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Abstract: The National Nuclear Security Administration, a separately organized agency within DOE, is
responsible for providing the Nation with nuclear weapons, ensuring the safety and reliability of those
nuclear weapons, and supporting programs that reduce global nuclear proliferation. These missions are
accomplished with a core team of highly trained nuclear experts. One of the major training facilities for
these personnel is located at Technical Area 18 (TA-18), within the Los Alamos National Laboratory
(LANL), Los Alamos, New Mexico. Principal TA-18 operational activities involve research in and the
design, development, construction, and application of experiments on nuclear criticality.

Though TA-18 is judged to be secure by DOE’'s independent inspection office, its buildings and
infrastructure are from 30 to more than 50 years old and are increasingly expensive to maintain and operate.
Additionally, the TA-18 operations are located in a relatively isolated area, resulting in increasingly high
costs to maintain a security Category | infrastructure. NNSA wishes to maintain the important capabilities
currently provided at TA-18inamanner that reducesthelong-term costsfor safeguards and security. NNSA
proposesto accomplish this by relocating the TA-18 security Category I/11 capabilities and materialsto new
locations.

The TA-18 Relocation EIS evaluates the potential direct, indirect, and cumulative environmental impacts
associated with this proposed action at thefollowing DOE sites: (1) adifferent siteat LANL at LosAlamos,
New Mexico; (2) the Sandia National Laboratories/fNew Mexico at Albuquerque, New Mexico; (3) the
Nevada Test Site near Las Vegas, Nevada (the Preferred Alternative); and (4) the Argonne National
Laboratory-West near Idaho Falls, Idaho. The EIS also analyzes the alternatives of upgrading the existing
TA-18facilitiesand the No Action Alternative of maintaining the operations at the current TA-18 location.

Public Comments: The draft EIS was issued for public review and comment on August 17, 2001. The
public comment period was scheduled to end on October 5, 2001, but due to the events of
September 11, 2001 the comment period was extended to October 26, 2001. Public hearings to solicit
comments on the draft EIS were held in 1daho, Nevada and New Mexico. All comments were considered
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during the preparation of the final EIS, which also incorporates additional and new information received
since the issuance of the draft EIS. In response to comments on the TA-18 Relocation Draft EIS, the final
ElIS containsrevisionsand new information. Theserevisionsand new information areindicated by adouble
underlinefor minor word changes or by asidebar in the margin for sentence or larger additions. Appendix J
contains the comments received during the public review period of the TA-18 Relocation Draft EIS and
DOE' sresponses to these comments. DOE will usethe analyses presented in thisfinal EIS aswell as other
information in preparing the Record of Decision for the proposed relocation of TA-18 capabilities and
materials at the Los Alamos National Laboratory. DOE will issue this Record of Decision no sooner than
30 days after the U.S. Environmental Protection Agency publishes a notice of availability of thisfinal EIS
in the Federal Register.
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CONVERSIONS

METRIC TO ENGLISH ENGLISH TO METRIC
Multiply by Toget Multiply by Toget

Area

Square meters 10.764 Square feet Square feet 0.092903 Square meters

Square kilometers 247.1 Acres Acres 0.0040469 Square kilometers

Square kilometers 0.3861 Square miles Square miles 2.59 Square kilometers
Concentration

Kilograms/square meter 0.16667 Tons/acre Tons/acre 0.5999 Kilograms/square meter

Milligrams/liter 12 Parts/million Parts/million 12 Milligrams/liter

Micrograms/liter 12 Parts/billion Parts/billion 12 Microgramg/liter

Micrograms/cubic meter 12 Partg/trillion Partg/trillion 12 Micrograms/cubic meter
Density

Grams/cubic centimeter 62.428 Pounds/cubic feet || Pounds/cubic feet 0.016018 Grams/cubic centimeter

Grams/cubic meter 0.0000624 Pounds/cubic feet || Pounds/cubic feet 16,025.6 Grams/cubic meter
Length

Centimeters 0.3937 Inches Inches 254 Centimeters

Meters 3.2808 Feet Feet 0.3048 Meters

Kilometers 0.62137 Miles Miles 1.6093 Kilometers
Temperature

Absolute

DegreesC + 17.78 18 Degrees F DegreesF - 32 0.55556 DegreesC
Relative
DegreesC 18 Degrees F Degrees F 0.55556 DegreesC

Velocity/Rate

Cubic meters/second 2118.9 Cubic feet/minute || Cubic feet/minute 0.00047195 Cubic meters/second

Grams/second 7.9366 Pounds/hour Pounds/hour 0.126 Grams/second

Meters/second 2.237 Miles/hour Miles/hour 0.44704 Meters/second
Volume

Liters 0.26418 Gallons Gallons 3.78533 Liters

Liters 0.035316 Cubic feet Cubic feet 28.316 Liters

Liters 0.001308 Cubic yards Cubic yards 764.54 Liters

Cubic meters 264.17 Gallons Gallons 0.0037854 Cubic meters

Cubic meters 35.314 Cubic feet Cubic feet 0.028317 Cubic meters

Cubic meters 1.3079 Cubic yards Cubic yards 0.76456 Cubic meters

Cubic meters 0.0008107 Acre-feet Acre-feet 1233.49 Cubic meters
Weight/Mass

Grams 0.035274 Ounces Ounces 28.35 Grams

Kilograms 2.2046 Pounds Pounds 0.45359 Kilograms

Kilograms 0.0011023 Tons (short) Tons (short) 907.18 Kilograms

Metric tons 1.1023 Tons (short) Tons (short) 0.90718 Metric tons

ENGLISH TO ENGLISH

Acre-feet 325,850.7 Gallons Gallons 0.000003046 Acre-feet
Acres 43,560 Square feet Square feet 0.000022957 Acres
Square miles 640 Acres Acres 0.0015625 Square miles

a. Thisconversion isonly valid for concentrations of contaminants (or other materials) in water.

METRIC PREFIXES

Prefix Symbol Multiplication factor

exar E 1,000,000,000,000,000,000 = 10
peta- P 1,000,000,000,000,000 = 10"
tera- T 1,000,000,000,000 = 10%
giga G 1,000,000,000 = 10°
mega- M 1,000,000 = 10°
kilo- k 1,000 = 10°
deca- D 10 = 10*
deci- d 01 = 10!
centi- c 0.01 = 107
milli- m 0.001 = 10°
micro- U 0.000001 = 10°
nano- n 0.000 000001 = 10°
pico- p 0.000 000 000 001 = 1072

Xii



SUMMARY

This document summarizes the U.S. Department of Energy’s Environmental |mpact Statement for the
Proposed Relocation of Technical Area 18 Capabilities and Materials at the Los Alamos National
Laboratory (TA-18 Relocation EIS). Inaddition to information concerning the background, purpose and
need for the proposed action, and the National Environmental Policy Act process, this summary includes
the requirements for current and future Technical Area 18 missions, the alternatives and proposed
relocation facilities, the Department of Energy’ s identified Preferred Alternative, and a comparison of
environmental impacts among alternatives.

S.1 INTRODUCTION AND BACK GROUND

The National Nuclear Security Administration (NNSA), a separately organized agency within the
U.S. Department of Energy (DOE), isresponsible for providing the Nation with nuclear weapons, ensuring
the safety and reliability of those nuclear weapons, and supporting programs that reduce global nuclear
proliferation. Thesemission responsibilitiesare accomplished through theuse of DOE’ scoreteam of highly
trained nuclear experts. One of the major training facilities for DOE personnel is located at Technical
Areal8(TA-18) at theLosAlamosNational Laboratory (LANL), LosAlamos, New Mexico. The principal
TA-18 operationistheresearchin and thedesign, devel opment, construction, and application of experiments
on nuclear criticality.

TA-18 supportsimportant defense, nuclear safety, and other national security mission responsibilities. The
operations at TA-18 enable DOE personnel to gain knowledge and expertise in advanced nuclear
technologies that support the following: (1) nuclear materials management and criticality safety;
(2) emergency responsein support of counterterrorism activities; (3) safeguards and arms control in support
of domestic and international programs to control excess nuclear materials; and (4) criticality experiments
insupport of Stockpile Stewardship and other programs. The TA-18facilitiesarethe Nation’ sonly facilities
capableof performing general -purpose nuclear materialshandlingfor avariety of experiments, measurements
(to determinethe presence of nuclear materials), and training. TA-18 aso housesthe Western Hemisphere's
largest collection of machines for conducting nuclear safety evaluations and establishing limits for
operations.

The primary operation at TA-18 is the performance of criticality experiments. Criticality experiments
involve systems of fissile material(s), called critical assemblies, which are designed to reach a condition of
nuclear criticality. The capability to conduct criticality experiments also includes development of nuclear
instruments, measurement and eval uation of integral cross sections, accident simulation, dosimetry, and the
detection and characterization of nuclear material. A critical assembly is a machine used to manipulate a
mass of fissilematerial in aspecific geometry and composition. The movement or addition of fissilematerial
in the critical assembly can allow it to reach the condition of nuclear criticality and control the reactivity.
A critical assembly isasmall version (i.e., from several inchesto several feet) of anuclear power plant core.
Fissile materials that can be used in a critical assembly typically consist of one of the following five main
isotopes: uranium-233, uranium-235, neptunium-237, plutonium-239, or plutonium-241, in a specific
composition and shape. A neutron source may be placed near the assembly to ensure that the fission rate of
the critical assembly can bereadily observed asit approaches and reachescriticality. The quantity of fissile
material capable of sustaining such areaction is called the critical massfor that assembly. Critical massis
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SPECIAL NUCLEAR MATERIALS SAFEGUARDSAND SECURITY
(DOE Order 474.1-1A)

Specia nuclear materials (SNM) are defined in the Atomic Energy Act of 1954 as (1) plutonium, uranium enriched in the
isotope 233 or 235, or any other material designated as SNM; or (2) any material artificially enriched by any of the above.

DOE’s policy isto protect national security and the health and safety of DOE and contractor employees, the public, and the
environment by protecting and controlling SNM. Thisis done by designing specific safeguards and security strategiesto
prevent or minimize both unauthorized access to SNM and unauthorized disclosure, 1oss, destruction, modification, theft,
compromise, or misuse of SNM as aresult of terrorism, sabotage, or events such as disasters and civil disorders.

DOE uses a cost-effective, graded approach to providing SNM safeguards and security. Quantities of SNM stored at each
DOE site are categorized into security Categories|, 11, 111, and 1V, with the greatest quantities included under security
Category | and lesser quantities included in descending order under security Categories |l through 1V.

afunction of many factorsincluding the mass and enrichment of thefissile material; the geometry, or shape,
of the assembly; and the presence of reflectors or neutron absorbers.

Since 1948, thousandsof experimentswith several fissile material s (uranium-235 and uranium-233, i sotopes
of plutonium, and neptunium-237) have been conducted at TA-18. These experiments have been performed
withmetal or compounds, both bare and reflected, assolid, liquid, and gasthroughout theentirerange of fast,
intermediate, and thermal neutron spectra. Critical assembliesat TA-18 are designed to operate at |ow-to-
average power and at temperatures well below the fissile material temperature operating limits (which sets
them apart from normal reactors), with low fission-product production and minimal fission-product
inventory. (See text box below for a discussion of atypical critical assembly.) SNM is stored in either
Critical Assembly Storage Areas (CASAS) or in the Hillside vault. The onsite TA-18 nuclear material
inventory isrelatively stable and consists primarily of isotopes of plutonium and uranium. The bulk of the
plutonium ismetal and is either clad or encapsulated. The use of toxic and hazardous materiasislimited.

