site operations, including the new consolidated storage facilities are also included in týhis table. Total 
site impacts, which include the No Action impact plus the facility are provided. All analyses to support the 
values presented in this table are provided in Section M.3.  

The HI to the MEI of the pablic is 2.3x10-6, and the cancer risk is 4.ixIO09 as a result of operation of the 
consolidated storage facilities in the year 2030. The HI and cancer risk from hazardous chemicals would remain 
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constant over 50 years of opeiation, because exposures would be expected to remain the same. The total site 
operation, including the c'onsolidated f6cility, would result in an HI of 2.3x10-6 and a cancer risk of 4.1 10-9 for 
the MEI in the year 2030. This would be expected to remain constant as a result of 50 years of operation.  

The HI to the onsite worker would be 4.7x 104, and the cancer risk is 6.4x10- 6 as a result of operation of the 
consolidated storage facilities in the year 2030. The HI and cancer risk would remain constant over 50 years of 
operation, because exposures would be expected to remain the sarfie.-The total site operation, including the 
consolidated facility, would result in an HI of 4.7x10-4 and a cancer risk of 6.4x10-6 for the onsite worker in the 
year 2030. This would be expected to remain constant as a result of 50 years of operation.  

Facility Accidents. A set of potential accidents for consolidation of Pu in a new storage facility for which there 
may be releases of Pu that miy impact'onsite -workers and the offsite population has been postulated. The 
accident consequences and risks'to a worker located 1,000 m (3,280 ft) from* the accident release point, the 
maximum offsite individual located at the site boundary,'and the population located within 80 km (50 mi) of the 
accident release point ire summarized ih Table* 4.2.2.9-5. For the'set of accidents analyzed, the maximum 
number of cancer fatalities in the population within 80 km (50 mi) would be 0.027 it NTS for the beyond design 
basis earthquake accident scenario with' an estimated probability of 1.0x10"7 per year (that is, probability of 
severe earthquake occurring is estimated to be about 1.0x10"5, once in 100,000 years, multiplied by a'damage 
and release probability of 0.01). The corresponding 50-year facility lifetime risk from the same accident 
scenario for the population, maximum' offsife individual, and worker at 1,000 m (3,280 ft), would be 1.4x10-7 

1.3x10 9, and 7.3x0 8 , respectively. Thenmaximum population 50-year facility lifetime risk would be 9.4x10"5 

(that is, one fatality in about 540,000 years) at NTS for the PCV penetriation by corrosion accident scenario with 
a probability of 0.064 per year. The corresponding maximum offsite individual and worker 50-year facility 
lifetime risks would be 9.1x10-7 and 3.9x10"5, respectively. Section M.5 presents additional facility accident 
data and summary descriptions of the accident scenarios identified in Table 4.2.2.9-5.  

Involved workers, those that would work in the facilities associated with the proposed action, may be subject to 
injury and, in some cases, fatality'as ai-esilt of potential accidents. The locations- of workstations, number of 
workers, personnel protective features, engineered safety features, and other design details affect the extent of 
worker exposures to accidents. Certain accidents such as fires, explosions and criticality could cause fatalities 
to workers close to the accident. Prior to6construction of a new or modification of an existing facility, DOE 
Orders require detailed safety analyses to assure that facility designs and operating procedures limit the number 
of workers in hazardous areas and minimize risk of injury or fatality in the event of an accident.  

Collocation Alternative 

This section includes a description of radiological and hazardous chemical releases and the associated impacts 
resulting from either normal operation or accidents involved with the consolidation of Pu storage and 
collocation with HEU storage facilities at NTS. This storage would take place in either the modified P-Tunnel 
drifts or in a new collocated Pu and HEU storage facility.  

Normal operation under either the modified P-Tunnel option or the new collocated storage facility option at NTS 
would result in impacts that are within applicable regulatory limits.  

Involved workers, those that would work in the facilities associated with the proposed action, may be subject to 
injury and, in some cases, fatality as a result of potential accidents. [Text deleted.] The locations of workstations, 
number of workers, periorinnl protective features, engineered safety features, and other design details affect the 
extent of worker exposures to accidents. Certain accidents such as fires, explosions' and criticality could caud'e 
fatalities to workers close to the accident. Prior to construction of a new or modification of an existing facility, 
DOE Orders require detailed safety analyses to assure that facility designs and operating procedures limit the 
number of workers in hazardous areas and'minimize risk of injury or fatality in' the event of an accident.
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Table 4.2.2.9-5. Consolidation Alt~rnative (New Storage Faclity) Acident Impacts at Nevada Test Site

Maximum Offsite Population to 
Individual 80 km

- Risk of ' Probability ;'Risk of 'Probability

I Accident Descriptior

Cancer 
Fatality 

n (per 50 yr)a
PCV puncture by forklift, 9.0x10"8 

PCV breach by firearms 5.3x10-9 
discharge 

PCV penetration by corrosion 3.9x10-5

Vault fire, 

Truck biy firie 

Spontaneous combustion 
Explosion in the vault 
Explosion outside of vault 

Nuclear criticality 
Beyond design basis 

earthquake ....  
Expected riskd

3.8x10 8 

2. 1xl O-9 
2.1xO"11 

4.9x10.9 

2.3xI0"11 

1.5xlO-11 

* 7.3x10".  

4.0x10-
5

of Cancer ,Cancer SFatalityb -,Fatality 

(per 50 yr)a 

3.0x10-6  2.1x10-9 

3.Ox10"7 1.2x10 1 0

1.2x10-5 
7.6x10-3 

4.2x10-4 
6.0x10" 7

9.9x 10-4 

4.5x10-6 
3. 1x 106 

0.015

9.1x10-7 

7.3xi0"0o 
4.9x10"l 
4 .9x10"13 

1. lxi0.10 
5.2xl0-13 ' 
3.3x10"13 
1.3x10-9

- 9.2x 10-7 ,

Risk of , Numbei of
of Cancer Cancer 
Fatalityb Fatalities 

(per 50 yr)a 
i7.0x10" 2.2x10"7 

7.Ox10"9 ,_ 1.3x10-8

2.9x10-7 
l.5x10-4 

9.7x106

"1.4x10-8 
2.3xi0 5

"l.0x10-7 
6.5x10-8 

2.6x10-4

9.4x10-5 
7.6x10-8 

,S•.x1o- 9 

5.1x10 1-t 
1.2x10-8 

5.4xlo-t 
3.5xl0"12 
I.4xl0"

7

Cancer 
Fatalitiesc 

7.2x10-6
7.2x10-

7 

3.0x10 5 

.0.015 
"1.0x10-

3 

1.5x10-6 
2.4x10"3 

1.X1xl05 
6.9x10-7 

0.027

- 9.5x10-5

i The risk values are calculated by multiplying-he probability of cancer fatality (for the worker at 1,000 m or the maximum offsite 
individual) or the number of cancer fatalities (for the population to 80 kin) by the accident frequency and the number of years of operation 

b Increased likelihood (or probability) of cancer fatality to ahypothetical individual (a single onsite worker at a distance of 1,000 m or the 
site boundary, whichever is smaller or to a hypothetical individual in the offsite population located at the site boundary) if exposed to 
the indicated dose. The value assumes the accident has occurred 

c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km if exposed to the indicated dose. The 

value assumes the accident has occurred.  

d Expected risk is the sum of the risks for each accident over the 50-y1a6i lifetime of the facility.  
Note: .ll values are'mean values.  
Source: Caculated using the sotirce terms in Tables M.5.2.1.1-5 and M.5.2.1.1-6 and the MACCS computer code.  

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Normal Operation. There wotild be no radiological releases during the construction of a new, but larger (than 
for consolidation) material handling building or from modifying P-Tunrnel drifts at NTS. Worker exposures to 
material potentially contaminated with radioictivity (for exkamrple,- from construction activities involved with 
existing contaminated soil) would be limited to assure that 'dses are maintained ALARA. Toward this end, 
construction workers would be monitored as appropiriate. Li tited hazardous'chemnical releases are anticipated 

as A result of construction activities. However, coiicentiations would be within 'the regulated exposure limits.  
During normal operation', there wvould be both'radiol6gical aiid hazard6'us'c6hemical releases to the efivironmerit 
as well as direct in-Olant exposures The resulting doses and potentia" health effects to the' public and workers 
are described below. " 

Radiological pacts. Radiological i acts pub rulting frmt normal operation of the modified 
P-Tunnel drifts and the associated handling building at NTS are included in the information presented in Table 
4.2.2.9-1. The impacts frcn all site operations are also 'giVen in the table. To put op6ratiohal doses into 
perspective, comparisonjs with natural background radiation doses are also included in the table. Similar 
information regarding radiological impacts to workers is given in Table 4.2.2.9-2. [Text deleted.] 

The dose to the MEI due to annual storage operation in the P-Tunnel and handling building would be 5.6x10-6 

mrem. From 50 years of operation, the corresponding risk of fatal cancer to this individual would be 1.4x 10" 0.
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1,000 m

3

Accident 
'Frequency 

(per yr) 
6.Ox10.4 
3.5x10-

4 

0.064 
1.0xl0"

7 

-1.0x10-7 

7.0x10-7 
1.0x10-

7 

l.Ox1O7 

1.0x10.
7 

1.0x 10-
7
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The impacts to the average individual would be less. As a result of storage operations in the year 2030, the 
population dose would be, 1.7x10"6 person-rem. The corresponding numlber of fatal cancers in this population 

S due to 50 years of operation would be 4.3x10 8'.  

The dose to the MEI due to annual total site operations is within the radiological limits specified in NESHAPS 
(40 CFR 61, Subpart H) and DOE Order 5400.5, and would be 4.2x10"3 mrem. From 50 years of operation, the 
corresponding risk of fatal cancer to this individual would be i.0xl0 2 . The impacts to the average individual 
would be less. This activity would be included in a program to ensure that doses to the public are ALARA. As 
a result of total site operation in the year 2030, the population dose would be within the limit in proposed 

10 CFR 834 and would be 3.7x10 3 person-rem. The corresponding number of fatal cancers in this population 
due to 50 years of operation would be 9.3x10"5.  

Doses to onsite workers due'to normal 6perations are given in Table 4.2.2.9-2. Included are involved workers 
directly associated with the modified P-Tunnel drifts and handling building, workers who are not involved with 
the modified P-Tunnel drifts and handling building, and the entire workforce at NTS. All doses fall within 
regulatory limits and administrative control levels. The associated risks and numbers of fatal cancers among the 
different workers from 50 years of operation are included in the table.  

Hazardous Chemical Impacts. Hazardous chemical impacts to the public and to the onsite worker resulting from 
the normal operations of the collocated storage facility in the P-Tunrel at NTS are presented in Table 4.2.2.9-3.  

The HI to the MEI of the public is 2.8x10"6, and the cancer risk-is 4.1x10"9 as a result of operation of the 
collocated storage facilities in the year 2030. The HI and cancer risk would remain constant over 50 years of 
operation, because exposures would be expected to remain the same. The total site operation in P-Tunnel would 
result in an HI of 2.8x10-6 and a cancer risk of 4.1x10"9 for the MEI in the year 2030. This would be expected 
to remain constant as a result of 50 years of operation.  

The HI to the onsite worker at P-Tuninel would be 5.6x10"4, and the cancer risk is 6.4x10-6 as a result of 
operation of the collocated storage facility in the P-Tunnel at NTS in the year 2030. The HI and cancer risk 
would remain constant over 50 years of operation, because exposures would be expected to remain the same.  
The total site operation including the consolidated facility would result in an HI of 5.6x10 4 and a cancer risk of 
6.4x10"6 for the onsite worker in the year 2030. This would be expected to remain constant as a result of 50 years 
of operation.  