DOE proposesto relocate the TA-18 mission operationa capabilities and materials to a new location and
continue to perform those mission operations at the new location for the foreseeabl e future (for purposes of
the environmental impact statement (EIS), the operations are assessed for a 25-year operating period). As
described below, the EIS evaluates four aternative locations for the proposed action as well asa TA-18
Upgrade Alternative and the No Action Alternative. The proposed action includes: transport of critical
assembly machines and support equipment to a new location; modification of existing facilities to support
the TA-18 missions; or construction and operation of “new” facilities for 25 years to support the TA-18
missions. Relocation of TA-18 mission operations would also include transport of up to approximately
2.4 metric tons (2.6 tons) of SNM associated with the TA-18 missions and a range of disposition options
associated with the existing TA-18 facilities that would be vacated if the mission operations are rel ocated.

The Environmental Impact Statement for the Proposed Relocation of Technical Area 18 Capabilities and
Materials at the Los Alamos National Laboratory (TA-18 Relocation EIS) evaluates the potential direct,
indirect, and cumulative environmental impacts associated with this proposed action at the following DOE
sites: (1) adifferent site at LANL at Los Alamos, New Mexico; (2) Sandia National Laboratories/New
Mexico (SNL/NM) at Albuquerque, New Mexico; (3) the NevadaTest Site (NTS) near LasV egas, Nevada
(the Preferred Alternative); and (4) Argonne National Laboratory-West (ANL-W) near Idaho Falls, Idaho.
These site alternatives were developed by a DOE-wide Option Study Group (Group) chartered to develop
reasonable alternatives for the relocation of TA-18 mission operations. The Group developed criteriathat
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screened for siteswith existing security Category | infrastructure; nuclear environmental, safety, and health
infrastructure; and compatibility between the site and TA-18 mission operations. The EIS aso analyzesthe
upgrading of TA-18 facilitiesat LANL and the No Action Alternative.

TYPICAL CRITICAL ASSEMBLY

Critical assembly designs at TA-18 use different methods to reach a criticality condition. In some cases, additional fissile
material is added in discrete quantities to an existing configuration. Other criticality assembly designs allow for a constant
mass of fissile material, in two or more separate components, to be moved closer together in small increments. Some
critical assembly systems incorporate movable neutron-absorbing components, which can be moved into and out of the
fissile material massto control the fission reaction. Critical assemblies can be composed of fissile materialsin either solid
or liquid form. For example, a critical assembly could range from a small 15-centimeter (6-inch) sphere of plutonium-239
metal with a mass of about 6 kilograms (13.2 pounds) to larger quantities of enriched uranium-235 in various shapes. An
example of a critical assembly used in the TA-18 facility is the Flattop assembly, shown below. Thisassembly, including all
of its structure, has a base of approximately 2.4 x 1.8 meters (8 x 6 feet) and a height of 1.5 meters (5 feet). Thefissile
material isa 15-centimeter (6-inch) sphere of enriched uranium (93 percent uranium-235) metal or plutonium-239 metal,
reflected by the natural uranium hemisphere blocks.

o\ Zoammey.

Flattop Critical Assembly

Based onthe analytical resultsof the EIS, aswell as cost, schedul e, saf eguards and security issues, and other
programmeatic considerations which are not part of this EIS, DOE intends to make the following decisions
concerning the security Category /11, the Solution High-Energy Burst Assembly (SHEBA), and other
security Category I11/IV activities currently being conducted at LANL’s TA-18 facilities:
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»  Whether to relocate the security Category /11 activitiesfrom TA-18 to anew location, or maintain these
mission support operations at their current location with or without upgraded facilities. If adecisionis
made to relocate the security Category I/11 activities, to select one of four proposed relocation sites
(i.e., TA-55at LANL, TA-V at SNL/NM, the Device Assembly Facility (DAF) at NTS, or ANL-W)

*  Whether to relocate all or some of the TA-18 security Category I11/IV activities to new and/or other
locations at LANL (SHEBA activitiesto TA-39; other security Category I11/IV activitiesto TA-55), or
maintain these operations at their current location with or without upgraded facilities

The analysis in this EIS will support decision making related to eventual site-specific construction and
operation activities for any alternative selected.

S.1.1 Purposeand Need for Action

Nuclear materials management is afundamental responsibility of DOE, asits operations routinely involve
the use of nuclear materials. The nuclear criticality safety, research, and training at TA-18 play akey role
in ensuring that DOE handles nuclear materials in a safe manner.

NNSA isresponsible for anumber of activities involving the use of nuclear materials and maintaining the
Nation’ snuclear weapons program. Activitiesassociated with this mission include handling and processing
fissile materials for use in nuclear weapons and storage of SNM. DOE’s Emergency Response Program
directly supports weapons-of-mass-destruction initiatives stemming from Executive Order 12938 and
Presidential Decision Directives 39 and 62. This program is responsible for developing detection and
diagnostic equipment to protect the United States against terrorist devices of unknown design and origin.
Additionally, DOE’sNuclear Nonproliferation Programisresponsiblefor devel oping nuclear measurement
methodsto verify treaty agreementswith foreign nations, protect the United States against nuclear smuggling
activities, and support domestic and international safeguards.

In other areas of DOE, the Environmental Management Program is responsible for cleaning up former
weapons complex facilities that house surplus fissile materials in various storage arrays. The Civilian
Radioactive Waste M anagement Program isresponsiblefor identifying along-termrepository for high-level
nuclear waste from commercial power plants. In both cases, specific information is needed on nuclear
materials to determine safe storage configurations to prevent criticality events.

To carry out these missions in a safe manner, DOE needs to maintain the capability to conduct general-
purpose criticality experiments and detector development with various types and configurations of SNM.
Additionally, DOE needs to maintain the capability to train its Federal and contractor employees to handle
nuclear materials in a manner that will prevent inadvertent criticality. In 1993, and again in 1997, the
Defense Nuclear Facilities Safety Board recommended that DOE continue to maintain the capability to
support the TA-18 criticality experiments program.

Currently, the criticality experiments activities are conducted at a collection of facilities located at TA-18
in Los Alamos, New Mexico. TA-18 at LANL isthe only DOE facility where criticality experiments are
performed routinely. This collection of facilitiesis near the end of its useful life, and action is required by
DOE to assess alternatives for continuing these activities for the next 25 years.

ThisEISidentifies siting optionsto assist DOE in determining along-term strategy for maintaining nuclear
criticality missions, infrastructure, and expertise presently residing at TA-18.
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S.1.2 Scoping Process

Scoping isaprocess in which the public and stakehol ders provide comments directly to the Federal agency
on the scope of the EIS. This processisinitiated by the publication of the Notice of Intent in the Federal
Register.

On May 2, 2000, DOE published aNotice of Intent to prepare the TA-18 Relocation EIS (65 FR 25472). In
this Natice of Intent, DOE invited public comment on the TA-18 Relocation EIS proposal. Subsequent to
this notice, DOE held public scoping meetings in the vicinity of all sites that might be affected by the
proposed action. Public scoping meetings were held as follows: (1) May 18-Albuquerque, New Mexico;
(2) May 23-North Las Vegas, Nevada;, (3) May 25-1daho Falls, Idaho; and (4) May 30-Espariola,
New Mexico (note: this public meeting was originally scheduled for May 17 at Los Alamos, New Mexico,
but was rescheduled and relocated due to the Cerro Grande Fire).

All comments received, orally and in writing at these meetings, viamail, fax, the Internet, and the toll-free
phone line, were reviewed for consideration by DOE in preparing the EIS.

S.1.2.1 Issuesldentified During the Scoping Period

Many of the verbal and written comments received during the public scoping period identified the need for
DOE to describein detail the existing TA-18 capabilities and processes, aswell as the specific requirements
associated with the alternatives for fulfilling DOE’s mission support needs. In particular, comments
addressed the suitability of other sites to perform these mission support needs, the design of any buildings
to be constructed or modified, construction and operation timelines, and controls to limit releases to the
environment.

A significant number of comments al so expressed concern about the costs associated with operating TA-18
criticality experimentsfacilities or relocating these capabilities elsewhere. These comments suggested that
detailed cost anal yses be conducted to analyze the construction, operation, security, and transportation needs
of the various alternatives.

Many comments also addressed both the SNM needed to support, and the waste streams resulting from,
TA-18 operations. Clarification was requested as to the amount of SNM that would be required under each
alternative, themanner and routes of itstransport, and the availability of suitable shipping containers. Waste
management concerns addressed the need to identify the types and volumes of waste resulting from the
proposed action; the available facilities at each site to treat, store, or dispose of the waste; the associated
transportation requirements; and compatibility of the proposed action with state and Federal regulations.

Several commentors expressed concern over the environmental, health, and safety risks associated with
TA-18 operations. DOE representatives were urged to thoroughly evaluate the potential consequences of
the proposed action on local wildlife, water resources, and the health and safety of arearesidents, and to take
into account the Cerro Grande Fire at LANL. Comments also suggested that the EIS quantify all
radionuclide and chemical emissions resulting from the proposed action. Concerns were raised about the
safety and security of the existing TA-18 facilities and how safety and security would be addressed at each
of the potential relocation sites. Commentors expressed favor or opposition for a particular relocation
alternative, reasons for which included security, cost, and workforce advantages.

S5



Final EISfor the Proposed Relocation of Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory

Major issuesidentified through both internal DOE and public scoping are addressed in the EIS by analyses
in the following areas:

» Land resources, including land use and visual resources

» Siteinfrastructure

* Air quality and acoustics

*  Water resources, including surface water and groundwater
* Geology and soils

» Biotic resources, including terrestrial resources, wetlands, aguatic resources, and threatened and
endangered species

» Cultural and paleontological resources, including prehistoric resources, historic resources, and Native
American resources

»  Socioeconomics, including regional economic characteristics, demographic characteristics, housing and
community services, and local transportation

* Radiological and hazardous chemical impacts during normal operations and accidents
*  Waste management
» Transportation of nuclear materials

In additionto analysesin these areas, the EI S al so addresses monitoring and mitigation, unavoidableimpacts
and irreversible and irretrievable commitment of resources, and impacts of long-term productivity.

S.1.2.2 Issues Raised during the Public Comment Period on the Draft EIS

In August 2001, DOE published the Draft Environmental Impact Statement for the Proposed Rel ocation of
Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory. The regulations
implementing the National Environmental Policy Act (NEPA) mandate aminimum 45-day public comment
period after publication of a draft EIS to provide an opportunity for the public and other stakeholders to
comment onthe EISanalysisand results. The 45-day public comment period onthe TA-18 Relocation Draft
ElSbegan on August 17, 2001, and was scheduled to end on October 5, 2001. Asaresult of the events of
September 11, 2001, the comment period was extended an additional 21 daysto October 26, 2001. During
this 71-day comment period, public hearings were held in Idaho Falls, Idaho; Las Vegas, Nevada; and
Albuquerqueand Espafiola, New Mexico. In addition, the public was encouraged to submit commentsvia
the U.S. mail service, electronic mail, atoll-free 800-number phone line, and atoll-free fax line.

The majority of the comments expressed a preferencefor specific alternativesevaluatedinthe EIS. Reasons
for opposing particular alternatives are provided below.

Reasons cited for opposition to a new facility at LANL included reduced safety, reduced operational

flexibility, and high cost. A reason cited for oppositionto all sitesat LANL was the adver seimpact of LANL
operationsin general on Native American resources.
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Reasonscited for opposition to the NTS Alter native wer e the compounded i mpacts fromthe Yucca Mountain
project and the overall cost of cleanup at NTS.

Reasons cited for opposition to the ANL-W Alternative were the inefficiency in operations introduced by
having LANL personnel working at ANL-Win a campaign mode; potential wildfires; the transportation of
nuclear materials through tribal lands; the “inadequate’ infrastructure at ANL-W, and “ difficult”
compliance to numerous state regulations.