Facility Accidents. A set of potential accidents for modified P-Tunnel and collocated Pu and HEU storage 
facilities for which there may be releases of Pu or uranium that may impact onsite workers and the offsite 
population has been postulated. The consequences and risks of potential accidents that release both Pu and HEU 
would be bounded by the impacts associated with Pu. The accident consequences and risks to a worker located 
1,000 m (3,280 ft) from the accident release point, the maximum offsite individual located at the site boundary, 
and the population located within 80 km (50 mi) of the accident release point are summarized in Table 4.2.2.9-6 
For the set of accidents analyzed, the maximum number of cancer fatalities in the population within 80 km (50 
mi) would be 5.3x10-4 at NTS for the truckbay fire accident scenario with a probability of 1.OxlO07 per year. The 
corresponding 50-year facility lifetime risk from the same accident scenario for the population, maximum offsite 
individual, and worker at 1,000 m (3,280 ft), would be 2.7x10"9 , 3.6x10"0 , and 2.1x10"9 , respectively. The 
maximum population 50-year facility lifetime risk would be 5.1x10"5 (that is, one fatality in about 
1,000,000 years) at NTS for the PCV penetration by corrosion accident scenario with a probability of 0.064 per 
year. The corresponding maximum offsite individual and worker 50-year facility lifetime risks would be 6.9x10
6 and 4.0x10"5, respectively. Section M.5 presents additional facility accident data and summary descriptions of 
the accident scenarios identified in Table 4.2.2.9-6.
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PCV breach by firearms digcharge 

PCV penetration by cofrosion 

Trick bay fire
Spontaneous combustion 

Explosion outside of vault 
Nuclear criticality 

Expected riskd

5.2xl0-9 4-.OxlO-5 
2.ix10_9 

2.1x10"1 
2•.1xl0. 11 

2.lxItY-t 

1.5xfO-1 

4.Oxl O-1

2.9x 1-7 

1.3x10-5 

4.2xlOA 

5.9x 107 

4.2x 10-6 

3.1 x 10-6

8.8xi0-Io 

6.9x1 0-6 

3.6x10"10 

3.5xl10. 2 

3.6x10-12 , 

3.1x10"12 
6 .9x10-

6

5.0x10-8 

2.2x10-6 

7.2x10-5 

1.0xl0-7 ' " 

7.1x10-7 

6.1x10-7

6.5x10-9 

5.1x10"5 " 

2.7x10.9' 

2.6x0.11 

2.6xi0-t 
3.2x10-

12 

5.1x10-5

S3.7x 10-7 

1.6x10-5 

5.3x10.4 

7.5x10-7

5.3x10-6 
6.4x 10•7

3.5x10-4 

0.064 

1.0xl0-7 
" 1.0x10-7 

1.0x 10-7 
1.0x 10-7 

I O I0

a The risk values are calcilated by multiplying'the probability of cancer fatality (for the worker at 1,000 m or the maximum offsite individual) or the number of cancer fatalitiei (for 
the population to 80 km) by the accident frequency and the number of years of operation.  

bIncreased likelihood ;f cancer fatality to a hypothetical individual (a single bnsite worker at a distance of 1,000 m or the site boundary, whichever is smaller, or to a hypothetical 
z-individual in the offsite population located at the site boundary) if exposed to the indicated dose. The value assumes the incident has occurred.  
c Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km it exposed to the indicated dose. The value assumes the accident has occurred.  
,' Expected risk is the sum of the risks for each accident over the 50-year lifetime of the facility.  
Note: All values are mean values'. 
Soirce: Calculated using the source terms in Tables M.5.2.8. -3 and M.5.2 8.1-4 and the MACCS computer code.

2.*J��t -

Table 4.2.2.9-6. Collocation Alternative (P-Tunnel) Accident Impacts at Nevada Test Site 

Worker at 1,000 m - Maximum Offsite Individual Population to 80 km 

Risk of Risk of 7 Risk of Number of -, 

Cancer Probability of Cancer Probability of Cancer Cancer Accident 
. , - Fatality Cancer Fatalityb Fatality Cancer Fatalityb Fatalities Fatalitiesc ,Frequency 

.A~cident Description - (per 50 yr)a (per 50 yr)a (per 50 yr)a (per yr) 

PCV nuncture bv forklift imnact, 8.8x10 8
- 2.9x10 6 _- 1.5x10"8 5.0x10"7-. l.lxl0"7 3.7xi0-6

6 .Ox10-4

"M, 

ME~'
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Environmental Consequences 

1Wi Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

4 Normal Operation. There would be no radiological releases during the construction of a new collocated 

storage facility at NTS. Worker exposures to material potentially contaminated with radioactivity would be 

limited to assure that doses are maintained ALARA. Toward this end, construction workers would be monitored 

as appropriate. Limited hazardous chemical releases are anticipated as a result of construction activities.  

However, concentrations would be within the regulated exposure limits. During normal operation, there would 

be both radiological and hazardous chemical releases to the environment as well as direct in-plant exposures.  

The resulting doses and potential health effects to the public and workers are described below.  

Radiological Impacts. Radiological impacts to the public resulting from the normal operation of the new 

collocated storage facility at NTS are included in the information presented in Table 4.2.2.9-1. The impacts 

from all site operations are also given in the table. To put operational doses into perspective, comparisons with 

natural background radiation doses are also included in the table. Similar information regarding radiological 

impacts to workers is given in Table 4.2.2.9-2. [Text deleted.] 

The dose to the MEL from the annual storage operations in the new storage facility would be 1.3x10"6 mrem.  

For 50 years of operation, the corresponding risk of fatal cancer to this individual would be 3.2x10"11 . The 

impacts to the average individual would be less. As a result of storage operation in the year 2030, the population 
dose would be 2.6x 10-6 person-rem. The corresponding number of fatal cancers in this population from 50 years 

of operation would be 6.5x10-8.  

Doses and associated health risks to the public from total site operations are virtually the same whether storage 

is in the new storage facility or in the modified P-Tunnel drifts (Table 4.2.2.9-1). This is because the storage 

operations contribute negligibly to the total offsite doses.  

Doses to onsite workers due to normal operations are given in Table 4.2.2.9-2. All doses fall within regulatory 

limits and administrative control levels. The associated risks and numbers of fatal cancers among the different 

workers from 50 years of operation are included in the table. Dose to individual workers would be kept low by 

instituting badged monitoring and ALARA programs and also workers rotations. As a result of the 

implementation of these mitigation measures, the actual number of fatal cancers calculated would be lower for 

the operation of this facility.  

Hazardous Chemical Impacts. Hazardous chemical impacts to the public and to the onsite worker resulting from 

the normal operations of the new consolidation of Pu storage and collocation with HEU storage facilities at NTS 

are presented in Table 4.2.2.9-3. The impacts from all site operations, including the consolidation of Pu storage 

and collocation with HEU storage facilities, are also included in this table. Total site impacts, which include the 

No Action impact plus the facility impacts, are provided. All analyses to support the values presented in this 

table are provided in Section M.3 

The HI to the MEL of the public is 4.2x10"6, and the cancer risk is 4.1x10-9 as a result of operation of the new 

consolidation of Pu storage and collocation with HEU storage facilities in the year 2030. The HI and cancer risk 

would remain constant over 50 years of operation, because exposures would be expected to remain the same.  

The total site operation, including the new facility, would result in an HI of 4.2x10"6 and a cancer risk of 

4.1x10"9 for the MEI in the year 2030. This would be expected to remain constant as a result of 50 years of 

operation.  

The HI to the onsite worker would be 7.2x10"4, and the cancer risk is 6.4x10"6 as a result of operation of the 

new consolidation of Pu storage and collocation with HEU storage facilities in the year 2030. The HI and cancer 

risk would remain constant over 50 years of operation, because exposures' would be exlected to remain the 

same. The total site operation, including the new facility, would result in an HI of 7.2x10 and a cancer risk of 

6.4x10"6 for the onsite worker in the year 2030. This would be expected to remain constant as a result of 50 

years of operation. 4-123
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Facility Accidents. A set of potential accidents for a new storage facility f6i'6611ocated Pu and HEU for which 
there may be releases of Pu or HEU that may impact onsite workers and the offsite population has been 
postulated. The consequences and risks of potential accidents'that release both Pu and HEU would be bounded 
by the impacts associated with Pu. The accident consequences and risks to a worker located 1,000 m (3,280 ft) 
from the accident release point, the maximum offsite individual located at the site bo uhdary, and the population: 
located within 80 km (50 mi) of the accident release point are summarized in Table 4.2.2.9-7. For the set of 
accidents analyzed, the maximum number of cancer fatalities.in the population within 80 km (50 mi) would be' 
0.027 at NTS for the beyond design basis earthquake accident scenario with an estimated probability of I.0x10"7 

per year (that is, probability of severe earthquake occurring is estimated to'be'about 1.Oxl0 5, once in 
100,000 years, multiplied by a damage and release probability of 0.01). The corresponding 50-year facility 
lifetime risk from the same accident scenario for the population, maximum offsite individual, and worker at' 
1,000 m (3,280 ft), would be 1.4x10"7, 1.3x10"9, and 7.3x10,8, respectively. The maximum population 50-year, 
facility lifetime risk would be 9.4x10"5 (that is, one fatality in about 530,000 years) at NTS for the PCV' 
penetration by corrosion accident scenario with a probability of 0.064 per year. The corresponding maximum 1 
offsite individual and worker 50-year facility lifetime risks would be 9.1x10"7 and 3.9xl0,'respectively., 
Appendix M.5 presents additional facility accident data and summary'descriptions of the accident scenarios 
identified in Table 4.2.2.9-7.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials I 

If the strategic reserve and weapons R&D materials are not included, the impacts to the public and to workers 
from the accident-free storage activities would be reduced in proportion to the decrease in the amount of 
material stored. The impacts from total site operations would decrease slightly. The risks due to accidents would 
also tend to be lower.

4.

C

C.
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Table 4.2.2.9-7. Collocation Alternative (New Plutonium and Highly Enriched Uranium Facilities) Accident Impacts at Nevada Test Site

Worker at 1,000 m Maximum Offsite Individual Population to 80 km 

Risk of Risk of Risk of Number of 
Cancer Probability of Cancer Probability of Cancer Cancer Accident 
Fatality Cancer Fatalityb Fatality Cancer Fatalityb Fatalities Fatalitiesc Frequency 

Accident Description (per 50 yr)a (per 50 yr)8  (per 50 yr)a (per yr) 
PCV puncture by forklift 9.OxlO-8 3.0x10-6 2.1x10.9  7.0x10.8  2.2x 10 7  7.2x 10-6  6.0x10.4 

PCV breach by firearms discharge 5.3x10-9 3.0x10"7  1.2x10"10  7.0x10"9  1.3x10"8  7.2x10"7  3.5x10-4
PCV penetration by corrosion 3.9x10-5 1.2x1,0 5  9.1x10-7  2.9x10"7  9.4x10"5  3.0x10"5  0.064
Vault fire 3.8xi0-8 7.6x10-3  7.3x10-'0  1.5x10-4  7.6x10"8. 0.015 1.0x10"7 

Truck bay fire 2.1x10-9 4.2xiO04 4.9x10"t 9.7x10-6 5.1x10"9  1.0xl0"3  1.0x10"7 

Spontaneous combustion 2.1x1O-11 6.0xl0"7  4.9x10"13  1.4x10"8  5.1x10 1 1  1.5x10-6 7.0x10-7 

Explosion in the vault 4.9x10-9 9.9x10-4  1.1xl0"10  2.3xi0"5  1.2x10"8  2.4x10"3  1.0x10-7 

Explosion outside the vault 2.3x10-11 4.5x10-6 5.2x10-13  1.0xi0 7  -5.4x10-11  1.1x10-5  I.0x0I-7 

Nuclear criticality 1.5x10-l1 3.1 x 10-6 3.3x10"13  6.5x10-8  3.5x 10-12  6.9x10-7  1.0x10-7 

Beyond evaluation basis earthquake 7.3x10-8 0.014 1.3x10"9  2.6x10-4  1.4x10"7  0.027 1.0xj0"7 

Expected riskd 4.Ox 10-5 - 9.2x 10 7  - 9.5x 10-5  

a The risk values are calculated by multiplying the probability of cancer fatality (for the worker at 1,000 m or the maximum offsite individual) or the number of cancer fatalities (for the 
population to 80 km) by the accident frequency and the number of years of operation.  

b Increased likelihood (or probability) of cancer fatality to a hypothetical individual (a single onsite worker at a distance of 1,000 m or the site boundary, whichever is smaller or to a 
hypothetical individual in the offsite population located at the site boundary) if exposed to the indicated dose. The value assumes the accident has occurred.  

C Estimated number of cancer fatalities in the entire offsite population out to a distance of 80 km if exposed to the indicated dose. The value assumes the accident has occurred.  
d Expected risk is the sum of the nsks over the 50-year lifetime of the facility.  

Note: All values are mean values.  
Source: Calculated using the source terms in Tables M.5.2.2.1-3 and M.5.2 2.1-4 and the MACCS computer code.
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4.2.2.10 Waste Management

This section summarizes the impacts on waste management at NTS under No Action and for each of the long
term storage alternatives. There is no spent nuclear fuel or HLW associated with Pu or HEU storage. Table 
4.2.2.10-1 lists the projected sitewide waste generation rates and treatment, storage, and disposal capacities 
under No Action for 2005. Projections for No Action were derived from the most recent applicable 
environmental data, with the appropriate adjustments made for those changing operational requirements where 
the volumes of wastes generated are identifiable. The projections do not include Waste from future,,yet
uncharacterized, environmental restoration activities. The projections for No Action could change significantly 
depending on the decisions resulting from the Waste Management PEIS or the NTS Site-Wide EIS. Table 
4.2.2.10-2 provides the estimated incremental operational waste volumes projected to be generated at NTS as 
a result of the various storage alternatives prior to treatment. Some of the waste values described in this section 
are different than the waste values in the table. For those values that differ (for example LLW), the table gives 
waste generated pre-treatment values and the text discusses post-treatment values (indicated as after treatment 
and volume reduction). The waste volumes generated from the various storage alternatives that were added to 
the No Action projection and the resultant waste effluent used for the waste impact anal•,sis are shown iri Section 
E.3.1. Facilities that would support the storage of Pu and/or HEU would treat and package all generated waste 
into forms that would enable staging and/or disposal in accordance with RCRA and other applicable statutes as 
outlined in Section E.1.2. Depending in part on decisions in waste-type-specific RODs for the Waste 
Management PEIS and in subsequent RODs and NEPA documents, wastes could be treated and disposed of 
onsite or at regionalized or centralized DOE sites. For purposes of analyses only, this PEIS assumes that TRU 
and mixed TRU waste would be treated-onsite to the current planning-basis WIPP WAC, and shipped to WIPP 
for disposal. This PEIS also assumes that LLW, mixed LLW, hazardous*, and nonhazardous wastes would be 
treated and disposed of in accordance with current site practice. 

Preferred Alternative: No Ation Alternative

Under this alternative, TRU, low-level, mixed, hazardous, and nonhazardous wastes would continue to be 
managed from the missions outlined in Section 3.3. The disposal of waste received from offsite would not 
involve treatment at NTS, since this waste must be treated, packaged, and certified to NTS WAC befoiýe being' 
shipped to NTS for disposal.- NTS has retrievable storage of TRU waste awaiting shipment to a Federal 
repository. Although there would be no generation of TRU waste onsite, mixed TRU waste from LLNL would 
continue to be stored at NTS. Solid mixed LLW would be stored and treated in accordance with the NTS Site 
Treatment Plan. Hazardous waste would be accumulated, then shipped offsite for treatment and disposal at 
commercial RCRA-per'mitted facilities. Nonhazardous and sanitary wastes would be 'treated and disposed of 
locally in facilities loca'ted within the separate activity areas onsite.

Consolidation Alternative 

Modify Existing Turinel Drifts and Construct New Material Handling Building at the P-Tunnel 

Construction and operation• of a consolidated Pu storage facility using P-Tunnel would have an impact on 
existing NTS wastie management activities, increasing the generation of TRU, low-level, mixed, hazardous, and 
nonhazardous wastes. Waste generated during construction would consist of wastewater and solid nonhazardous 
and hazardous wastes.-The nonhazardous waste would be disposed of as part of the construction project by the 
contractor, and the hazardous waste would be shipped to commercial RCRA-permitted treatment and disposal 
facilities. No soil contaminated with hazardous material or radioactive constituents is expected to begenerated 
during construction. However, if any was generated it would be managed in accordance with site practice and 
all applicable Federal and State regulations. 

After treatment ahd volume'reduction, approximately 5 m3 (7 yd3) of TRU waste 'and 4 m3 (5 yd3) of mixed 

TRU waste from leaded gloves, windows, and contaminated lead shielding would be treated and packaged to 
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Table 4.2.2.10-1. Projected Waste Management Under No Action (2005) at Nevada Test Site 

Annual Treatment Treatment Storage Storage Disposal Disposal 

Generation Method Capacity Method Capacity Method Capacity 

Category (m3 ) (in3) (m3) 

Mixed Transuranic None None None Containers on 1,2 0 8 a To WIPP or NA 
asphalt pads alternate facility 

Low-Level 

Liquid Dependent on Not determined None None NA NA NA 

restoration activities 

Solid - 15 ,0 00 b None None None NA Shallow burial 650,000c 

Mixed Low-Level 

Liquid None None NA None NA NA NA 

Solid. 50d None- NA Containers on Included in . Shallow land buriale 90,626' 
asphalt pads mixed TRU 

Hazardous 

Liquid Included in solid Contracted offsite None RCRA-permitted Included in solid Contracted offsite NA 
pad 

Solid 212 Contracted offsite None RCRA-permitted 61. 6 g Contracted offsite NA 
pad 

Nonhazardous 
(Sanitary) 

Liquid Included in solid Septic fields As required None NA Septic fields As required 

Solid 2,120 None None NA NA Landfill onsite As required 

Nonhazardous 
(Other) 

Liquid Included in sanitary - Septic fields As required None NA Septic fields As required 

Solid 76,500 None None NA NA NA As required 

a TRU waste pad and cover building, Area 5. Storage area is 1,765 m2. Volume estimate made assuming 50 percent of area is available due to aisle space and drums are stacked two high.  

b Depending on ROD from the sitewide EIS, additional solid LLW could be received.  
c Area 3 and 5. Additional acreage available for expansion 
d Depending on ROD from the sitewide EIS, additional mixed LLW could be generated from onsite environmental restoration activities and receipts from offsite for disposal.  

C As required to meet RCRA requirements.  

f Remaining capacity Pit 3, Area 5 RWMS.  
g Total capacity for solid and liquid hazardous wastes stored at the Hazardous Waste Storage Unit in Area 5.  

Source: NTS 1996a:1.
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Table 4.2.2.10-2.

00

Estimated Annual Generated Waste Volumes at Nevada Test Site-No Action (2005) and Net Incrementalfor Storage 
Alternatives

-- - Consolidation Collocation 

"No Action' Modify P-TInnelb .. New Facilityb Modify P-Tuinnelb New Facilityb 

',Category (mi3) (m 3) (m 3) - (m3) M -'(m
3) 

Transuranic.  

Liquid - - None 0.02c 0.02c 0 .0 2 c ' 0.02c 

Solid N None 10 10 -lI0 10 

Mixed Transuranic 

"Liquid . None 0 0 "0 0 

Solid None 4 4 "_ 4' 4 

Low-Level ' 

, Liquid - i Dependent on restoration 2c ic '2.1c 2.1c 
S.activities,' 

Solid 15,000- 1,260 1,260 1,300 1,300 

Mixed Low-lei'il - - - " r 

Liquid - Included in solid 0.2 0.2 - - 0.2 02 

Solid ' - 50- , " 65 "65 66 ., 66 

"Hazardous' -. - '.. 

Liquid Includedin solid". - 2 - 2 -2 2 

,Solid 2 "212 22 
Nonhazardous (Sanitary) -. " - -

Liquid':, Included in solid 135,000 - 114,000 189,000 - -- 153,000 
S~lid -: 2,120' - 1,620 - 1,500 1,960 1,900 

"Nonhazardous (Other) , - - , . " 

Liquid , Icluded in sanitary-, Included in sanitary , Included in sanitary Included in sanitary _ Iicluded in sanitary 
""Solid 76,500I - r 20 2,50 0 d ` 2,400 d

The No Action waste volumes are from lable 4.2.2.1U-. 
b Incremental generated 'vaste volumes for sitolge alternatives are found in Scction E.3.1 (Tables E.3.1.2-2, E.3.1.2-3, E.3.1.3-2, and E.3.1.3-3). Waste effluents (that is, after 

treatment and volume reduction) which are used in the fiarrative description of the impacts are also provided in these tables. " 
c Liquid TRU 'and LLW would be treated and solidified prior to disposal. -. , - - - -

d Recyclable wastes. . -

-- C -

SO . . -----,
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Environmental Consequences 

meet the current planning-basis WIPP WAC or alternative treatment level. While awaiting shipment to WIPP 
(depending on decisions made in the ROD associated with the supplemental EIS for the proposed continued 
phased development of WIPP for disposal of TRU waste), the TRU and mixed TRU waste would be stored at 
the TRU Pad Waste Storage in Area 5. One additional truck shipment per year would be required to transport 
these wastes to WIPP.  

Following treatment and volume reduction, approximately 630 m3 (824 yd 3) of LLW from solidified liquid 
LLW (such as decontamination solutions), protective clothing, HEPA filters, glovebox gloves, 'and 
decontamination equipment and nraterials would require disposal in the Area 5 or Area 3 RWMS. Assuming a 
land usage of 6,000 m3/ha (3,200 yd3/acre), this would require approximately 0.1 ha/year (0.3 acres/year) of 
LLW disposal area. The 0.2 m3 (50 gal) of liquid and 65 m3 (85 yd') of solid mixed LLW would be treated and 
disposed of in accordance with the NTS Site Treatment Plan through the use of existing and planned facilities.  SThe 2 m3 (476 gal) of liquid and 2 m3 (3 yd3) of solid hazardous wastes would have a minimal impact on waste 

management activities at NTS. Existing facilities at the Area 5 Hazardous Waste Storage Unit are adequate to 
stage the increase in hazardois waste -while awaiting shipment to an offsite commercial RCRA-permitted 
treatment and disposal facility. New sanitary lagoons would be required to treat the 135,000 m3 

(35,600,000 gal) of nonhazardous liquid wastes. After volume reduction, 810 m3 (1,060 yd 3) of solid 
nonhazardous waste would require disposal at one of the onsite landfills.  

Construct New Plutonium Storage Facility 

Construction and operation of a consolidated Pu storage facility would have an impact on existing waste 
management activities identical to that described above for the P-Tunnel facility, with the following exceptions.  
Construction of sanitary, utility, and proiess wastewater treatment systems would be required to treat 
approximately 114,000 m3 (30,100,000 gal) of liquid nonhazardous waste. After volume reduction, 750 m3 

(981 yd 3) of solid nonhazardous waste would require disposal at one of the onsite facilities.  