NNSA acknowledges the support for and opposition to the alternatives considered in the TA-18 Relocation
El Sand the issues behind the commentors’ positions. With the exception of cost, all the issuesraised have
been considered in the draft EIS. Although cost is one of several factors that will be considered by the
decision makersinthe Record of Decision, it isbeyond the scope of the TA-18 Rel ocation EI'S, which focuses
on assessing the potential environmental impacts of the proposed action and reasonable aternatives. Based
on analyses conducted after publication of the TA-18 Relocation Draft EIS, NNSA has concluded that
relocating the security Category I/11 activities to the Nevada Test Site is the Preferred Alternative.

Some of the commentors provided suggestions for improving the EIS. Among those were suggestions to
consider the normal operations direct dose to workers and the public from TA-18 activities; to include
mitigation actionsfor air quality impacts from construction activities of the proposed new facility at LANL;
to clarify DOE’ s plans for decontamination and decommissioning of existing and proposed new facilities;
to include considerations of sabotage in the environmental impacts analysis, to provide additional
information regarding accident historiesfor the proposed sites; and to addressthe weapons-related nature
of the operations at the proposed sites.

NNSA considered the commentors’ suggestions and provided clarifications and revisionsin the final EIS,
as indicated in Section S.1.2.3 below. None of these revisions constitute significant changes to the
environmental impacts presented in the TA-18 Relocation Draft EIS

A commentor criticized NNSA and the draft EISon a number of issuesincluding: failureto clearly statethe
missions; stating a Preferred Alter native without providing reasons; inadeguacy of decontamination and
decommi ssioning plans; not addressing groundwater contaminationissuesat TA-18; not addressingterrorist
attacks, and not addressing past LANL procedural violations, which raises potential safety concerns. The
commentor also suggested that existing radioactivity monitoring on behalf of public safety be relocated
along with the other capabilities and that the existing practice of training International Atomic Energy
Agency inspectors continue to be part of the activities at the relocated facilities.

In general, NNSA does not agree that the issues rai sed by the commentor constitute weaknessesin the draft
EIS. NNSA’sresponse to the major issues raised by the commentor is summarized below.

With respect to the TA-18 missions, Chapter 2 (Summary Section S.1.1) of the TA-18 Relocation EIS
discusses the reasons DOE proposes to relocate TA-18 capabilities and materials and the objectives to be
achieved. Asstated in Chapter 2, DOE needs to maintain the capability to conduct criticality experiments.
In addition, TA-18 mission operations and the facilities, personnel, and materials required to support these
operations have been described in detail in Section 3.1 of the TA-18 Relocation EIS. This section also
outlines the TA-18 missions, including Nuclear Materials Management and Criticality Safety, Emergency
Response, Nonproliferation and Safeguards and Arms Control, and Stewardship Science. NNSA would
continue to perform these TA-18 mission operations at a new location. Relocating TA-18 would not
prejudice any future decisionswith respect to other activitiesat LANL such asanalytical chemistry, security,
and plutonium pit manufacturing.
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Issues related to decontamination and decommissioning of TA-18 activities are presented in Section 5.7
(Summary Section S.6.6). Asstated in that section, prior to the initiation of decommissioning activities, a
detailed decontamination and decommissioning plan would be prepared. A separate NEPA review would
be undertaken prior to the commencement of decontamination and decommissioning activities.

Issuesrelated to the security of relocated TA-18 capabilities and material's, including sabotage, are covered
in aclassified appendix to the TA-18 Relocation EIS

With respect to groundwater contamination at TA-18, shallow groundwater monitoring to date has shown
that there are no significantly elevated concentrations of contaminants at TA-18. The Environmental
Restoration Project at LANL has investigated potential release sites at the laboratory, including
TA-18. Thesepotential release sitesare schedul ed for additional characterizationinfutureyears, andalluvial
well samplingisongoing. DOE hasnot made adecision about the ultimate disposition of the TA-18facilities
if themissionsarerelocated. Further NEPA analysiswould be done to support a decision about disposition
and would address cleanup of any existing contamination.

NNSA acknowledges that there have been technical safety requirement violationsat TA-18 in the past. As
part of NNSA'’ s approach to integrated safety management, LANL has taken corrective actions to resolve
theseviol ationsby implementing proceduresand personnel training. Althoughnot all correctiveactionshave
met the compl ete satisfaction of the DOE’ s Office of Enforcement, LANL is continuing to improve quality
assurance and procedures in an effort to eliminate procedural violations.

Properly located radioactivity monitoring of the TA-18 mission activities would continue if they remain at
LANL. Themissionswould continuetoincludetraining activitiesin support of International Atomic Energy
Agency and other programs.

The detailed comments and NNSA'’s responses are included in Appendix J of Volume 2 of this TA-18
Relocation EIS

S.1.2.3 Changesfrom the Draft EIS

In response to comments on the TA-18 Relocation Draft EIS thefinal EIS contains somerevisions. These
revisions are indicated by a double underline for minor word changes or by a side bar in the margin for
sentence or larger additions. Appendix Jcontainsthe commentsreceived during the TA-18 Relocation Draft
El Spublic comment period and DOE’ sresponsesto these comments. The most important changesincluded
in the final EIS are provided below.

I ssues raised during the public comment period

A new Section 1.6 (Summary Section S.1.2.2) was added to summarize the issues raised during the
public comment period.

Changes fromthe draft EIS
A new Section 1.7 (Summary Section S.1.2.3) was added to list the changes included in the final EIS.
Other related NEPA reviews

Section 1.4 (Summary Section S.1.2.4) was revised to include information from NEPA documents
published since the issuance of the TA-18 Relocation Draft EIS.
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Preferred Alternative

Section 3.6 (Summary Section S.5) was revised to reflect the new Preferred Alternative to rel ocate the
security Category I/11 activitiesto NTS.

Direct dose to workers and public

Sections4.2.11.1, 5.2.10.1, 5.3.10.1, 5.4.10.1, 5.5.10.1, and 5.6.3.10 were revised to address the direct
dose to the public from TA-18 normal operation activities.

Consideration of sabotage activities

Section 5.1 and Appendix C, Section C.2, were revised to clarify the issue of including sabotage
considerationsin the EIS.

Accident history

Sections 4.2.11.4, 4.3.11.4, 4.4.11.4, and 4.5.11.4 were revised to provide additional information
regarding accident histories for the proposed sites.

Mitigation measures during construction

Section 5.9 was revised to include mitigation measures for air quality impacts during construction of
proposed new facilities.

Nevada Test Ste map

Figure S-23 in the Summary and Figures 4-22 and 4-30 in Volume 1 were revised to correct errors
related to the location of the boundaries.

Cumulative Impacts

Section 5.3.14 was revised to include information obtained from the Environmental Assessment for the
Sandia Underground Reactor Facility.

Section 5.4.14 was updated to reflect recent information obtained from the Environmental Impact
Statement for a Geol ogic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive
Waste at Yucca Mountain.
S.1.2.4 Relationshipsto Other Actionsand Programs
Thissection explainstherelationshi p betweenthe TA-18 Rel ocation El Sand other relevant NEPA documents
and DOE programs. Completed NEPA compliance actions are addressed in Section S.1.2.4.1; ongoing
actions are discussed in Section S.1.2.4.2.
S.1.2.4.1 Completed NEPA Compliance Actions

Final Environmental Assessment for Device Assembly Facility Oper ations(DOE/EA-0971)—TheFinal
Environmental Assessment for Device Assembly Operations was issued in May 1995 and evaluates the
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proposed action to operate DAF at NTS. DAF isone of the facilities considered under the proposed action
to receive relocated TA-18 activities.

Environmental Assessment for Consolidation of Certain Materials and Machines for Nuclear
Criticality Experimentsand Training — L os Alamos National Laboratory, Los Alamos, New M exico
(DOE/EA-1104)—In May 1996, DOE issued the Environmental Assessment and Finding of No Significant
Impact for Consolidation of Certain Materials and Machines for Nuclear Criticality Experiments and
Training — Los Alamos National Laboratory. This environmental assessment compared the effects of
consolidating nuclear criticality experiments machinesand materialsat theL osAlamosCritical Experiments
Facility (LACEF) at LANL’sTA-18. Actions consolidated through thisenvironmental assessment resulted
in the program which exists today and form the basis for the No Action Alternative presented in the TA-18
Relocation EIS

Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement
(DOE/EI'S-0240)—the Disposition of Surplus Highly Enriched Uranium Final Environmental Impact
Satement wasissued in June 1996. DOE prepared this EIS because of the need to moverapidly to neutralize
theproliferation threat of surplushighly enriched uraniumand to demonstratethe United States' commitment
to nonproliferation. It evaluated management alternatives for materials used by TA-18 activities.

Final Environmental Impact Statement for the Nevada Test Site and Off-Site L ocationsin the State
of Nevada (DOE/EI S-0243)—TheFinal Environmental | mpact Statement for the Nevada Test Steand Off-
Ste Locationsin the State of Nevada wasissued in August 1996. The Record of Decision was published in
December 1996. The proposed action to rel ocate the TA-18 capabilities and materialsis consistent with the
decisions documented in the Record of Decision.

Final Programmatic Environmental I mpact Statement for Stockpile Stewar dship and M anagement
(DOE/EI S-0236)—In September 1996, DOE issued the Final Programmatic Environmental Impact
Satement for Stockpile Stewardship and Management. This programmatic EIS evaluated the potential
environmental impacts resulting from activities associated with nuclear weapons research, design,
development, and testing, aswell as the assessment and certification of the weapons' safety and reliability.
The Record of Decision was published in December 1996. Criticality experiments at TA-18 support the
stockpile stewardship mission addressed in this programmetic EIS.

Site-Wide Environmental Impact Statement for Continued Operation of the Los Alamos National
Laboratory (DOE/EI S-0238)—TheFinal Ste-Wide El Sfor Continued Operation of LANL (LANL SVELS)
was issued in January 1999. In the September 1999 Record of Decision, DOE selected the Expanded
Operations Alternative. The No Action Alternative assessed in the TA-18 Relocation EISis consistent with
the Preferred Alternative chosen through the LANL SWEIS Record of Decision.

Idaho National Engineering and Environmental Laboratory Advanced Mixed Waste Treatment
Prgj ect Final Environmental | mpact Statement (DOE/EI S-0290)—T heldaho National Engineeringand
Environmental Laboratory Advanced Mixed Waste Treatment Project Final Environmental |mpact Statement
was issued in March 1999. The Record of Decision was published in the Federal Register on April, 1999
(64 FR 16948). The impacts of the action DOE decided to implement are factored into the assessment of
potential cumulative impacts discussed in the TA-18 Relocation EIS proposed action.

Final Site-Wide Environmental Impact Statement for Sandia National Laboratories’New Mexico
(DOE/EIS-0281)—The Final Ste-Wide Environmental Impact Satement for Sandia National
Laboratories/New Mexico (SNL/NM SWEIS) was issued in October 1999. The Record of Decision for the
SNL/NM SWEI Swas published inthe Federal Register on December 15, 1999 (64 FR 69996). The proposed
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action to relocate the TA-18 capabilities and materials is consistent with the decision documented in the
SNL/NM SWEIS Record of Decision.

SurplusPlutonium Disposition Final Environmental | mpact Statement (DOE/EIS-0283)—The Surplus
Plutonium Disposition Final Environmental Impact Statement wasissued in November 1999. The Record
of Decision for the programmatic EIS, published in the Federal Register on January 14, 1997 (62 FR 3014),
outlined DOE’ sapproach to plutonium disposition and established thegroundwork for the Sur plus Plutonium
Disposition EIS In the Record of Decision, published in the Federal Register on January 11, 2000
(65 FR 1608), DOE decided to provide for the safe and secure disposition of up to 50 metric tons (55 tons)
of surplus plutonium as mixed oxide fuel and through immobilization. Plutonium used in support of TA-18
activities could be dispositioned, when necessary, using material management methods described in the
Surplus Plutonium Disposition EIS

Final Environmental | mpact Statement for the Treatment and M anagement of Sodium-Bonded Spent
Nuclear Fuel (DOE/EIS-0306)—The Final Environmental Impact Satement for the Treatment and
Management of Sodium-Bonded Spent Nuclear Fuel wasissued in July 2000. The Record of Decision was
published in the Federal Register on September 19, 2000 (65 FR 56565). The proposed action under this
EIS contributes to the cumul ative impacts at the site discussed in the TA-18 Relocation EIS.