Collocation Alternative 

Modify Existing Tunnel Drifts and Construct New Material Handling Building at the P-Tunnel 

Construction and operation of a consolidated Pu storage facility collocated with HEU storage using the 
P-Tunnel would have an impact on existing NTS waste management activities, increasing the generation of 
TRU, low-level, mixed, hazardous, and nonhazardous wastes. Waste generated during construction would 
consist of wastewater and solid nonhazardous and hazardous wastes. The nonhazardous waste would be 
disposed of as part of the construction project by the contractor, and the hazardous waste would be shipped to 
commercial RCRA-perfimitted treatment and disposal facilities. No soil contaminated with hazardous material 
or radioactive constituents is expected to be generated during construction. However, if any was generated it 
would be managed in accordance with site practice and all applicable Federal and State regulations.  

Since there is no TRU or mixed TRU wastes associated with HEU storage; the impacts from TRU and mixed 
TRU wastes are identical to those identified in the consolidated Pu storage alternative. The sources of waste are 
similar to those of the consolidated Pu storage facility, except the source of radioactive contamination from the 
HEU storage is uranium.  

Following treatment and volume reduction, approximately 630 m3 (824 yd3) of LLW contaminated with Pu and 
20 m3 (26 yd3) contaminated with uranium would require disposal in the Area 5 or Area 3 RWMS. Assuming a 
land usage of 6,000 m3/ha (3,200 yd3/acre), this would require approximately 0.1 ha/yr (0.3 acre/yr) of LLW disposal area. The 0.2 rn3 (55 gal) of liquid mixed LLW and 66 m3 (86 yd3) of solid mixed LLW would be 
treated and disposed of in accordance with the NTS Site Treatment Plan through the use of existing and planned 
facilities. The 2 m3 (528 gal)'of liquid and 2 m3'(3 yd3) of solid hazardous wastes would have a minimal impact 
on waste management activities at NTS. Existing facilities at the Area 5 Hazardous Waste Accumulation Site 
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are adequate to stage the increase in ha94dLus waste while awaiting shipmein[t n&i offsite commercial RCRA

permitted treatment and disposal facility. New sanitary lagoons would be required to treat the 189,000 m3 

(49,900,000 gal) of liquid nonhazardous waste. After volume reduction, 980.m 3 (1,280 yd 3 ) of solid 

nonhazardous' waste would require disposal at one of the onsite landfills. 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Construction and operation of a consolidated Pu storage facility collocated with HEU storage would have an 

impact on existing NTS waste management activities identical to that described above for the modified P-Tunnel 

facility, with the following exceptions. Construction of sanitary, -utility, and process wastewater treatment 

systems would be required to treat aj1proximately 153,000 m 3 (40,500,000 gal) of nonhazardous -waste. Aftei" 

volume reduction, 950 m3 (1,240 yd ) of solid nonhazardous waste would require disposal at one of the onsite 

landfills.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

The exclusion of strategic reserve or weapons R&D materials would reduce the amount of operational waste 

volumes shown'in Table 4.2.2.10-2 for the Consolidation Alternative and the Collocation Alternative. The 

decrease would be proportional to the amount of material excluded. [Text deleted.] 
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4.2.3 IDAHO NATIONAL ENGINEERING LABORATORY 

A listing of the proposed long-term storage 
alternatives, subalternatives, and related actions, 2 
including the No Action Alternative at INEL, is .  No-Ationxoi Atte'rna'tive:$ 
provided below. The potential impacts of 
implementing these alternatives and related actions at • • .• 

INEL are described for: land resources, site p of.h PI S ia 
infrastructure, air quality and noise, water resources, ANL-'.  

geology and soils, biological resourcesi cultural and , 
paleontological resources, socioeconomics, public o 
and occupational health and safety, and waste 
management. The specific long-term storage 
alternatives proposed for INEL are the Upgrade 
Alternative, the Consolidation Alternative, and the 
Collocation Alternative.  

Proposed Storage Activities at Idaho National Engineering Laboratory 

* - No Action Alternative (Preferred Alternative): Continue to store JNEL Pu 

material within the scope of this PEIS at ANL-W in the ZPPR and FMF vaults and 
the ICPP in stabilized form pursuant to DNFSB Recommendation 94-1.  

"* Upgrade Alternative: There are two subalternatives under this storage 
alternative.  

I - Upgrade Without RFETS Pu or LANL Pu Subalternative: Modify the 
FMF and construct a new material handling building at ANL-W to 
accommodate INEL Pu material.  

I - Upgrade With All or Some RFETS Pu and LANL Pu Subalternative: 
Modify the FMF and construct a larger new material handling building 

I at ANL-W to accommodate INEL, RFETS, and LANL Pu material.  

"• Consolidation Alternative: Construct a new facility near the ICPP to 
accommodate all Pu material within the scope of this PEIS.  

"• Collocation Alternative: Construct a new facility near the ICPP to 
accommodate all Pu and HEU material within the scope of this PEIS.  

"* Subalternative Not Including Strategic Reserve and Weapons Research and 
Development Materials: Facility and other resource requirements would be 
smaller than the Upgrade With All or Som6 RFETS Pu and LANL Pu

4-131

Subaltemative, the Consolidation Alternative, and the Collocation Alternative.  

Phaseout: INEL Pu material within the scope of this PEIS would be moved out 
of ANL-W to the Consolidation or Collocation site (located at another DOE site) 
or to disposition (for surplus Pu).



Storage and Disposition of Weapons- Usable 
Fissile Materials Final PEIS 

4.2.3.1 Land Resources ,o.Al 

Preferred Alternative: No Action Alternative 

Under this alternative, Pu storage would continue"at the current interim storage'locations at the ICPP and at 
ANL-W in the ZPPR and FMF vaults in stabilized form pursuant to DNFSB Recommendation 94-1. The 
ongoing (no new action) activities- conform with present and future land-use plans, policies, and controls.: 
Therefore, no effects to lan'd use or visail resources would be anticipated at INEL beyond those of existing and 
future activities that are independent of the proposed action.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or'Lb6s Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing and Construci New Argo-nne National IJaboratory'-West Facilities for Continued Plutoniui" 
Storage 

Long-term storage of the existing inventory of INEL Pu nMaterial would be accommnodated atANL-W on the 
INEL site. The proposed facility would be a modification of the FMF on the ANL-W and construction of a hew 
material handling building. Construction laydown area and the operating facility would be iituated on 
previously disturbed land entirely within an upgraded protected area of ANL-W totalling approximately 9 ha 
(22 acres) and would 'not create any newly disturbed area. A buffer zone exists between ANL-W operations and 
the INEL site boundary. [Text deleted.] 

Land Use. Upgrading existing storage facilities and constructing a new material handling building at ANL-W 
would have no direct land-use effect during construction or operations. Existing land use would not change and 
would conform with site development and facility utilization plans. As discussed in Section 4.2.3.8, no 
in-migration of workers would be required during the construction and operation phases. No indirect effects'to 
offsite land use would be anticipated.  

Construction and operation would not affect other land uses at INEL or special status lands.'Construction and 
operation would not be in conflict with land-use plans, policies,'and controls of adjacent counties and th6 city 
of Idaho Falls since they do not address the potential site.  

Visual Resources. [Text deleted.] Construction and operation 'of the facilities ;kould be compatible with the 
industrial landscape character of ANL-W. The current VRM Class 5 designation of ANL-W would not change.  

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 
Laboratory Plutonium Subalternative, . ' * 

Modify Existing ahd Construct New Argonne National Labo~atoryL-West Facilities for Continued Plutonium 
Storage' , , 

The FMF would be modified, and a material handling building would be constructed at ANL-W to 
accommodate INEL, RFETS, and LANL Pu material. Land area requirements during construction aid 
operations would be equal to the Upgrade Without RFETS Pu or LANL Pu Subaltemative (that is, protected 
area). Direct and indirect effects on land resources during construction and operations would be similar to the 
Upgrade Alternative, Upgrade Without RFETS Pu or LANL Pu Sub'lteinative. -
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Environmental Consequences 

Consolidation Alternative 

Construct New Plutonium Storage Facility 

All the Pu within the scope of the PEIS would be stored at a new storage facility to be constructed at INEL 
within the Prime Development Zone of the Sitewide Area near the ICPP. Land disturbance would be 58.5 ha 
(144 acres) during construction of which 56 ha (138 acres) would be -used during operations. A buffer zone 
would be provided between operations and the INEL site boundary. Pu storage in existing DOE storage facilities 
would be phased out.  

Land Use. Consolidating the storage of Pu at INEL would be situated on undisturbed land. However, the 
proposed site is within designated prime development land pursuant to the current Idaho National Engineering 
Laboratory Site Development Plan (IN DOE 1994d:8-4) although existing land use would change. As discussed 
in Section 4.2.3.8, expected vacancies and historic housing construction rates indicate that sufficient housing 
would be available to accommodate the estimated in-migration of workers during the construction and 
operational phases. Therefore, indirect effects to offsite land use would not be anticipated.  

Construction and operation would not be in conflict with land-use plans, policies, and controls of adjacent 
counties~and the city of Idaho Falls since they do not address the potential site. Construction and operation 
would not affect other land uses at INEL or special status lands. No onsite grazing permits would be affected.  
No prime farmlands exist onsite.  

Visual Resources. [Text deleted.] Construction and operation would be compatible with the industrial character 
of INEL's developed areas, which consist of large industrial facilities and stack plumes. The current VRM Class 
5 designation of the proposed site would not change.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

All the Pu and HEU within the scope of this PEIS would be collocated at a primary new storage plant at INEL, 
on undisturbed land in the Prime Development Zone of the Sitewide Area near the ICPP. Land disturbance 
would be 89.5 ha (221 acres) during construction of which 87 ha (215 acres) would be used during operation.  
A buffer zone would be provided between operations and the INEL site boundary. Pu and HEU storage in 
existing DOE storage facilities would be phased out. Direct and indirect effects on land resources would be 
similar to those described under the Consolidation Alternative.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Under this subalternative, land effects during construction and operation would be almost the same in extent 
and magnitude to the Upgrade with All or Some RFETS Pu and LANL Pu Subalternative, Consolidation 
Alternative, and Collocation Alternative because the facility would be almost the same. However, because the 
smaller quantity of material would require smaller facilities, it is likely that less land area would be disturbed 
during construction.and used during operations. [Text deleted.] 

Phaseout 

No new construction or upgrade of existing facilities would occur, under phaseout of the Pu mission. INEL Pu 

material would be moved out of ANL-W to the Consolidation or Collocation site or to disposition. Potential 
impacts on visual resources could occur if facilities are not maintained.  

[Text deleted.]
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4.2.3.2 Site Infrastructure 

The INEL infrastructure would be capable of supporting any of the storage alternaiives without major 

modifications to the existing infrastrctuire. A comparison of site infrastructure and facilities resource needs for 

the various storage alternatives is shown in Table 4.2.3.2-1.  