Special Environmental Analysis for the Department of Energy, National Nuclear Security
Administration: Actions Taken in Response to the Cerro Grande Fire at Los Alamos National
Laboratory, LosAlamos, New M exico (DOE/SEA-03)—In September 2000, DOE and NNSA issued this
special environmental analysi stodocument their assessment of impactsassociated with emergency activities
conducted at LANL, Los Alamos County, New Mexico, in response to mgjor disaster conditions caused by
the Cerro Grande Fire. These emergency activitiesincluded activitiestaken at TA-18 that altered the TA-18
setting as discussed in the TA-18 Relocation EIS

Environmental Assessment for the Microsystems and Engineering Sciences Applications Complex
(DOE/EA-1335)—The Environmental Assessment for the Microsystems and Engineering Sciences
Applications Complex was issued in September 2000 and analyzed the potential effects of constructing
several new facilitiesand upgrading existing facilitiesat SNL/NM. A Finding of No Significant Impact was
signed on October 16, 2000. The impacts of this action are factored into the assessment of potential
cumulative impacts at SNL/NM in the TA-18 Relocation EIS

Final Programmatic Environmental | mpact Statement for Accomplishing Expanded Civilian Nuclear
Ener gy Resear ch and Development and | sotope Production Missionsin the United States, Including
the Role of the Fast Flux Test Facility (Nuclear Infrastructure Programmatic EIS)
(DOE/EI S-0310)—TheFinal Nuclear InfrastructureProgrammatic El Swasissuedin December 2000. The
Record of Decision was published in the Federal Register on January 26, 2001 (66 FR 7877). Through the
Record of Decision, DOE selected the Preferred Alternative, under which DOE will reestablish domestic
production of plutonium-238, asneeded, using the Advanced Test Reactor at the Idaho National Engineering
and Environmental Laboratory (INEEL) in Idaho and the High Flux Isotope Reactor at Oak Ridge National
Laboratory in Tennessee. Theimpactsof thisaction arefactoredinto the assessment of potential cumulative
impacts at INEEL in the TA-18 Relocation EIS.

Final Environmental Assessment for Atlas Relocation and Operation at the Nevada Test Site
(DOE/EA-1381)—InMay 2001, DOE issued the Final Environmental Assessment for AtlasRelocation and
Operation at the Nevada Test Ste. This document assesses the environmental impacts of DOE’ s proposed
action to disassembl e the Atlas pul sed-power machine at LANL and transport it to NTS, whereit would be
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reassembled in anew building in Area6 north of DAF. The potential effects of thisaction are factored into
the assessment of potential cumulative impacts resulting from the TA-18 Relocation EI'S proposed action.

Final Environmental Assessment for the Sandia Under ground Reactor Facility (DOE/SA-1392)—On
November 13, 2001 DOE issued the Environmental Assessment for the Sandia Under ground Reactor Facility
and a Finding of No Significant Impact for construction and operation of an underground facility designed
for housing the Sandia Pul sed Reactors, discontinue use of the existing facility, and provide storagefor SNM
at TA-V?!, should they be relocated to SNL/NM. The construction and operation of this facility would
parallel the construction and operation of the facility proposed for the TA-18 missions.

S.1.2.4.2 Ongoing NEPA Compliance Actions

Draft Idaho High-Level Waste and Facilities Disposition Environmental Impact Statement
(DOE/EIS-0287)—The Draft Idaho High-Level Waste and Facilities Disposition Environmental |mpact
Statement was issued in December 1999. It evaluates aternatives for managing the high-level radioactive
waste and associated radioactive waste and facilities at INEEL. The proposed action under this EIS
contributes to the cumul ative impacts at INEEL discussed in the TA-18 Relocation EIS.

Final Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear
Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada
(DOE/EI S-0250)—The Final Environmental Impact Statement for a Geol ogic Repository for the Disposal
of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada was
issued in February 2002. This EIS analyzes a Proposed Action to construct, operate and monitor, and
eventually close ageologic repository for the disposal of spent nuclear fuel and high-level radioactive waste
at YuccaMountain in Nye County, Nevadalocated near NTS. The concern of transporting TA-18 SNM to
the NTS DAF in combination with the movement of material to Y ucca Mountain has been discussed in the
TA-18 Relocation EIS

Environmental Impact Statement for the Proposed Chemistry and Metallurgy Research Building
Replacement Project at L os Alamos National L aboratory, L os Alamos, NM—On July 23, 2002, DOE
and NNSA announced itsintent to prepare an Environmental I mpact Statement for the Proposed Chemistry
and Metallurgy Research Building Replacement Project at Los Alamos National Laboratory, Los Alamos,
NM (CMRR EIS) (67 FR 48160). The purpose of this EISis to assess the consolidation and relocation of
mission critical chemistry and metallurgy research (CMR) capabilitiesat LANL fromdegradedfacilitiessuch
that these capabilities would be available on along-term basis to successfully accomplish LANL mission
support activitiesor programs. The contributory effect of releases and emissionsfromthe CMR facility are
included in the baseline descriptions of LANL presented in the TA-18 Relocation EIS,

Relationshipsto Other LANL Projects—DOE routinely conductsplanning activitiesat itssitestoidentify
long-term strategies and options for maintaining infrastructure in support of various missions. As part of
these efforts, potential projects or actions are identified as options for future consideration. Many of these
proj ects never go beyond the initial planning phases due to various factors such asinsufficient justification
or inadequate funding.

DOE hasinitiated aplanning effort that focuses on thelong-term strategy for conducting security Category |
nuclear operationsat LANL. Security Category | nuclear operationsat TA-18 are discussed in Section S.1.
Whileproposalsregarding TA-18 activitiesmay fall within the scope of thisplan, along with other activities
suchasanalytical chemistry, security, and pit manuf acturing, DOE hasdetermined that the TA-18 Rel ocation
proposal must move forward independent of this broader planning effort to ensure continuous mission

1 Technical areasat SNL/NM are desi gnated using roman numerals rather than the arabic numeralsused at LANL.
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support. Many of the activitiesin this planning effort are in the preliminary phase of consideration and the
effort is too speculative at the present time for NEPA analysis. To the extent sufficient information is
available, this EI'S discusses the potential cumulative impacts from other reasonably foreseeable activities
at LANL.

S.2 PROJECT OPERATIONS AND REQUIREMENTS

DOE intends to continue to perform TA-18 mission operations. The mission operations, therefore, aswell
astherequirementsto fulfill them at a new location, are those identified by current activitiesat TA-18 and
are described below.

S2.1 Operations

TA-18 personnel perform general-purpose nuclear materials handling, experiments, and training, including
the construction and operation of high-multiplication devices, delayed critical devices, and prompt critical
devices. The operational capabilities located at TA-18 enable DOE personnel to gain knowledge and
expertise in advanced nuclear technologies that support the following areas:

* Nuclear Materials Management and Criticality Safety
* Emergency Response
* Nonproliferation and Safeguards and Arms Control

e Stewardship Science

Nuclear Materials Management and Criticality Safety

The objective of nuclear materials management and criticality safety activities is to ensure that fissile
material is handled so that it remains subcritical under both normal and credible abnormal conditions to
protect workers, the public, and the environment. This objective is relevant to all DOE programs that are
responsible for safely managing SNM. The following activities would be required to support nuclear
materials management and criticality safety:

» performance of experiments to support safety evaluations for nuclear material process operations

* testing and qualifying equipment and systems used to ensure nuclear criticality safety

» conducting experiments to better understand criticality impacts of nuclear materials in new physical
situations

» maintaining the capability and expertise of DOE’ snuclear criticality saf ety engineersand thosewho have
criticality-safety-related responsibilities

Emer gency Response
The Emergency Response Program elements conducted at TA-18 would include the following activities:

* training, drills, experiments, and technology development activities for emergency response personnel
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 constructing mock-upsof realistic weaponsdesignsto test, devel op, and validate detecti on equipment and
methods to maintain emergency response capabilities

» using nuclear material to conduct criticality experiments to avoid technological surprises
Nonproliferation and Safeguards and Arms Control

Operationsat TA-18 have aready played apivotal roleinthe devel opment of verification technology for the
Strategic Arms Reduction Treaty | and Intermediate-Range Nuclear Forces Agreements. Additionally,
TA-18 operational capabilities provide ongoing training of inspectors and development of safeguards
technology for the International Atomic Energy Agency. The following activities would be performed to
support the nuclear nonproliferation and safeguards and arms control:

 supporting devel opment and testing of technol ogiesfor conducting nuclear measurementsfor verification
or transparency of declarations concerning nuclear weapons

» developing and evaluating new technologies for conducting nuclear measurements to determine the
presence of nuclear materials

» conducting training of law enforcement and emergency response personnel using nuclear materialsin
realistic settings

» providing independent assessment of other Federal agencies’ technologies to assist in the selection of
emergency response capabilities.

Stewar dship Science

Stockpile stewardship is a principal mission responsibility of the NNSA, pursuant to national policy,
presidential directives, and public law. A major element of this mission responsibility is the development
and application of scientific and technical capabilitiesto assure the continued safety and reliability of U.S.
nuclear weapons in the absence of underground nuclear testing.

S.2.2 Facilities, Personnel, and Materials Requirements

A diverse team sponsored by the DOE Office of Defense Programs was sel ected to review DOE’ s mission
requirements presently supported at LANL’s TA-18. This review encompassed all past, current, and any
envisioned missionrequirements, includingall of theoperational capabilitiesidentified above. Theteamwas
tasked with recommending needed facilities, as well as requirements for special experimental equipment,
personnel, and materials to support the operational capahilities and materials supported at TA-18.

Three subteamsfor the major mission requirements (Nuclear Materials Management and Criticality Safety,
Emergency Response, and Nonproliferation and Safeguards and Arms Control) were established. The
subteams were responsible for providing input for the report that delineates the facility, equipment,
personnel, and material requirements to support planned and projected mission requirement workloads.

The TA-18 mission requirements review team reached consensus on the required facilities, equipment,
personnel, and materials necessary to support the operational capabilities deemed necessary. The
requirements are detailed in the project’s Functional and Operational Requirements Document and are
briefly discussed below.
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Facilities and Equipment

The facilities needed to support current and future DOE mission requirements and TA-18 operational
capabilities would consist of security Category | SNM experimental bays with control rooms for critical
assembly machines, SNM storage vaults, waste storage areas, SNM shipping and receiving areas, a low-
scatter facility, aradiography bay, office space, conference rooms, training facilities, access control areas,
change-roomfacilities, amachineshop, an el ectronicsfabrication shop, and other facilitiesnecessary to meet
the regquirements for the safe handling of nuclear materials.

Four security Category I/ll SNM critical assembly machines are required to support ongoing TA-18
operational capability requirements. These machines, discussed below, would be refurbished or replaced
and relocated from TA-18 if arelocation alternative is selected.

» A general-purpose vertical-lift table machine for training and initial assembly of new experiments.
Vertical-lift machinesareideal for this purpose because the stored energy for disassembly is provided by
gravity. At the present time, the Planet machine provides this function.

* A fast-neutron-spectrum benchmarked assembly for validation of calculational methods, basic
measurements of nuclear data of interest to defense and nuclear nonproliferation programs, and training.
At the present time, the Flattop assembly serves this purpose.

* A pulse assembly to validate dynamic weapons models, verify the function of criticality alarm systems
to afast transient, calibrate detectors, and validate radiation dosimetry. The Godiva assembly provides
this function at the present time. The Godiva assembly is particularly appropriate for the validation of
dosimetry.

* A large-capacity, general-purpose vertical table machine to accommodate benchmark experiments
designed to explore unknowns. The Comet machine at TA-18 is currently used for this purpose. Itis
presently stacked with a massive assembly to evaluate intermediate neutron spectra for the first time.

The current operations at TA-18 are aso supported by SHEBA, a low-enriched uranium-solution critical
assembly security Category IV SNM machine. It provides capabilitiesfor free-field irradiation of criticality
alarm systems and dosimetry validation. The SHEBA activities relocation under the various alternativesis
discussed in detail in the EIS.

Per sonnel

Technical staff are needed (including physicists, engineers, and technicians) to performexisting TA-18 and
new-facility mission support functions. These personnel require significant unique experience in nuclear
criticality safety experiments and nuclear materials handling; neutron, gamma, and x-ray measurements,
nuclear instrumentation design; and real-time radiography. Additionally, the personnel need significant
experiencein hazard Category 2, security Category /1l SNM nuclear facility operations, authorization-basis
devel opment and maintenance, and quality assurance. Also, anumber of other support personnel, including
safeguards-and-security-knowl edgeabl e personnel, are needed to implement the security requirements for
the protection of SNM.
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Materials

The current inventory of nuclear material at TA-18 consists of approximately 2.8 metric tons (3.1 tons) of
security Category | SNM and 18.5 metric tons (20 tons) of depleted and natural uranium and thorium.
However, as a result of a concerted effort to reduce unnecessary site inventory, the forecasted mission
support need woul d be to accommodate approximately 2.4 metric tons (2.6 tons) of security Category | SNM
and 10 metric tons (11 tons) of depleted natural uranium and thorium (which do not require special security
arrangements). The SNM inventory would consist of uranium in various forms and enrichments and
plutonium (mostly metals, double-encapsulated or clad), with a wide variety of contents including
plutonium-240, uranium-233, neptunium-237, thorium, and other isotopic sources.

S.3 DEVELOPMENT OF REASONABLE ALTERNATIVES

The TA-18 Relocation EIS evaluates the environmental impacts associated with the proposed action of
relocating TA-18 capabilitiesand material sassociated with security Category I/11 activitiesto anew location.
Location alternatives include the following DOE sites: (1) a different site at LANL at Los Alamos, New
Mexico; (2) SNL/NM at Albuguerque, New Mexico; (3) NTSnear LasVegas, Nevada; and (4) ANL-W near
Idaho Falls, Idaho. These site alternatives were developed by a Department-wide Option Study Group
chartered to devel op reasonabl e alternativesfor therelocation of TA-18 operations. Criteriawere devel oped
that screened for siteswith existing security Category /11 infrastructure; nuclear environmental, safety, and
health infrastructure; and compatibility between the siteand TA-18 operational capabilities. In conjunction
with the relocation of security Category /11 activities the EIS also evaluates the environmental impacts
associated with the relocation of TA-18 security Category I11/1V activitieswithin LANL. The aternatives
evaluated in the EIS are as follows:

TA-18 Upgrade Alternative—This alternative would invol ve upgrading the buildings, infrastructure and
security infrastructure of theexisting TA-18facilitiesto continue housing these TA-18 operationsat their
present location at LANL. Under this alternative, some construction activities would be necessary.

LANL New Facility Alternative—This alternative would involve housing the security Category 1/I1
activities in a new building to be constructed near the Plutonium Facility 4 at TA-55. Under this
alternative, a portion of the security Category I11/IV activities (the SHEBA activities) would either be
relocated to anew structureat TA-39 or remain at TA-18; therest of the security Category I11/1V activities
would either be relocated to a new structure at TA-55 or remain at TA-18.

SNL/NM Alternative—This alternative would involve the housing of the security Category 1/I1 TA-18
operations within a new security Category I/11 facility within TA-V at SNL/NM. Currently, SNL/NM
operates a variety of research-oriented nuclear facilities at TA-V. A new underground facility and
modifications to existing buildings would be required. Under this alternative, a portion of the security
Category I11/1V activities (the SHEBA activities) would either berelocated to anew structureat LANL’S
TA-39 or remain at TA-18; the rest of the security Category I11/1V activities would remain at TA-18.

NTS Alternative—This alternative would involve the housing of the security Category I/1l TA-18
operations in and around the existing DAF. Currently, DAF is used for the assembly of subcritical
assemblies, as well as other miscellaneous national security missions. Under this aternative, a portion
of the security Category I11/IV activities (the SHEBA activities) would either be relocated to a new
structureat LANL’s TA-39 or remain at TA-18; therest of the security Category I11/1V activitieswould
remain at TA-18.
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ANL-W Alternative—This alternative would involve the housing of the security Category 1/11 TA-18
operations in the existing Fuel Manufacturing Facility (FMF) and other existing buildings at ANL-W.
New construction to expand the existing FM F woul d be required to accommodate the TA-18 operations.
Security upgrades would also be necessary. Under this alternative, a portion of the security Category
II/IV activities (the SHEBA activities) would either be relocated to a new structure at LANL’Ss TA-39
or remain at TA-18; the rest of the security Category I11/IV activities would remain at TA-18.

No Action Alternative—As required by Council on Environmental Quality regulations, the TA-18
Relocation ElSincludes the No Action Alternative of maintaining the TA-18 operations at the current
location. This alternative would maintain the current missions at TA-18 as described in the Expanded
Operations Alternative of the LANL SWEIS and the associated Record of Decision (64 FR 50797). No
upgrades or alternatives of either building, infrastructure or security infrastructure would occur.

Table S-1 illustrates the proposed relocation sites for the TA-18 capabilities and materials.

Table S-1 Proposed Relocation Sitesfor TA-18 Capabilitiesand Materials

TA-18 LANL New
No Action Upgrade Facility SNL/NM NTS ANL-W
Activities Alternative | Alternative | Alternative | Alternative | Alternative Alternative
Security Category /Il TA-18 TA-18 TA-55 TA-V DAF FMF/ZPPR
SHEBA (Security Category 1V) TA-18 TA-18 TA-39 or TA-39 or TA-39 or TA-39 or
TA-18 TA-18 TA-18 TA-18
Other Security Category I11/1V TA-18 TA-18 TA-55or TA-18 TA-18 TA-18
TA-18

DAF = Device Assembly Facility; FMF = Fuel Manufacturing Facility; ZPPR = Zero Power Physics Reactor.
S.3.1 Planning Assumptionsand Basisfor Analysis

For the TA-18 Relocation El Salternatives, the EIS eval uates rel ocating the operations currently performed
at LANL’sTA-18tooneof four alternativelocations. The EISevaluatesthedirect, indirect, and cumulative
impactsassociated with (1) therel ocation of criticality operational capabilitiesand support equipment to each
of the four alternative locations; (2) the relocation of some of the inventory of nuclear materials currently
stored at TA-18 to each of the four alternative locations; (3) the construction of new or the modification of
existing facilities to accommodate the security Category /11 activities at each of the alternative locations;
and (4) the operation of the new or existing facility(s) for a 25-year duration. The EIS also discussesin a
generic and qualitative manner the eventual decontamination and decommissioning of any new facility
proposed for construction and the disposition of TA-18 buildings, infrastructure, and surplusequipment after
the proposed relocation. In addition, the EIS evaluates the environmental impacts associated with the
continuation of the operations at TA-18 by upgrading the existing TA-18 facilities (TA-18 Upgrade
Alternative) and the rel ocation of SHEBA and other security Category 111/IV activities, currently performed
at TA-18, to another location(s) within LANL. Some of the more specific assumptions and considerations
that form the bases of the analyses and impact assessments that are the subject of the EIS are presented
below.

» Asrequired by the Council on Environmental Quality regulations, the TA-18 Relocation EIS evaluates
aNo Action Alternative for comparison purposes. The No Action Alternative, which currently supports
mission requirements at TA-18, may limit DOE’s ability to support future DOE mission requirements
unless significant upgrades to TA-18 infrastructure are accomplished.

» TA-18operationsconsist of security Category I/11 activities, aswell assecurity Category I11/1V activities.
Security concerns regarding the relocation of TA-18 mission operations primarily involve security
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Category /11 activities. Relocating the TA-18 security Category 1/11 activities to a new location within
an existing security Category 1/11 areahasthe potential to reduce life-cycle costs and improve safeguards
and security. While there are no similar security concerns involving security Category I11/1V activities,
existing infrastructure problems at TA-18 necessitate addressing the relocation of these activities in
conjunction with the relocation of security Category /1l activities. The separate treatment of the
relocation of TA-18 activities in terms of security categories is reflected in the presentation of the
alternatives as discussed in Section S.3.2.

» The projected start dates and estimated duration of modifications and construction for each alternative
vary with each site. The periodsfall intherange of 2 to 3 years. For the purpose of the analysis, it was
assumed that construction under any of the alternatives would start sometimein 2004 to 2005 and would
be compl eted by sometime in 2007 to 2008, for a construction period of 3 years. Operationswould start
in 2008. In accordance with the Functional and Operational Requirements Document, the TA-18
replacement facility subsystems and components (including criticality experiments machines) would be
designed for a service life of at least 25 years. Therefore, the EIS assesses the environmental impacts
associated with the operation of the existing or new facilities for a period of 25 years, at which time the
structures would undergo decontamination and decommissioning.

» Thenew buildingsproposed for therel ocation of the TA-18 capabilitiesand materialsarein apreliminary
design stage. Therefore, they are not described in detail in the EIS. However, for the purpose of the
environmental impact analysis, conservative assumptions have been used such that construction
requirements and operational characteristics of these buildings would maximize the environmental
impacts. Thus, the potential impacts from theimplementation of the finalized-design alternativeswould
be |ess severe than those analyzed in this EIS.

» Of thecritical assembly machines proposed for relocation, Comet, Planet, and Flattop are over 40 years
old, and extensive refurbishment or replacement of these machineswould be required before continuing
their missions. Godivaisslightly moremodern, and many of its subsystems have been recently upgraded.

Flattop would be rebuilt using the original uranium parts; all other parts would be new. A new smaller
tablewould be built with separated hydraulics and el ectrical components, simplified and moreaccessible
control rod drives, and a modern control system. The refurbishment is expected to have minimal
environmental impacts, and its operational characteristics would remain the same. The old table,
electrical racks, and hydraulic systems would be disposed of aslow-level radioactive waste. The waste
streamwould belessthan 4.6 metric tons (5 tons) of low-level radioactivewaste. Thereisapotential that
lead-based paint may have been used on the table, which would result in part of the waste stream being
characterized as mixed radioactive waste.

The two general assembly machines (Comet and Planet) would be moved, one at a time, to the new
facility in a staged transition. This would require building a new machine stand and control assembly.
A second control cartridge and stand would be manufactured, and the second machine would then be
moved and brought into service. Thewaste streamwould includetwo control cartridgesand two machine
stands and would be less than 0.9 metric tons (1 ton) of low-level radioactive waste each. The machine
stands may potentially have lead-based paint on them due to the formulation of most paints at the time
the stands were painted.

The Godivastand would beused asis. It would be defueled before shipment and reassembl ed at thefinal

destination. Most of the hydraulic and air systems have been refurbished recently. The 110-volt
alternating-current control system would be replaced by a 24-volt direct-current control system. Some
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of the limit switches and wiring would be refurbished. The waste stream would be minima and would
be mostly low-level radioactive waste.