Preferred Alternative: No Action Alternative 

INEL would continue Pu storage at ANL-W. No change to the baseline infrastructure is anticipated, and no 

additional environmental impacts would be expected.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 

Laboratory Plutonium Subalternative 

Modify Existing and Construct New Argonne National Laboratory-West Facilities for Continued Plutonium 

Storage 4 

Modifying the existing storage facility plus building a new facility to accommodate long-term storage of existing 

quantities of Pu at INEL would have minimal impact on site infrastructure. Data for construction are presented in 

Appendix C. [Text deleted.] As shown-in-Table 4.2.3.2-1, the INEL infrastructure would be capable of supporting the 

modification of the existing storage facility without major improvements. Adequate electrical energy is available from 

the regional power grid. [Text deleted.] All infrastructure requirements are within site capacities.-, 

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 

Laboratory Plutonium Subalternative 

Modify Existing and Construct New Argonne National Laboratory-West Facilities for Continued Plutonium' 

Storage 
" 3 

To accommodate material currently at the site, plus the relocation of material from RFETS and LANL, the 

ANL-W storage capacity would be upgraded by constructing a new 2,550 m2 (27,400 ft2) Material Handling" 

Building to augment modified existing support buildings and byusing balance of plant facilities. Building 704 

would be modified for an additional 4,100 storage positions above that of the baseline upgrade, while Buildings 

774 and 775 would be modified for storage support. The buildings would be interconnected by anew material 

transfer access corridor.  

Construction for upgrading the existing storage facility, plus building a new facility !o accommodate long-term 

storage of existing quantities of Pu, plus material relocated from RFETS and LANL would have minimal impact 

on site infrastrcture. Data for construction are presented in Appendix C.-As shown in Table 4.2.3.2-1, 

additional electrical energy, and peak load would be required t0 operate the facility. The INEL infrastructure 

would be capable of 'supporting the modification of the existing storage facility, plus building a new facility to", 

accommodate long-term storage of existing quantities of Pu, plus material relocated from RFETS and LANL 

without major improvements. Adequate electrical energyls available fromi the regional power grid. [Text 

deleted.] All infrastruicture requirements are within site capacities.  

Since impacts associated With relocating all of the RFETS Pu and LANL Pu material to INEL for long-term 

storage are minimal for construction and can be managed for operations, relocating only a portion of this material 

to INEL would result in miinimal impacts on the site infrastructure as well. Additional annual electrical energy 

requirements would be proportionately less than the 700 MWhIyr required for storage of the full amount of RFETS 

Pu and LANL Pu material, depending on the amount of material relocated to the site.  
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Table 4.2.3.2-1. Site Infrastructure Changes Required for Operation at Idaho National Engineering Laboratory (Annual)
No Action (2005) and Storage Alternatives 

Transportation Electrical Fuel 
Roads Railroads Energy Peak Load Oil Natural Gas Coal 

Alternative (km) (kmn) (MWblyr) (MWe) (l/yr) (m3/yr) (t/yr) 
No Action 

Site' availability 445 48 394,200 124 16,000,000 0 11,340 
Projected usage 445 48 232,500 42 5,820,000 0 11,340 

Upgrade (without REETS PrNor LANL 
Pu material) 
Projected usage with upgraded facility 445 48 236,300 43 6,460,000 0 0 
Amount required in excess to site 0 0 0 0 0 0 0 
Savailability 

Upgrade (with RFETS Pu and LANL Pu 
material) 
Projected usage with upgraded facility 445 48 237,000 43 6,550,000 0 0 
Amount required in excess to site 0 0 0 0 0 0 0 

availability 
Consolidation 

Projected usage with consolidated facility 450 53 277,500 50 5,940,000 0 22,340 
Amount required in excess to site <5 <5 0 0 0 0 11,000 

availability 
Collocation 

Projected usage with consolidated and new 450 53 290,500 52 5,960,000 0 25,340 
collocated facilities 

Amount required in excess to site <5 <5 0 0 0 0 14,000 
availability 

Phaseout ' 

Projected usage without storage facility 445 48 228,700 41 5,820,000 0 11,340 
Amount required in excess to site 0 0 0 0 0 0 0 

availability 
Source: Modified from DOE 1995j; INEL 1993a:5.
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Consolidation Alternative - a . a -a , ,"' 

Construct New Plutonium Storage Facility, a aa •. .  

Under this alternative, all ihe Pu within the scope of this PEIS would be storedat a new Storage facility located 
at INEL. Construction requirements would constitute a small change in resource requirements at INEL. Since 
coal availability is governed by usage and not by site storage capacity, the additional coal required could be 
procured through contractual means. Impacts on the site infrastructure would be negligible. The INEL 
infrastructure would be capable of supporting operation of the consolidated Pu storage facility without major 
modifications to the existing infrastructure. As shown in Table 4.2.3.2-1, less than 5 kr (3 mi) of roads and less 
than 5 km (3 mi) of railroad lines would need to be added to the site. Adequate electrical energy is available from the regional power grid.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities .  

Under this alternative, al lthe HEU within the scope of this PEIS would be stored at INEL in a new storage 
facility, collocated with the consolidated Pu storage facility. Construction requirements would constitute a small 
change in resource requirements for INEL. Since coal availability is governed by usage and not by site storage' 
capacity, the additional coal required could be procured through contractual means. As shown in Table 
4.2.3.2-1, less than 5 km (3 mi) of roads and less than 5 km (3 mi) of railroad lines would need to be added to 
the site. The INEL infrastructure wouldNbe capable of supporting operation of the consolidated and collocated 
facilities without major modifications to the existing infrastructure. Adequate electrical energy is available from a

the regional power grid.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials.  

Since the existing INEL site infrastructure would be fully capable of supporting construction/modification and 
operation of facilities for the Upgrade With All or Some RFETS Pu and LANL Pu, Consolidation of Pu, and 
Collocation of Pu and HEUAlternatives, constructing and operating such facilities without including provisions 
for storage of strategic reserve and weapons R&D materials could be accommodated as well. Expected 
reductions in amounts of annual electrical energy requirements for the various storage facilities are the only site 
infrastructure changes expected if this subalternative is chosen because electric usage is dependanton the 
amount of material. [Text deleted.] " a a .....  

Phaseout 

Because of the relaitiely small amounts of Pu located on the site, INEL storage operations at ANL-W would be 
phased out with minimal impact on the site infrastructure.  

%4 

a a a-.*a a
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Environmental Consequences 

4.2.3.3 Air Quality and Noise 

Construction and operation activities associated with the No Action Alternative and the proposed storage alternatives 
would generate criteria and toxic/hazardous pollutants. To evaluate the air quality impacts at INEL, criteria and toxic/ 
hazardous concentrationis from the No Action Altemative'and the proposed storage altematives are compared with 
Federal and State standards arnd guidelines. Impacts from radiological airborne emissions are described in Section 
4.2.3.9.  

In general, all of the proposed'storage facilities' would emit the same'types of air pollutants during construction. It is 
expected emissions would not exce'ed Federal, State, or local air quality regulations. PMf 0 and TSP concentrations will 
be increased, especially during peak constriction periods.  

The principal sources of emissions during construction include the following: 

"* Fugitive dust from land clearing, site preparation, excavation, and wind erosion of exposed ground 
surfaces 

"* Exhaust and road dust generated by construction equipment, vehicles delivering construction 
materials, and vehicles carrying construction workers 

During operation, impacts from each of the individual storage facilities with respect to the concentrations of 
criteria and toxic/hazardous air pollutants are predicied to be in compliance with Federal, State, and local air 
quality regulations or guidelines. Table 4.2.3.3-1 presents the' estimated pollutant concentrations for each of the 
fissile materials storage alternatives, inrdicating little difference between alternatives with respect to impacts on 
air quality.  

Emission rates attributed td operation of the proposed storage facilities are presented in Tables R 1.3-1 to F. 1.3-3.  
[Text deleted.] Air pollutant emission sources associated with operations include the following: 

"* Operation of boilers for space heating 

"* Operation of diesel generators and periodic testing of emergency diesel generators 

"* Exhaust and road dust generated by vehicles delivering supplies and bringing employees to work 

"* Toxic/hazardous pollutant emissions from facility processes 

Noise impacts during either construction or operation are expected to be low. Air quality and noise impacts for 
each storage alternative are described separately. Supporting data for the air quality and noise analysis are 
presented in Appendix F.  

AIR QUALITY 

An analysis was conducted of the potential air quality impacts of emissions from each of the storage alternatives 
as described in Section 4.1.3.  

Section 176 (c) of the 1990 CAA amendments requires that all Federal actions conform with the applicable state 
implementation plan. EPA has implemented rules that establish the criteria and procedures governing the 
determination of conformity for all Federal actions in nonattainment and maintenance areas. These are discussed 
in Section 4.1.3. The attainment status of the area in which INEL is located is discussed in Section 3.4.3. Since
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Table 4.2.3.3-1. Estimated Operational Concentrations of Pollutants at Idaho National Engineering Laboratory and Comparison With Most 

Stringent Regulations or Guidelines-No Action (2005) and Storage Alternatives

Most Stringent ., 

-Averaging Regulations or 

,. -:~ Timne *. Guideline? No Action Upgrade Consolidation Collocation 

Pollutant (ig/rm3) (gg/rn 3 ) (ig/rm3) (jiglm3) (jig/m 3) 

Criteirja Pollutnts 

Carbon monoxide - -8-hi6ur 10 ,0 0 0 b - 284 284.36 285.4 285.6 

" 1-hour 4 0 ,0 0 0b 614 614.91 617.4 618.1

Lead>' . .  

Nitrogen dioxide 

Ozone 

Particulate matter less than or equal 
tolO microns in diameter

Sulfur dioxide•

Mandated by Idaho 

Total suspended particulate 

Hazardous and Other Toxic 
Compounds 

Acetaldehyde 

Ammonia 

Arsenic. , 

Benzene 

1,3-Butidiene 

Carbon tetrachloride 

Chlorine 

Chloroform 

Cyclopentane 

Formaldehyde 

Hexavalent chromium

! I
1.5b, 

106b 
235b 

50b 

150b 
8o0 

365b 

1,300k 

60d 
150d

Calendar Quarter 
Annual 
1-hour 
Annual 

24-hour...  
Annual.  
24-hlour_.  
3-hour 

Annual 
24-hour 

Annual 
Annual 
Annual 
Annual 
Annual 
Annual 
Annual,.  
Annual 
Annual 
A'nnual 
Annual ,

0 001 
4 
C

5 

80 
6 

135 
579 

5 
80 

0.011 
6.0 

0.00009 
0.029 
0.001 
0.0060 
f 

0.00040 
2.7 
0.012 
0.00006

0.001 4.02 
C

5.0i 

80.14 

6.04 

135.71 
582.07 

5.1~ 
80.4 

0.011 
6.0 ' 

0.00009 

0.029 

0.001 

0.0060, 
<0.'01g 

0.00040 

2.7 
0.012

0.00006

0.001 4.73 

C 

5.05

80.98• 
7.25 

158.5 
681.3' 

5.05 
80.98 

0.0114" 

6.0 '

0.00009 

0.029 

0.001 
0.0060 

<0.019 
0.00040 

2.7 
0.012 
0.00006

U.UU 1 4.91 

C 

5.06 

81.17-" 

7.53 

163.7 
704.2 

5.06" 

81.17 

0.011 " 

6.0 

0.00009 

0.029 

0.001 
0.0060 

0.00040 

2.7 

0.012 
0.00006

.� L.� 

�

14C "-V•,L••--'•'

0.45e 
180e 

0.00023e 

0.120 
0.0036e 

, 0.067e 

30e .

0.043" 
17,000e 

0.077e 
0.000083e
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Table 4.2.3.3-1. Estimated Operational Concentrations of Pollutants at Idaho National Engineering Laboratory and Comparison With Most 
Stringent Regulations or Guidelines-No Action (2005) and Storage Alternatives-Continued 

Most Stringent 
Averaging Regulations or 

Tune Guidelinesa No Action Upgrade Consolidation Collocation 
Pollutant (jig/m3 ) (jig/m3) (Rig/m 3 ) (jig/m3 ) (ig/rm 3) 

Hazardous and Other Toxic 
Compounds (Continued) 
Hydrogen chloride Annual 7.5' 0.98 0.98 0.98 0.98 
Hydrazine Annual 0.00034e 0.000001 0.000001 0.000004 0.000004 
Me rury Annual le 0.042 -0.042 0.042 0.042 
Methylene chloride Annual 0.24e 0.006 0.006 0.006 0.006 
Naphthalene Annual 500e 18 18 18 18 
Nickel Annual 0.0042e 0.0027 0.0027 0.0027 0.0027 
Nitric acid Annual 50e 0.64 0.64 0.64 0.64 
Perchloroethylene Annual 2.le 0.11 0.11 0.11 0.11 
Phosphorus Annual 1e 0.30 0.30 0.30 0.30 
Phosphoric acid Annual 10e f <0.019 <0.019 <0.019 
Potassium hydroxide Annual 20e 0.20 0.20 0.20 0.20 
Proprionaldehyde Annual 4.3e 0.30 0.30 0.30 0.30 
Styrene Annual 1,0 0 0 e 1.3 1.3 1.3 1.3 
Sulfuric acid Annual 10e f <0.019 <0.019 <0.019 
-Toluene Annual 3,750e 370 370 370 370 
Trichloroethylene Annual 0.077e 0.00097 0.00097 - 0.00097 0.00097 
Trimethylbenzene Annual 1,230c 100 100 100 100 
Trivalent chromium Annual 5e 0.036 0.036 0.036 0.036 

a The more strinigent of the Federal and State standard is presented if both exist for the averaging time.  
b Federal and State standard.  
I Ozone, as a criteria pollutant, is not directly emitted or monitored by the candidate site. See Section 4.1.3 for a discussion of ozone-related issues.  
d State standard or guideline.  
c Acceptable air concentrations listed in Rules for the Control of Air Pollution in Idaho apply only to new (not existing) sources and are used here only as reference levels.  

f No sources of this pollutant have been identified.  
$ The concentration represents the alternative contribution only.  
Note: Concentrations are based on site contnbution, including concentrations from ongoing activities (No Action), and do not include the contribution from non-facility sources (for 

example, traffic).  
Source: 40 CFR 50; DOE 1995v; DOE 1996e; DOE 1996f; FDI 1996a:1; ID DHW 1995a; ID DHW 1995b;IN DOE 1996a.
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the area is considered to be an attainrmient area foi criteria pollutants, th6 plroposed actions at this site do not 

require that a conformity analysis be performed. -.' , 

Preferred Alternative: No Action Alternative " --, 

This alternative utilizes estimated air emissions data from total site operations at INEL assuming continuation of 

site missions as described in Section 3.4. These data reflect conservative estimates of criteria and toxic/hazardous 

emissions at INEL. The emission rates for the criteria and toxic/hazardous pollutants for No Action are presented 

in Table F.1.2.4-1. Table 4.2.3.3-1 presents the No Action concentrations. During dry and windy conditions, 
increased PM 10 and TSP concentrations may occur due to ongoing construction associated with other activities 

(that are outside of the scope of this PEIS) under the No Action Alternative. Concentrations of all other criteria and 

toxic/hazardous air pollutants at the site boundary or public access highways are expected to remain within 
applicable Federal, State, and local ambient air quality standards.  

Upgrade Alternative ' -,

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National Laboratory 
Plutonium Subalternative

Modify Existing and Construct New Argonne National Laboratory-West Facilities for.Continued Plutonium 
Storage 

Particulate matter-and TSP concentrations are expected to increase during the peak construction period, 
particularly -during dry and windy conditions. Appropriate-control measures would be followedto minimize 

pollutant concentrations during construction. It is expected that concentrations of all pollutants at the site 

boundary or public access highways would remain: within 'applicable Federal and State ambient air quality 
standards during construction of new and modified facilities.  

During operation, concentrations of criteria and toxic/hazardous air pollutants are predicted to be in compliance 

with Federal, 'State, and local air quality regulations or guidelines. Estimated -pollutant concentrations, 
attributable to increased operations associated with this storage alternative, plus the No Action concentrations, 
are presented in Table 4.2.3.3-1. Concentrations of air pollutants are expected to be the same with or without 
the RFETS and LANL material.  

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 

Laboratory Plutonium Subalternative 'Z' + ,-..  

Modify Existing and Construct New Argonne National Laboratory-West Facilities for Continued Plutonium 

Storage . - .

Air quality impacts for construction and operation for this subalternative-are expected to be similar to those,.  
previously described for the Upgrade Alternative for INEL.  

Consolidation Alternative - .+ .. +. 

Construct New Plutoniumn Storage Facility ' . . ,. ' , 

In addition to the types of sources of emissions during construction associated with the No Action and upgrade, 
of storage facilities, fugitive dust resulting from the operation of a concrete batch plant would be an additional 
emission source associatqd with a new facility. PM10 and TSP concentrations may increase during the peak 
construction period for a new facility, particularly during dry and windy conditions. Appropriate control 
measures would be followed to minimize pollutant concentrations during construction. It is expected that 
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Environmental Consequences 

construction period for a new facility, particularly during dry and, windy conditions. Appropriate control 
measures would be followed to minimize pollutant concentrations during construction. It is expected that 
concentrations of all pollutants at the site boundary or public access highways would remain within applicable 
Federal and State ambient air quality standards during construction.  

During operation, impacts of criteria and toxic/hazardous air pollutants are predicted to be in compliance with 
Federal, State, and local air quality regulations or guidelines. Estimaf&d pollutant concentrations attributable to 
increased operations associated with this storage alternative, plus the No Action concentrations, are presented 
in Table 4.2.3.3-1.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

The Pu and HEU Collocation Alternative would be located in the same area as the consolidation Pu facility and 
would have similar air quality impacts, with the following exceptions. During operation, emissions would be 
higher, as shown in Appendix F. linpacts of criteria and toxic/hazardous air pollutants are predicted to be in 
compliance with Federal, State, and local air quality regulations or guidelines. Estimated pollutant 
concentrations attributable to increased operations associated with this storage alternative, plus the No Action 
concentrations, are presented in Table 4.2.3.3-1.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

Air quality impacts for construction and operation for this subalternative are expected to be similar to those 
previously described for the Upgrade With All or Some RFETS and LANL Pu Subalternative, the Consolidation 
Alternative, and the Collocation Alterfnative. [Text deleted.] 

Phaseout 

Phaseout of existing Pu inventories as a result'of consolidating Pu at another site is expected to result in a small 
reduction in air pollutant concentrations from the No Action concentrations and would be in compliance with 
Federal and State standards.  

NOISE 

The location of the proposed storage facilities relative to the site boundary and sensitive receptors was examined 
to evaluate the potential for onsite and offsite noise impacts. Noise sources during construction may include 
heavy construction equipment and increased traffic. Increased traffic would occur onsite and along offsite local 
and regional transportation routes used to bring construction materials and workers to the site.  

I Preferred Alternative: No Action Alternative 

Nontraffic noise sources associated with continued storage and other ongoing missions are the same as described 
in Chapter 3. The continuation of operations at INEL would result in no appreciable change in traffic noise and 
onsite operational noise sources from current levels. Nontraffic noise sources are located at a sufficient distance 
from offsite areas that the contribution to offsite noise levels would continue to be small. Due to the size of the 
site, noise emissions from construction equipment and operations activities would not be expected to cause 
anrioyance to the public. Some noise sources may be located close enough to onsite noise sensitive areas to result 
in impacts, such as disturbance of wildlife.
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A I.

Upgrade, Consolidation, and Collocatibn Alternatives A ,-' 

-- 3

Nontraffic noise sources associated with'the storage Upgrade Alterniativ'e'would t5e'similar to th6se for existing 

facilities as discussed in Chapter 3. Nontrýffic; operational noise sources ass6iat&d with the storage alternatives 

include existing or additional equipment and machines (cooling systems, vents, motors, and material handling 

equipment). These noise sources would be located at a s'ufficient distance from offsite areas that the contribution 

to offsite noise levels would be small. Due to ,the size of the'site, noise emissions'from Construction equipment 

and operations activities would not be expected to cause annoyance io the public. Some noise sources may result

in impacts, such as disturbance of wildlife. 

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials

Noise impacts for construction and operations for this option are expected to be almost the same as those' 

previously described for the Consolidation Alternative and the Collocation Alternative because noise impacts 

are based on the use of the facility and not the size. [Text deleted.] - , 

Phaseout 

A reduction in noise levels associated with facility operations may result from the phaseout of storage facilities. -
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Environmental Consequences 

4.2.3.4 Water Resources 

Construction and operation of the proposed.long-term storage facilities at INEL would affect water resources.  
No surface water would be withdrawn for construction or for norimal operations. Instead, groundwater from the 
Snake River Plain Aquifer would be used, which is a sufficient source. Water requirements for normal operation 
for all storage options would fall within INEL's current allotment (43,000 million I/,r [11,360 million gal/yr]).  
The site proposed for the upgraded storage facilities would be outsidie the floodplain thai could result from 
failure of MacKay Dam during a probable maximum flood. The site proposed for the Consolidation or 
Collocation Alternative, however, falls within that floodplain. During construction, treated sanitary wastewater 
would be discharged to lined evaporation ponds. While the potential impacts'on surface water during the 
construction phase would result from erosion and sedimentation of drainage channels, the relatively dry climate 
and application of appropriate controls should preclude these potential impacts. No wastewater would be discharged on surface waters during operation of the facilities, nor would there be impacts on surface water 
quality from these activities. All wastewater would be treated and recycled for cooling system makeup.  
Stormwater runoff would be collected and treated, if necessary, before discharge to natural drainage channels.  
[Text deleted.] Table 4.2.3.4-1 presents No Action water resources uses and discharges and the potential 
changes to water resources at INEL resulting from the long-term storage alternatives.  

Preferred Alternative: No Action Alternative 

Surface Water. A description of the activities that would continue at INEL is provided in Section 3.4. Treated 
wastewater discharged to evaporation/infiltration ponds is expected to continue at a rate of 540 million 1/yr 
(142.7 million gal/yr).  

Groundwater. Under this alternative, no additional impacts on groundwater resources are anticipated. Current 
groundwater usage of 7,949 million 1/yr (2,100 million gallyr) is anticipated to decrease to 7,570 million I/yr 
(2,000 million gal/yr) by 2005. Existing tritium plumes in groundwater and in perched groundwater are 
expected to continue to migrate southwest slowly. Studies show that water withdrawals could change the 
existing plumes' southwesterly direction to the east.  