Unique technical knowledge and experience in nuclear criticality is necessary to maintain TA-18
operational capabilitiesandtofulfill programmatic requirements. Theexpertiserequiredto performeach
mission set overlaps certain key skills such that many of the technical expertswork in two or more major
programmeatic areas and, therefore, cannot easily be separated. Additionally, TA-18technical personnel
interact routinely with multiple organizationsin LANL to collaborate on research and devel opment issues
involving weapon design and detector technology.

To capitalize on this synergy, DOE has determined that LANL will retain responsibility for the TA-18
missions, regardless of the final location for security Category I/I1 operations. If alocation other than
LANL were selected for security Category I/11 operations, LANL personnel will continue to maintain
responsibility for those missions. Under this scenario, it is likely that security Category I/11 operations
would be conducted in a campaign mode with LANL personnel traveling to the new location on a
temporary basisto conduct experiments. In addition, up to 20 support and operations personnel may be
permanently relocated. To minimize programmatic impacts to TA-18 missions, DOE proposes that
security Category I11/1V operations remain at LANL so that TA-18 personnel can continue to routinely
collaborate with other expertsin aresearch and development environment.

Proven technology is used as a baseline. No credit is taken for emerging technology improvements.

The core set of accident scenarios selected from the LANL Basis for Interim Operations for the
Los Alamos Critical Experiments Facility (LACEF) and Hillside Vault (PL-26) are applicable to each
rel ocation alternative with adjustmentsto certain parameter values (e.g., leak path factors and materials
at risk) toreflect site-specific features. Added to the core set of accidentsare other site-specific accidents,
if any, caused by natural phenomena or accidents at collocated facilities, that have the potential for
initiating accidents at the relocated TA-18 facilities. The impacts of accidents analyzed for each
alternative reflect and bound the impacts of all reasonably foreseeable accidents that could occur if the
alternative were implemented.

Decontamination and decommissioning of facilities as a result of the proposed action pertains to two
distinct areas: (1) decontamination and decommissioning of the existing TA-18 facilitiesif al current
operations and materials are relocated and no other program support personnel use the vacated facilities,
and (2) decontamination and decommissioning of existing or new relocation facilities at the end of the
25-year proposed operation period. At the present time, the ultimate disposition of either the existing
TA-18 structuresor the proposed equipment for relocation and itsassociated new structuresisnot known.
However, the current condition and contamination history of the TA-18 facilities and the projected use
of the alternative facilities allows a qualitative assessment of the nature and extent of decontamination
that would be required to allow the facilities to be released for unrestricted use.

Therelocation of the operational capabilitiesassociated with security Category I/11 activitiesfrom TA-18
would require transportation of the critical assembly machines aswell as the security Category | SNM
currently stored at TA-18 to therelocation site. Thisincludes the transportation of up to approximately
2.4 metric tons (2.6 tons) of SNM to the relocation sites. Any nuclear material currently at TA-18 not
deemed needed for future missionswould be dispositioned through normal channelsby DOE and LANL
in accordance with previously prepared or future NEPA documents.

The operational characteristics of the critical assembly machines form the basis for the impact analysis
at all other locations. These characteristics, based on the operation of TA-18facilitiesasdescribed inthe
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LANL SWEISfor aprojected Expanded Operations Alternative, arepresentedin Table S-2 and discussed
briefly below.

Table S-2 Operational Characteristicsat TA-18

Electricity usage 2,836 megawatt-hours per year
Water usage 14.6 million liters per year
Nonradiological gaseous effluent None
Radiological gaseous effluent 10 curies per year, argon-41 (Godiva); 100 curies per year, argon-41 (SHEBA)
Nonradiological liquid effluent None
Radiological liquid effluent None
Chemical effluent None
Workforce 212 workers
Worker dose 21 person-rem per year, based on 212 workers
Waste generation

- High-level radioactive waste None

- Transuranic waste None

- Low-level radioactive waste 145 cubic meters per year

- Mixed low-level radioactive waste Lessthan 2 cubic meters per year

- Chemical waste (RCRA/TSCA waste) | 4,000 kilograms per year

- Sanitary waste 14.6 million liters per year

RCRA = Resource Conservation and Recovery Act; TSCA = Toxic Substances Control Act.

InfrastructurePar ameter s—Activitiesassociated with theoperationsat TA-18 arenot energy- or water-use
intensive. Electricity and water use at TA-18 are asmall fraction of the site-wide use and would continue
to be small fractions in all proposed relocation sites. There is limited use of natural gas and propane at
TA-18.

Nonradiological Effluent—Criticality experimentsand supporting activitiesdo not invol ve nonradiol ogical
effluent in either gaseous or liquid form. However, diesel generators may be used as a source of emergency
power at new locations. Emissions from diesel generator operation are included in the environmental
analysis.

Radiological Effluent—The critical assemblies are designed to operate at low power and at temperatures
well below phase-change transition temperatures. They do not generate significant radiological inventory
of long-lived fission products and do not require forced convection cooling. Therefore, air-activation
products, produced by interactions with the air outside of critical assemblies, are the primary source of air
emissions.

Among the critical assembliesin TA-18, those intended for prompt critical operation, namely the Godiva
assembly and SHEBA,, are the major source of air-activation products. The Godiva assembly, in the past,
was frequently operated outside of the remote-controlled CASA that housesit. This practice would not be
continued if the activities are relocated. SHEBA, which is housed in a small weather-proof building that
providesno shielding, isthe major contributor to the air-activation products. ThePlanet, Comet, and Flattop
assembliesrun at lower-power levels (low fission rates) and operate inside the building, which reducesthe
air-activation products.

The air-activation products are generated from neutron interaction with air molecules containing argon,

nitrogen, and oxygen. The radionuclide of greatest concern is argon-41, due to its 1.82-hour half-life and
relatively large neutron-absorption cross section.
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Air-activation products from neutron interaction generated during the operation of SHEBA and the Godiva
assembly (assumed to be operating outside of CASA 3) were estimated assuming a 120-meter (394-foot)
hemisphere of air surrounding each critical assembly. Although future operations of Godivawould not take
place outside, if relocated, argon-41 generation from the Godiva assembly operations is conservatively
assumed to be 10 curies per year. Argon-41 generation from SHEBA operationsisassumed to be 100 curies
per year. Thereisno argon-41 generation from the operation of the other critical assemblies.

Chemical Effluent—Ciriticality experiments and supporting activities do not involve the normal release of
any chemicalsin agaseous or liquid form.

Worker Dose—The total annual dose to workers at TA-18 was estimated to be 21 person-rem for
212 workers. This corresponds to an average of 0.1 rem per worker per year, which was assumed to be the
single worker annual dose from routine operations.

Workforce—The workforce at TA-18 is approximately 200. For the purpose of estimating total worker
dose, the workforce at sites other than TA-18 was assumed to be 100 (excludes personnel for security
Category H1/IV activities). For the purpose of assessing socioeconomic effects, it was assumed that up to
20 persons would relocate permanently away from LANL, should a site other than LANL be selected.

W aste Gener ation—Criticality experiments and supporting activitiesinvol ve some generation of low-level
radi oactivewaste, primarily consisting of personnel protectiveequipment, wipesandrags. They alsoinvolve
the generation of small quantities of mixed low-level radioactive waste consisting of machine shop scraps,
solvents, and wipes. No high-level radioactive or transuranic waste is generated. The operations involve
the generation of about 4,000 kilograms (8,800 pounds) of hazardous chemical solids annually from
chemicals and solvents used during support activities. Also, nonhazardous wastes are generated (such as
office paper and other debris).

S.3.2 Alternatives Evaluated
S.3.2.1 No Action Alternative

Asrequired by the Council on Environmental Quality regulations, the TA-18 Relocation EIS evaluates the
No Action Alternative of maintaining the operationsand materials at the current TA-18 location. Under the
No Action Alternative, current operational capabilities and materials at TA-18 would be maintained as
described in the Expanded Operations Alternative of the LANL SWEIS and associated Record of Decision
(64 FR50797). TheNo Action Alternative may limit DOE’ s ability to support future DOE mission support
requirements unless significant upgrades to the TA-18 infrastructure are accomplished.

Facilities

Under the No Action Alternative, the operations conducted at TA-18 would continue at the level described
in the LANL SWEIS with no major buildings, facility modifications, or changes to the infrastructure
associated with buildings or safeguards and security. Current SNM inventories (all security categories), as
well asthe criticality experiments machines, would remain in place.

The TA-18 buildings and structures are located at the Pgjarito site, about 5 kilometers (3.1 miles) from the
nearest residential area (the White Rock community) and about 400 meters (0.25 miles) from the closest
technical area(TA-54) (see Figure S-1). The Pgjarito siteisin an arid canyon and the surrounding canyon
walls provide some natural shielding for the TA-18 facilities.
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Thefacilities consist of three remote-controlled laboratories (Buildings 23, 32, and 116), or CASASs, and a
separate weatherproof shelter near Building 23 that houses the SHEBA machine (Building 168). These
facilities are located some distance from the main laboratory (Building 30) that houses individual control
rooms for these remote-controlled laboratories. A Perimeter Intrusion Detection and Assessment System
(PIDAYS) security fence surrounds each CASA. The SHEBA building is within the PIDAS of CASA 1.

Each CASA is surrounded by a physical security boundary that is evacuated before remote operation, and
automatic signals forewarn anyone who might be overlooked during building evacuation prior to the
initiation of experimental operations. When the gateto thisareaisopen, operationisprevented by interlocks
and by key-actuated switches that require the same (captive) key for applying power to assemblies and for
opening the site.

S.3.2.2 TA-18 Upgrade Alter native

Under this alternative, the building infrastructure and security infrastructure at TA-18 would be upgraded
to maintain the operations and SNM activities (all security categories) at the existing TA-18 facilities.

Facilities

For the TA-18facilitiesto meet expected operational requirements and security needs, significant upgrades
at TA-18 would be required. New construction and modifications proposed for continuing operations at
TA-18 are described briefly below.

New construction would consist of: (1) anew one-story office and laboratory building, (2) anew one-story
control room, (3) anew one-story pre-engineered metal storage building (domewarehouse), and (4) astorage
vault added to Building 26 (Hillside vault). Figure S-2 providesaplan view of proposed modifications to
existing structures and the addition of new structures. The figure provides three options for the location of
the new office and laboratory space, shows the location of the new vault, provides two options for the
location of thedomewarehouse, and providestwo optionsfor thelocation of the control-room addition. The
ElS evaluates Option 3 for the laboratory and office addition, Option 2 for the dome warehouse, and Option
2 for the control-room addition. These optionswere selected to maximize theimpacts from aland-use point
of view. In addition to new construction, various modificationsto existing facilitieswould be needed, such
as reroofing, reinforcing walls, painting, sealing cracks, and replacing glass blocks. Figure S-3 provides
details of the proposed new construction.

In addition to new construction, the following would be needed:

» Installation of high-efficiency particulate air filters in conjunction with negative pressurization of the
CASAs

» Extensive paving and surfacing improvements
* Replacement of potable and fire-protection water systems

* Replacement of the sanitary sewage system
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» Storm-water management improvements
» Sitegrading

» Additions or replacements of heating, ventilating, and air conditioning; power distribution and
monitoring; lightning protection; grounding; and surge suppression

* PIDASupgrades
» Physical security enhancements
S.3.2.3 LANL New Facility Alternative

Thisalternativewouldinvolvetherel ocation of TA-18 operational capabilitiesand material sassociated with
security Category /11 activitiesto new buildings northwest of the existing Plutonium Facility 4in LANL’s
TA-55 and extension of the existing TA-55 PIDAS. The location of the proposed new buildingsis shown
in Figure S—4. Thesite plan for the proposed buildings is shown in Figure S-5. Under this alternative, a
portion of the security Category I11/1V activities (the SHEBA activities) would either be relocated to anew
structure at TA-39 or remain at TA-18. Therest of the security Category I11/1V activities would either be
relocated to a new structure at TA-55 or remain at TA-18. The relocation of SHEBA and other security
Category H1/1V activitiesto new structures at LANL isdiscussed in Section S.3.2.7.