Upgrade Alternative 

I Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 
Laboratory Plutonium Subalternative 

Modify Existing and Construct New Argonne National Laboratory-West Facilities for Continued Plutonium 
Storage 

Surface Water. There are no unique construction characteristics associated with water requirements and 
discharges from this alternative. No surface water would be withdrawn for any construction or operation 
activities associated with any of the proposed upgraded Pu storage facilities. Therefore, there would be no 
impacts on surface water availability. Nonhazardous wastewater generated during construction and operation of 
the upgraded Pu storage facilities would be diverted to either the sanitary or industrial waste treatment ponds, 
where it would be allowed to evaporate into the atmosphere and percolate into the subsurface. It is expected that 
a total of approximately 4.0 million l/yr (1.1 million gal/yr) of nonhazardous wastewater would be generated during the construction phase. This water would be discharged to the sanitary wastewater treatment ponds, 
where it would undergo aerobic and anaerobic treatment and then be allowed to evaporate to the atmosphere 
and percolate into the subsurface under NPDES permit requirements.
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Table 4.2.3.4-1. No Action and Potential Changes to Water Resources at Idaho National Engineering Laboratory-No Action (2005) and 

Storage Alternatives

Affected Resource Indicator No Acti 

Water Source Ground 

Construction 
Water Availability and Use 

Total water requirement (million I/yr) NAa 

Percent increase in projected water useb NAa 

Water Quality 
Total wastewater discharge (million I/yr) NAa 

Percent change in wastewater dischargec NAa 

Operation 
Water Availability and Use 

Total water requirement (millin l/yr) ' 7,570 

Percent increase in projected water used. " , . r 0 
Water Quality '- "••" 

Jotal wastewater discharge (million lyr). . 540 

Percent change in w~stewater discharge' - 0

Upgr 
Without RFETS 

or LANL 
Material 

Ground 

9.7 
0.1

4.0 
0.7

17 
0.2

0 
* , 0.

ade
With RFETS 
and LANL 
Material 

Ground 

12.5 
0.2 

t 6.1 
1.1 

22 
, -0.3 

0 
0,

Consolidation 
Ground 

85 
1.1 

7.8 
1.4 

66 
0.9 

0

Phaseout 
Ground 

0 
0 

0 
0 

0 
0

"0 0

- - I -

1'*'�
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Collocation 
Ground 

104.7 
1.4 

12.8 
2.4 

87 
1.2



Table 4.2.3.4-1. No Action and Potential Changes to Water Resources at Idaho National Engmieeringi borato ry-
Storage Alternatives-Continued

Upgrade 

Without RFETS With 
or LANL RFETS and 

Affected Resource Indicator No Action Material LANL Material Consolidation Collocation Phaseout 

Floodplain 

Is action in 100-year floodplain? NA No No No No No 

Is critical action in 500-year floodplain? NA No No Uncertain Uncertain No

i 
4 
L

�7i7 - -�---�-- - -�----�---�---� -

a See operations section of table for No Action water data.  
b Percent increases in projected water use during construction at INEL are calculated by dividing No Action water requirements (7,570 million I/yr with that for each storage option: 

upgrade existing storage facility without RFETS or LANLmaterial (9.7 million I/yr), Pu upgrade with all RFETS and LANLmaterial (12.5 million l/yr), consolidate Pu storage facility 

(85 million Viyr), collocate Pu and HEU storage facility (104.7 million I/yr), and storage phaseout (0 I/yr).  

C Percent changes in wastewater discharge during construction at INEL are calculated by dividing No Action wastewater discharges (540 million llyr) with that for each storage option: 

upgrade existing storage facility without RFETS or LANL material (4.0 million l/yr), Pu upgrade with all RFETS and LANL material (6.1 million lI/yr), consolidate Pu storage facility 

(7.8 million I/yr), collocate Pu and HEU storage facility (12.8 million l/yr), and storage phaseout (0 I/yr).  
d Percent increases in projected water use during operation at INEL are calculated by dividing No Action water requirements (7,570 million lIyr) with that for each storage option: 

upgrade existing storage facility without RFETS or LANL material (17 million I/yr), Pu storage upgrade with all RFETS and LANL material (22 million I/yr), consolidate Pu storage 

facility (66 million I/yr), collocate Pu and HEU storage facility (87 million I/yr), and storage phaseout (0 lI/yr).  

' Present changes in wastewater discharged during operation at INEL are calculated by dividing No Action wastewater discharges (540 million I/yr) with that for each storage option: 

upgrade existing storage facility without RFETS or LANL material (0 l/yr), Pu storage upgrade with all RFETS and LANL material (0 lI/yr), consolidate Pu storage facility (0 l/yr), 

collocate Pu and HEU storage facility (0 I/yr), and storage phaseout (0 1Iyr).  

Note: NA=not applicable. Construction impacts are considered to be temporary, lasting only throughout the construction period. Impacts from operations would occur continuously.  

During operations wastewater will be recycled.  

Source: DOE 1996e; DQE 1996f; IN DOE 1996a; INEL 1995a:1.  
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[Text deleted.] 

During operation, utility, process, and sanitary wastewater for the upgraded Pu storage facilities wouldbe 

diverted to the sanitary waste treatment 'ponds, where it would undergo aerobic and anaerobic treatment and then 

be allowed to evaporate into thie atmosphere and percolate into the subsurface. Similarly, cooling system 

blowdowvn and stormwater rinoff would be diverted to the industrial waste treatment ponds and ANL-W sewage 

lagoons, where it would be allowed to evaporate or percolate. Industrial and sanitary wastewater treatment pond 

water is monitored for the parameters specified in the site-specific NPDES permit. If evaporation pond capacity 

is limited, uncontaminated effluents'would be discharged to natural drainage channels. Contaminated effluents 

would be diverted to, and treated in, the liquid radioactive waste treatment system before disposal. 

No constiuction twould occur in areas delineated as 100-year floodplains. The proposed site is also located above 

the maximum probable flood elevation, which is higher than the 500-yeai flood elevatiofi. The closest large 

surface water body, the Big Lost River, is located approximately :16 km (10 mi)'wvest of the proposed site.  

Because INEL is in a region'_vher6 flash floods could occur, the facilities would be designed to withstand such 

flooding. " " 

Groundwater. All water required for consiruction and operation would be supplied fromgroundkater from the 

Snake River Plain Aquifer. Construction water requirements for jhe upgraded Pu storage upgrade are small relative 

to INEL's total usage. As shown in Table 4.2.3.4-1, upgrading the ANL-W facilities would require approximately 

9.7 million 1/yr (2.6 million gallyr) of water, which represents a 0.1-percent increase over the projected annual 

groundwater usage. Annual groundwater-requirements for operation of the proposed facilities are estimated to be 

approximately 17 million 1 (4.5 million gal), which represents a 0.2-firecefit increase over the projected No Action 

groundwater usage. This small increase in overall demand should cause minimal impacts. This would increase the 

total projected amouht to be pumped at INEL to underl 8 percent of the total allotment." 

Construction and operation of the proposed upgraded Pu storage facilities would not result in direct discharges 

to groundwater. Treated wastewater discharged to evaporation/infiltration ponds, however, would percolate 

downwýrd into the'groundwater. The water would be monitored and would not be discharged into the ponds 

until contaminaint levels are within the limits specifie'd. Impacts'on groundwater quality are therefore not 

expected. In addition, other factors' contributing to a lessening of potential impaicts on groundwater are the 

combined effects of a deep water table, low discharge volumes, and high evaporation rates. Therefore, the 

tritium contamination problem in the Snake River Plain Aquifer, as identified in Section 3.4.4,' would not be 

exacerbated by any of the long-term storage alternatives. '' .- ' 

U pgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 

Laboratory Plutoniuth Subalternative " ..t .- ' 3 

Modify Existing and Constriict New Argbnne National Labdratory-West Facilities for Continued Plutonium 
Storage 

I The Pu storage upgrade using all or some RFETS Pu and LANL Pu rfiateria at INEL would increase'water" 

discharges during construction by 6.1 million 1/yr (1.6 million gal/yr), or-l.1 percent over the projected No 

Action discharge during construction. During operations, wastewater would be recycled. All other wastewater Irequirements and floodplain issues of the Pu storage upgrade with RFETS Pu and LANL Pu material are similar 

to those of the Pu consolidated option. During construction, Pu storage upgrade using RFETS Pu and LANL Pu 

material would require 12.5 million 1/yr (3.3 million'gal/yr), or a 0.2-percent increase over projected No Action 

water use. During operations, 22 million 1/yr (5.8 million gal/yr) of water would be required,' or a 0.3-percent 

increase over projected No Action water use.' - ' . '

I Water resources impacts for construction and operation upgrading with some RFETS Pu and LANL Pu material 

are expected to be similar to, but less than, those previously described for the other storage options at INEL.  
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Environmental Consequences 

Consolidation Alternative 

Construct New Plutonium Storage Facility, 

The new consolidated Pu storage facility would be located just outside the ICPP area of INEL. The impacts 
associated with it are the same as those discussed above for the upgrade of the existing Pu storage area, with the 
following exceptions.  

Sanitary wastewater quantities generated during construction of this alternative would be approximately 
7.8 million 1/yr (2.1 million gal/yr). These effluents would be discharged to evaporation/infiltration ponds. No 
impacts are expected. Surface water would not be used for this option, so no impacts on surface water 
availability would be expected. The groundwater requirements of this option are slightly greater than those for 
the previous option. This option would require approximately 85 million I/yr (22.5 million gal/yr) and 
66 million 1/yr (17.4 million gal/yr) of water for construction and operation, respectively. These additional 
requirements represent 1.1- and 0.9-percent increases, respectively, in: the projected No Action annual 
withdrawals from the Snake River Plain Aquifer and should not cause any impacts on groundwater availability.  

The proposed site for this facility falls within the estimated floodplain that could result from failure of the 
MacKay Dam during a maximum flood, which would be greater than the 500-year flood.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

The new consolidated and collocated storage facilities would be located in the same area as the new storage 
facility, just outside the ICPP area of INEL. The impacts associated with it are the same as those discussed 
above, with the following exceptions.  

Sanitary wastewater quantities generated during construction and operation of this option would be greater than 
for the previous option and are approximately 12.8 million I/yr (3.4 million gai/yr). These effluents would be 
discharged to evaporation/infiltration ponds; During operations, wastewater will be recycled. No impacts are, 
expected. Groundwater requirements during construction and operation of this option would be slightly, greater 
than those for the new Pu storage facility. This option would require approximately 104.7 million 1/yr 
(27.7 million gal/yr) and 87 million I/yr (23 million gal/Yr) for construction and operation, respectively. These 
additional requirements represent 1.4- and 1.2-percent increases, respectively, in the projected No Action annual 
groundwater withdrawals. These small" increases boost the total projected groundwater withdrawal to a 
maximum of 17.8 percent of the groundwater allotment; there should be no impact on groundwater availability.  

Subalternative Not Including Strategic Reserve and,Weapons Research and Development Materials 

Water resource impacts for construction and operation for this option are expected to be slightly less than those 
previously described for the Pu consolidated and Pu and HEU collocated storage alternatives at INEL because 
of the reduction in the amount of material. [Text deleted.], 

Phaseout 

If the current Pu storage mission at INEL was phased out, groundwater withdrawals from the Snake River Plain 
Aquifer and nonhazardous wastewater discharge to evaporation/percolation ponds would decrease by negligible 
quantities. No noticeable impacts would occur or be alleviated due to these decreases.  

[Text deleted.] 
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4.2.3.5 Geologyand Soil , 9' . "4 ..  

Construction' afte"rnii'es at-INEL would have ii ino-p'i~t oni the geologic resources. A 

moderate seismic risk exists, but would be 'onsidered in'the design of the 'pr6posed alternatives. The existing 

seismic risk does not preclude the safe construction and operation of the proposed alternative facilities. The 

facilities would be designed for earthquake-generated ground accelerations, in accordance with DOE 0 420.1, 

Facility Safety. Because there'are no known capable faults at INEL, the potential for ground rupture as a result 

of an earthquake during the life of a proposed alternative is minimal; ground shaking is more likelyAntensities 

of approximately VII on the MMI scale are possible but would not affect newly designed facilities. Human 

health effects from accidents initiated by natural phenomena (for example, earthquakes) are discussed in 

Sectiofi 4.2.3.9. Volcanic activity is improbable during the life of the alternatives and is not anticipated to affect 

the construction and operation of the alternatives. Lava extrusions could recur with a recurrence probability at 

approximately once in every 3,000 years. Precursors, such as shallow earthquakes, gas venting activity, and an 
increase in groundwater temperatures can provide' advance warning of most eruption of this type; no such 

activity is currently indicated at INEL. It is highly unlikely that landslides, sinkhole development, or other 

nontectonic events would affectproject activities. Slopes and underlying foundation materials are generally 

considered stable. Geologic resources'at INEL consist of surficial sand, griael, or clay deposits that have low' 

economic'value. New construction may increase the use of these materials, but because large volumes of these 

materials are present, the effect to the geologic resource is anticipated to be negligible. ' 

Impacts to the geologic and soil resources occur during, or as a result of, ground-disturbing construction 

activities. Construction of the altemri1Ges may involve ground-disturbing activities that could affect the soil 

resources. The amount of land disturbed is specified below for each alternative. Impacts to the soil resource 

depend on the specific soil units in the disturbed area, the extent of land-disturbing activities, and the amount of 

soil disturbed. Control measures Would be'eneployed to minimize soil erosion. Within INEL, the soil erosion 

potential is'dire~tly related to' the amount of land disturbed b6cause soil arid climatic conditions 'are similar 

throughout the site.