Facilities

Thenew security Category I/11 operationsbuildingswoul d consist of above-grade structuresthat would house
support operations and bel ow-grade structures that would house critical assembly areas and SNM vaullts.
Thecritical assembly level would consist of criticality baysand SNM vaultsthat would be bel ow-grade, with
a minimum of 6 meters (20 feet) of cover consisting of rubble and earth. This level would consist of
approximately 3,252 square meters (35,000 square feet) of floor space. Construction of the below-grade
portions of the facility would consist of reinforced concrete. Figure S—6 shows the location of the critical
assembly machines and SNM vaults at the critical assembly level.

The control-room level would consist of the control rooms for the criticality bays and other support areas.
The control-room level would be at grade and constructed of reinforced concrete. Thislevel would consist
of approximately 1,161 square meters (12,500 square feet) of floor space.

The new low-scatter bay would be a pre-engineered-type building with a 5-meter-deep (15-foot-deep)
basement. Thebuildingwould consist of approximately 604 square meters (6,500 squarefeet) of floor space.

S.3.2.4 SNL/NM Alter native

This alternative would involve the housing of the TA-18 operational capabilities and materials associated
with security Category I/1l activities within TA-V at SNL/NM. Under this alternative, a portion of the
security Category I11/1V activities (the SHEBA activities) would either be relocated to a new structure at
LANL’s TA-39 or remain at TA-18. The rest of the security Category I11/1V activities would remain at
TA-18 (see Section S.3.2.7).
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Facilities

To support the relocation of TA-18 operational capabilities and materials associated with security
Category I/11 activities, it is proposed to construct a new underground facility and modify or renovate 10
existing aboveground buildings. All construction and renovation activities would be within SNL/NM’s
TA-V. Thelocations of the proposed new facility and existing buildings are shown in Figure S-7.

Theoverall size of the new underground facility would be approximately 3,286 square meters (35,370 square
feet); the areas proposed to berenovated in all 10 existing buildingswould total approximately 5,007 square
meters (53,895 squarefeet). Proposed new underground constructionwouldincludenuclear material storage
vaults, the larger portion of the critical assembly facility, the active interrogation facility, and a general-
purpose nuclear material work bay. Figure S8 shows a schematic of the underground facility.

Structuresthat would be located in the aboveground renovations would include emergency response staging
and maintenance, electronics, and a machine shop and instrumentation laboratory in the Hot Cell Facility
(Building 6580); the critical assembly control rooms and warehouse in the Auxiliary Hot Cell
(Building 6597); alow-scatter facility inthe chapel (Building 6596); waste management storage areasin the
warehouse (Building 6595); and explosive storage and radioactive-source storage areas in the Reactor
Maintenance Facility (Building 6593). An existing shop (Building 6591) would also be used asastaff shop.
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S.3.2.5 NTSAlternative

This alternative would involve housing the TA-18 operational capabilities and materials associated with
security Category I/l missionsin and around the existing DAF at NTS. For this purpose, DAF would be
modifiedinternally to accommodatethe critical assembly machines, control rooms, and SNM vaults, and two
new buildings would be constructed external to the DAF security perimeter. The two new buildingswould
be a “low-scatter” facility to house emergency response activities with minimal reflection and a new
administration building to accommodate a DAF Central Command Station and increased staffing associated
with the TA-18 security Category I/11 operations. Under this alternative, a portion of the security Category
II/1V activities (the SHEBA activities) would either be relocated to a new structure at LANL's TA-39 or
remain at TA-18. The rest of the security Category IlI/IV activities would remain at TA-18 (see
Section S.3.2.7).
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Facilities
Device Assembly Facility

DAF isa9,290-square-meter (100,000-square-foot) nuclear explosivefacility within a 12-hectare (29-acre)
high security area, located in Area 6 of DOE's NTS (see Figure S-9). Construction on DAF began in the
mid-1980s, when nuclear weaponstesting was still in progress. DAF's original purpose was to consolidate
all nuclear explosive assembly functions and to provide safe structures for high-explosive and nuclear
explosive assembly operations, as well as a state-of-the-art safeguards and security environment.

DAF hasfive assembly cells, four high bays, three assembly bays, five staging bays, a component testing
laboratory, two shipping and receiving buildings, two decontamination facilities, three small vaults, an
administration building, alarm stations, an entry guard station, and a mechanical and electrical support
building (see Figure S-10).

Themainfacility is covered with aminimum of 1.5 meters (5 feet) of earth. The major operating facilities,
assembly cells and bays, radiography bays, and shipping and receiving building have bridge cranes. Each
assembly cell is designed and tested to undergo an explosion from a maximum high-explosive device
without injury to personnel outside of the cell. Gravel covers are designed to minimize release of nuclear
material in the unlikely event of an accidental explosion.

One face of DAF is exposed and opens onto the area enclosed within a PIDAS security fence. DAF hasa
comprehensive security system designed into the structure.
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The TA-18 security Category /11 operational activities would occur in the west side of Building 400. The
building east of Building 400 is currently nonoperational and kept in “ready-reserve” status. The current
missionsin this building would be relocated to the east side of the building. Figures S-11 and S-12 show
the proposed changes to accommodate the TA-18 activities.

Locations for Critical
Assembly Machines

Q
;/L //le %t 1]

Storage

Control Rooms

Shipping and Receiving

Figure S-11 DAF Critical Assembly L ayout

The Building 370 corridor would remain in its present configuration with no equipment located within the
corridor. The corridor is an unoccupied area, with administratively controlled access during normal
operations.

A DAF Central Control Station would be placed in Building 400, allowing areadout of building status; fire
and radiation alarm annunciation; weather reports on lightning; intercom and closed-circuit television
control; and status of the individual heating, ventilating, and air conditioning systems.

Modifications inside DAF would include:

» Loca modificationsto internal walls, floors, and ceilings

» Local additions of bulk and penetration-shielding materials

* Local demoalition of fire-suppression and other water systems

* Removal of polar cranes from assembly cells

» Raceway additions connecting the critical assembliesto their control rooms and power supplies
* Implementation of a DAF Central Control Station

* A new line-of-sight corridor internal to DAF
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Buildings 302, 310, and 352 would be used to house the critical assembly machines and associated control
rooms. Buildings 492 and 494 would be used for SNM storage.

New L ow-Scatter Building

Because DAFisdesigned for blast protection, the buildings are constructed using massive concrete and steel
surrounded by earthenfill. Thisisnot compatiblewith one TA-18 activity that requireslow reflectancefrom
the surrounding walls, ceiling, and floor. The only acceptable way to meet this requirement would be to
placethisactivity outside of DAFinanew “thin-skin,” or “low-scatter,” building. Thislow-scatter building
would consist of athin metal building and basement to prevent floor and wall radiation scatter. The low-
scatter building would be placed in alocation outside the DAF PIDAS.

The TA-18 radiography function would be accommodated in the existing DAF radiography building.
New Administration Building

The personnel currently in Building 400 would be displaced to allow room for the DAF Central Control
Station, Radiation Control Technician work area, Hot Work Laboratory, Document Control Center, and a
screening entrance to the Material Accountability Area boundary. This displacement of personnel would
requireanew Administrative Buildingoutsidethe PIDAS. Thenew 1,115-square-meter (12,000-square-foot)
facility would house personnel, provide conferencefacilities, allow spacefor storage of materials, and house
emergency response equipment.
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S.3.2.6 ANL-W Alternative

This alternative would involve the housing of TA-18 operational capabilities and materials associated with
security Category I/11 activities in buildings located at ANL-W. The buildings proposed for the relocation
of security Category I/1l activities are: FMF, with a proposed addition; the Zero Power Physics Reactor
(ZPPR) facility; the Experimental Breeder Reactor-11 (EBR-I1) containment and power plant; the Transient
Reactor Test (TREAT) facility, and a new General-Purpose Experimental Building (GPEB). The site plan
is shown in Figure S-13. Under this alternative, a portion of the security Category I11/1V activities (the
SHEBA activities) would either be relocated to anew structureat LANL’STA-39 or remainat TA-18. The
rest of the security Category I11/1V activitieswould remain at TA-18 (see Section S.3.2.7).

F
|

o e

EBR-1l - Experimental Breeder Reactor-Il

FCF - Fuel Conditioning Facility

HFEF - Hot Fuel Examination Facility

RSWF - Radioactive Scrap and Waste Facility
ZPPR - Zero Power Physics Reactor

Figure S-13 ANL-W Site

One critical assembly machine would be housed in the ZPPR cell with the control room collocated with the
ZPPR control room. The control rooms would be located in the ZPPR support wing (Building 774), inside
the protected area. Three other critical assemblies would be located in a new addition to FMF
(Building 704). Control roomswould belocated in the basement of the ZPPR support wing (Building 774),
which is outside of the protected area (see Figure S-14).

The EBR-II containment building would be used for radiography equipment. Thetruck lock located in the
EBR-II power plant would be used for the emergency response staging area.

Thelow-scatter facility would belocated on either the turbinefloor of the EBR-11 Power Plant (Building 768)
or at the north end of the TREAT Reactor Building (Building 720).
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Storage vault space requirements for security Category IB SNM would be provided in four different vaults
within the protected area. Two of the vaults currently exist, while the other two would be constructed along
with the new additions.

Facilities

Fuel Manufacturing Facility

FMF (Building 704) is located adjacent to the ZPPR facility (see Figure S-15) and is covered with an
earthen mound. FMF was used to manufacturefuel for EBR-I1. Thefacility wascompletedin 1986 and was

oversized for the EBR-II mission. The building includes a large SNM vault, an induction furnace, and
gloveboxes and hoods, as well as other temporary experimental setups.
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Figure S-15 FMF and ZPPR Facilities

Zero Power Physics Reactor

One of the critical assembly machines would be located in the reactor cell room of ZPPR (Building 776).
It would share floor space in the reactor cell room with the existing ZPPR matrix. The material and
equipment staging area for the machine would be located in Building 776, which is an alcove to the west of
the reactor cell room. Space for instrumentation would be located in the workroom in Building 775.

TheZPPR facility wasbuilt to allow the mock-up of full-sized breeder reactor coresusing critical assemblies
withfull plutoniumloadings. Thefacility includesarefined “Gravel Gertie” building, atype of construction
originaly designed for handling nuclear weapons. The principal experimental area has a very thick
foundation and thick concrete walls covered with an earthen mound and a sand/gravel/high-efficiency
particulateair filter roof. Inaddition to being explosion-resistant, thefacility was designed to safely contain
afireinvolving afull breeder reactor core loaded with more than 2.7 metric tons (3 tons) of plutonium.

The ZPPR vault islocated in Building 775, which isjust south of the Building 776 ZPPR reactor cell within
the protected area. ZPPR is currently in anonoperational standby status. The ZPPR fuel inventory remains
onthe ANL-W site, and the ZPPR vault/workroom remains operational to support nuclear materials storage
inthe ZPPR vault. The stainless steel matrix and the support structure that make up the core, i.e., thecritical
assembly structure, remain in the reactor cell and are essentially uncontaminated and inactivated.

Experimental Breeder Reactor-I1

The EBR-I1 containment building (Building 767) would be used for locating radiography equipment. The
EBR-II facility is shown in Figure S-16.
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Figure S-16 EBR-II Facility

Transient Reactor Test Facility

Two locations have been identified that would be suitable for the low-scatter facility. Onelocationisonthe
third floor of the power plant building, and the second is in the north end of the TREAT reactor building
(Building 720). The TREAT facility isshownin Figure S-17. A removable, elevated catwalk would need
to be constructed for this purpose.