[Text deleted.], 

Preferred Alternative: No Action Alternative

- 4 ' 44 4' 4 444 
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Under the No Action Alternative, DOE would continue current and ongoing activities at INEL. There would be 

no ground-disturbing activities beyond those associated with existing and future site improvements: Because no 

new construction and the associated ground disturbance for potential soil erosion would occur, the No Action 

Alternative would have no effect on the soil resources atthe site."'" . 4

TT..1 A � ''� '� 44

444 4 4 -444

upgrauet•lUtXIa aILV , ,, 4 ' , 4 ". ;"4 4 '..  

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 

Laboratory Plutonium Subalternative 

Modify Existing, and Construct New Argonne Nattonal Laboratory-West Facilities for Continued Plutonium .2 

Storage 444 
44 

No apparent direct or indirect 'effects' on the geologic resource rie' aniticipated because heither facility 

construction and operation activity nor site infrastructure improvements will restrict access to potential geologic 

resources. Design of the facilities would ensure that they would not be affected by potentially hazardous 

geologic conditions. ¶ 

Construction activities will occur completely on previously disturbed land, as described in Section 4.2.3.1, and 

involve land disturbance of approximately 9 ha (22 acres). Soil disturbance would occur primarily from ground
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Environmental Consequences 

disturbing construction activities (foundation preparation) and activities associated with building construction 
laydown areas that can expose the soil profile and lead to a possible increase in soil erosion as a result of wind 
and water action. Soil loss would depend on the frequency and severity of rain, wind velocities (increases in 
wind velocity and duration increase potential soil erosion), and the size, location, and duration of ground
disturbing activities.  

Net soil disturbance during operations would be considerably less than during construction because areas 
temporarily used for construction laydown would be restored. Although stormwater runoff and wind action 
could occur during operation, they are anticipated to be minimal. [Text deleted.] 

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 
Laboratory Plutonium Subalternative, 

Modify Existing and Construct New Argonne National Laboratory-West Facilities for Continued Plutonium 
Storage 

Construction and operation effects on, geological and soil resources wouldbe the same as those discussed 
previously for the upgrade without RFETS-or LANL Pu Subalternative, because 'the inclusion or exclusion of 
RFETS and LANL Pu material would not change the amount of land disturbed during construction.  

Consolidation Alternative 

Construct New Plutonium Storage Facility 

No apparent direct or indirect effects on the geologic resources are anticipated, because neither facility 
construction and operational activities nor site infrastructure improvements will limit access to potential 
geologic resources.  

[Text deleted.] Additional soil impacts would be expected from the construction of the storage facility, which 
will occur completely on undisturbed land, as described in Section 4.2.3.1. Approximately 58.5 ha (144 acres) 
would be disturbed for the Consolidation Alternative, affecting the soil profile and leading to a possible increase 
in erosion. Analysis in this section is the same as that provided for the Upgrad6 Aiternative.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

No apparent direct or indirect effects on the geologic resource are anticipated, because neither facility 
construction and operational activities nor site infrastructure improvements will restrict access to potential 

r; geologic resources.  

[Text deleted.] Construction of the storage facilities would occur on undisturbed land as described in Section 
4.2.3.1. However, additional soil impacts would be anticipated because this alternative-has the largest 
construction and land use requirements. During construction, approximately 89.5 ha (221 acres) would be 
disturbed for the new facilities, affecting the soil profile and leading to a possible temporary increase in erosion 
as a result of stormwater runoff and wind action. Soil impacts during operation are expected to be minimal.  i Analysis in this section is the same as that provided for the Upgrade Alterriative.  
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Exclusion of strategic reserve and weapons R&D materials wouldgive almost the same effects to the soil resources for the No Action Alte6rative, the Upgrade Alternativ&,'thie 'Consolidation Alternative, and the 
Collocati6n Altemativ'e. By excluding these materials the size of a facility would be similar,' thus not changing 
t-ihe'amount of land disturbed by construction activities. No effect to the geologic resource is anticipated as a 
result of this subalternative.  

Phaseout 

The phaseout of storage capacity would have-no ipparent effects on the geologicresources. However, phaseout 
could result in beneficial effects on the soils of the area. Hazardous, radioactive, and mixed waste sources would 
be eliminated from the area, thus decreasing the potential for future soil contamination.  

[Text deleted.]
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Environmental Consequences 

4.2.3.6 Biological Resources 

Preferred Alternative: No Action Alternative 

Under this alternative, the Pu storage mission described in Section 2.2.3 would continue at INEL. These 

activities would result in no appreciable change to current conditions of biological resources at INEL, as 

described in Section 3.4.6.  

Upgrade Alternative 

Upgrade Without Rocky Flats Environmental Technology Site Plutonium or Los Alamos National 

Laboratory Plutonium Subalternative 

Modify Existing and Construct New Argonne National Laboratory-West Facilities for Continued Plutonium 

Storage 

Upgrading existing Pu storage facilities at the ANL-W area of INEL would cause minimal disturbance to 

biological resources. This is because all activities, including some new construction, would take place within an 

area that is currently disturbed. Noise associated with construction could cause some temporary disturbance to 

wildlife, but this impact would be minimal since animals living adjacent to the current facility would have 

already adapted to its presence. Impacts on wetlands and aquatic resources would not occur since these 

resources are not found in the upgrade area, and all discharges would be to existing evaporation ponds. Since 

the upgrade would take place within a developed area, impacts on threatened and endangered species would not 

be expected.  

Upgrade With All or Some Rocky Flats Environmental Technology Site Plutonium and Los Alamos National 

Laboratory Plutonium Subalternative 

Modify Existing and Construct New Argonne National Laboratory-West Facilities for Continued Plutonium 

Storage 

Upgrading with all or some of the RFETS and LANL materials stored at INEL would not be expected to change 

impacts on biological resources from those described for the Upgrade without RFETS Pu or LANL Pu 

Subalternative.  

Consolidation Alternative 

Construct New Plutonium Storage Facility 

Under this alternative, Pu reserves would be consolidated in a new storage facility at INEL. Impacts on 

terrestrial resources, wetlands, aquatic resources, and threatened and endangered species are discussed below.  

Terrestrial Resources. Construction of the Consolidated Pu storage facility would result in the disturbance of 

58.5 ha (144 acres) of terrestrial resources, or less than 0.03 percent of INEL. This includes areas on which plant 

facilities would be constructed, as well as areas revegetated following construction. Vegetation within the 

proposed site would be destroyed during land-clearing operations. Big sagebrush is the dominant plant within 

the proposed site. Plant communities in which big sagebrush is the dominant overstory species are well 

represented on INEL, but they are relatively uncommon regionally because of widespread conversion of shrub

steppe habitats to agriculture.  

Construction of the Pu storage facility would affect animal populations. Less-mobile animals within the project 

area, such as reptiles and small mammals, would not be expected to survive. Construction activities and noise 
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would cause larger mammals and birds in the construction and adjacent areas to'imove to'similar habitat nearby.  
If the area to which they moved was below its carrying capacity, these animals would be expected to survive.  

However, if the area was already su•ppo'6rting the maximum number of inaiid uls, the additional animals would 

compete for limited resources, whikh could lead to habitat degradation and eventual loss of the excess 

population. Because pronghorn use of the proposed site is relatively low, the facility should not have a lasting 

impact on these species. Nests and young animals living within the proposed site may not survive. The site 

would be surveyed as necessary for the nests of migrating birds prior to constiuction. Areas disturbed by 

construction but not occupied by facility structures would be of minimal value to wildlife because they would 

be maintained as landscaped areas.  

Activities associated with facility operations, such as noise and human activity, could affect wildlife living 

immediately adjacent to the Pu storage facility. These disturbances may cause some species to move from the 

area. Disturbance to wildlife living adjacent to the facility would be minimized by preventing workers from 

entering undisturbed areas. Impacts on vegetation from salt drift would not occur since dry cooling systems 

would be used.  

Wetlands. Construction and operation of the Pu storage facility would not affect wetlands since there are no 

wetlands on the proposed site. Wetlands associated with the Big Lost River are located 2.4 km (1.5 mi) from the 

site, so impacts on these wetlands are not expected.  

Aquatic Resources. Construction and operation of the Pu storage facility would not affect aquatic resources 

since there are no surface water bodies on the proposed site. The nearest surface water body is in the Big Lost 

River, which is located 2.4 km (1.5 mi) from the site. Temporary aquatic habitat may develop in evaporation and 

retention ponds, as well as in natural channels in the immediate vicinity of NPDES-permitted outfalls.  

Threatened and Endangered Species. It is unlikely that federally listed threatened or endangered species 

would be affected by construction of the Pu storage facility on INEL, but several State-status species may be 

affected. Up to 58.5 ha (144 acres) of habitat would be lost. Burrows and foraging habitat for the pygmy rabbit 

would be lost. Bat species such as the Townsend's western big-eared bat may roost in caves and forage 

throughout the proposed site. One State-listed sensitive plant species could potentially be affected by 

construction of the facility. The plant species, treelike oxytheca, has been collected at eight sites on INEL and 

at only two other sites in Idaho (IN DOE 1984a:34,36). If present, individual plants of this species could be 

destroyed during land-clearing activities. Preactivity surveys would be conducted as appropriate prior to 

construction to determine the presence of these species in the area to be disturbed. Consultation with USFWS 

and State agencies would be conducted at the site-specific level, as appropriate.  

During operation of the new facilities, several bat species could forage at evaporation and stormwater retention 

ponds. No impacts on threatened and endangered species are expected due to facility operation.  

Collocation Alternative 

Construct New Plutonium and Highly Enriched Uranium Storage Facilities 

Under this alternative, consolidated Pu reserves would be stored with HEU inventories in a new collocated 

storage facility(s) at INEL. Construction and operation of collocated storage facilities at INEL would have 

effects on biological resources similar to, but somewhat greater than, those described for the consolidated 

storage facility. Construction of the collocated storage alternative would disturb 89.5 ha (221 acres) of habitat.  

Subalternative Not Including Strategic Reserve and Weapons Research and Development Materials 

The exclusion of strategic reserve and weapons R&D materials would have almost the same effects to the 

Upgrade With All or Some RFETS and LANL Pu Subalternative, the Consolidation Alternative, and the 

4-152



Environmental Consequences 

Collocation Alternative. The size of the facility would be similar and would not reduce the amount of habitat 

disturbance, and the potential impacts on biological resources would be similar. [Text deleted.] 

Phaseout 

The phaseout of Pu storage facilities at INEL would not be expected to affect biological resources, although 

increased human activity could temporarily disturb some wildlife sp6cies in the vicinity of the site.
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