TREAT isan air-cooled, thermal heterogeneoustest facility designed to evaluate reactor fuel and structural
materials under conditions simulating various types of transient overpower and undercooling situations in
anuclear reactor. The TREAT complex comprisesreactor and control buildingslocated withinamileto the
northwest of the main ANL-W protected area at the ANL-W site. The TREAT facility islocated withinits
own security Category Il protected area. To better accommodate program activities temporarily performed
in the building, the TREAT protected area is currently administered as security Category IlI, but
authorization for security Category Il operation remains.

New General-Pur pose Experimental Building
Tosupport detector devel opment, research and devel opment, training, and technol ogy demonstrations, anew
security Category | GPEB would be constructed. GPEB would be located next to the Materials Control

Building (Building 784), with anew paved areato support material transportation vehicles(see Figure S-14).
Additional vault space for large items would be provided in GPEB.
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Figure S-17 TREAT Facility

New FMF Addition

An addition to FMF would be constructed to locate three of the critical assemblies (see Figure S-14). The
FMF addition would use the same beamed structural design as FMF. The facility structure, as well as the
ventilation, would constitute the confinement system of the FMF addition.

The FMF addition would have exterior dimensions of 44 meters (145 feet) long (north-south) and 19 meters
(62 feet) wide (east-west). The facility would be accessed by a new access tunnel starting from the ZPPR
reactor cell and traveling to the west side of the addition. An escapetunnel would belocated onthe east side
of thefacility leading to agrated area. Security doors would be installed in the new tunnel extension from
ZPPR and the escape tunnel.

S.3.2.7 Relocation of SHEBA and Other Security Category I11/1V Activities

The TA-18 SHEBA and other security Category I11/IV activities would either be relocated to TA-39 and
TA-55, respectively, or remain at TA-18. The locations of TA-39 and TA-55 within LANL are shown in
Figure S-18.
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S.3.2.7.1 Siting Selection for SHEBA

SHEBA and other security Category lII/IV activities are currently conducted at TA-18. A major
distinguishing characteristic of the SHEBA criticality machineisthat it isused totest and calibrate criticality
alarm detectors and personal dosimeters. Thisuserequiresthat the SHEBA machineisoperated in a“free-
field” environment, i.e., with no radiation shielding. Because TA-18 is very close to the heavily traveled
Pajarito Road, many SHEBA operations must be performed at nighttime and require Pgjarito Road to be
closed. Leaving SHEBA at its current location would offer little advantage, especially if security

Category I/11 activities were relocated, as the ongoing cost of maintaining an aging infrastructure could
exceed the capital costsfor new facilities.
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To minimize the potential exposure to members of the public and collocated, uninvolved workers, some
SHEBA operations require Pgjarito Road to be closed and a minimal site occupancy at TA-18. A new site
that limits public access would alow experiments to be conducted during normal working hours.
Maintaining a distance to the public of 800 to 1,000 meters (875 to 1,094 yards) is desirable to limit the
requirement for safety-class structures, systems, and components. SHEBA operations require the ability to
be controlled remotely, thereby necessitating acontrol building fromwhich to operatethe SHEBA assembly.

On the other hand, the operationsrequire simpl e structureswith the usual utilities, such aselectricity, water,
sewer, and compressed air.

Theinitial set of technical area criteriafor siting SHEBA included relatively low population densities and
some utilities. TA-39wasidentified asthe sitefor the relocation of SHEBA activities because of itsremote
location and the availability of existing facilities and utilities that would reduce construction costs. While
once used extensively for explosives testing, most of this activity at TA-39 has been transferred to other
locationsat LANL. Therefore, relocating SHEBA activitiesto TA-39 would requireonly amoderate amount
of coordination with other existing site activities. A brief discussion of other sites at LANL that were
evaluated for the relocation of SHEBA activities and the reasons they were not considered for detailed
analysisfollows:

TA-16—The main deficiency of the TA-16 site is that substantial development of this general area
(“ Experimental Engineering”) isplanned. The LANL Comprehensive Ste Plan 2000 specifiesthat thisarea
isscheduledto containtritiumfacilities, explosivesfacilities, and facilitiesrel ated to the Advanced Hydrotest
Facility. Locating SHEBA in this areawould hinder these developments as well as SHEBA' s operational
efficiency.

TA-49—Proximity to the public is the main deficiency of this site. State Highway 4 is only 500 meters
(547 yards) away from this site, and LANL has no control over this state highway.

TA-36—Current and planned use of this areafor high-explosivestesting isthe main deficiency of thissite.
The high frequency of planned explosives testing would severely impact SHEBA' s operational efficiency.

TA-33—Thissite has several significant deficiencies. The utilitiesin thisareaare very limited, the siteis
close to apopular trail leading to the Rio Grande Valley, and, on several occasions, hikers have walked up
into the area.

S.3.2.7.2 Facilities

Therelocation of the SHEBA activitiesto TA-39 would involve the construction of a new structure on top
of an existing bunker (Building 6 at TA-39) or the construction of a new bunker and cover structure at
another suitable location at TA-39. The bunker, in both cases, would be used to house the SHEBA solution
tanks and support equipment. A new control and training-room structure would either be built along the
existing road leading to Building 6 at TA-39, or in relatively close proximity to the construction of the new
SHEBA bunker. Ineither case, it would be outside the SHEBA radiation and existing expl osives magazines
exclusion zones. Water and gas would be extended to this building, along with the installation of a septic
tank and leach field. Thelocation of theexisting Building 6 at TA-39 proposed for the rel ocation of SHEBA
isshown in Figure S-19.

The relocation of the security Category 111/IV activitiesto LANL’s TA-55 would involve the construction

of anew laboratory and a new office building at TA-55 in the proximity of the proposed new underground
facility for security Category I/11 activities, but outside the PIDAS. The location of these two buildings for
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therel ocation of security Category I11/IV activitiesat LANL’STA-55isshownin Figure S-20. If adecision
is made that security Category II1/1V activities remain at TA-18, some internal modifications to TA-18
facilities would be required, but no new construction. Internal modifications would be limited to
rearrangement of internal spaces to accommodate the security Category I11/1V activities.

S.3.3 Alternatives Considered and Dismissed
Discontinue TA-18 Missions

Asdiscussed in Section S.1.1, the operations conducted at TA-18 are vital to DOE’ s mission requirements
and must be maintained. This determination is consistent with independent reviews made by the Defense
Nuclear Facilities Safety Board. In separate 1993 and 1997 studies of the TA-18 missions, the Defense
Nuclear Facilities Safety Board recommended that DOE continue to maintain the capability to support the
only remaining criticality safety program in the Nation. Few or none of DOE’s nuclear programs could
ensure their safe execution without the continued training, expertise, and calibration experiments that are
available at ageneral-purpose criticality experimentsfacility. Thisalternative did not meet DOE’ s need for
action and was not analyzed further in this EIS.
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Alternative Sites

During theinitial screening process, all DOE sites were considered for the relocation of TA-18 operational
capabilitiesand materials. The DOE sitesthat did not passthe screening criteriawere Rocky Flats, Hanford,
INEEL, and Brookhaven National Laboratory. In addition to the DOE sites, possible relocation to
U.S. Department of Defenseinstallationswas considered. However, there were serious concernsregarding
long-term mission compatibility and security Category | requirements; therefore, Department of Defensesites
were removed from further consideration for this EIS.

All DOE sites that passed the initial screening criteria were sent a request-for-proposal package that
described the TA-18 missions and high-level functional requirements. Each site was asked to submit a
response to the proposal request. Five sites—Pantex (Amarillo, Texas), the Y-12 Plant (Oak Ridge,
Tennessee), Oak Ridge National Laboratory (Oak Ridge, Tennessee), the Savannah River Site (Aiken, South
Carolina), and Lawrence Livermore National Laboratory (Livermore, California)—were eliminated from
further consideration because they did not submit a response that met the detailed site selection criteria.

Thepotential useof theexistingNuclear Material Storage Facility (NMSF) at TA-55at LANL wasevaluated
for partial fulfillment of the TA-18 Relocation Project requirements. The evaluation included consideration
of the use of NM SF for three critical assembly machines (excluding Godiva) and existing tunnels or other
NM SF spacesfor nuclear material storage. It was concluded that the TA-18 missionswould not fit well into
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NMSF and its use would still require a new building to be constructed. Such a proposal would require
increased capital and operational costs.

S.4 AFFECTED ENVIRONMENT
L os Alamos National L aboratory

LANL islocated on 11,272 hectares (27,832 acres) of land in north central New Mexico (FigureS-21). The
site is located about 97 kilometers (60 miles) north-northeast of Albuquerque, 40 kilometers (25 miles)
northwest of Santa Fe, and 32 kilometers (20 miles) southwest of Espariola. LANL isowned by the Federal
Government and administered by DOE'SNNSA. Itisoperated by the University of California. Portions of
LANL are located in Los Alamos and Santa Fe counties. DOE'’s principal missions at LANL are national
security, energy resources, environmental quality, and science.

LANL isdivided into 49 separate technical areas with location and spacing that reflect the site’ s historical
development patterns, regiona topography, and functional relationships. While the number of structures
changes somewhat with time (e.g., asaresult of the Cerro Grande Fire), there are 944 permanent structures,
512 temporary structures; and 806 miscellaneous buildings with approximately 465,000 square meters
(5,000,000 square feet) that could be occupied. In addition to onsite office space, 19,833 square meters
(213,262 square feet) of space is|eased within the Los Alamos townsite and White Rock community.

TA-18, which is centrally located within LANL, is the current location of the Los Alamos Critical
Experiments Facility. Facilitieswithin thistechnical areastudy both static and dynamic behavior of critical
assemblies of nuclear materials. SNM are used to support a wide variety of activities for stockpile
management, stockpile stewardship, emergency response, nonproliferation, and safeguards. Inaddition, this
facility provides the capability to perform hands-on training and experiments with SNM in various
configurations below critical.

TA-55isone of the sites proposed for the rel ocation of operations currently performed at TA-18. TA-55is
located in thewest-central portion of LANL. TA-55facilities provide research and applicationsin chemical
and metallurgical processes for recovering, purifying, and converting plutonium and other actinides into
many compounds and forms, aswell asresearch into material propertiesand fabrication of partsfor research
and stockpile applications. Additional activities include the means to safely and securely ship, receive,
handle, and store nuclear materials, aswell as manage the waste and residue produced by TA-55 operations.

Sandia National LaboratoriessNew Mexico

SNL/NM is located within KAFB, approximately 11 kilometers (7 miles) southeast of downtown
Albuquerque, New Mexico (seeFigureS-22). AlbuquerqueislocatedinBernalillo County, in north central
New Mexico, and is the state's largest city, with a population of approximately 420,000. The Sandia
Mountains rise steeply immediately north and east of the city, with the Manzanita Mountains extending to
the southeast. The Rio Grande runs southward through Albuquerque and is the primary river traversing
central New Mexico. Nearby communities include Rio Rancho and Corrales, each located about
25 kilometers (15.5 miles) to the northwest. The Pueblo of Sandia and town of Bernalillo are located
34 kilometers (21 miles) and 39 kilometers (24 miles), respectively, to the north. The Pueblo of Isleta and
towns of Los Lunas and Belen are located 17 kilometers (10.5 miles), 28 kilometers (17.5 miles), and
45 kilometers (28 miles), respectively, to the southwest.
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SNL/NM uses approximately 3,560 hectares (8,800 acres) of Federal land on KAFB, whichisadministered
by DOE's NNSA. There are approximately 670 buildings at SNL/NM, plus a number of structures
associated with outdoor test areas. DOE missionsat SNL/NM are conducted within five technical areas, as
well as several outdoor test areas. Technical areas comprisethe basic geographic configuration of SNL/NM
(see Figure S-22). TA-I isthe main administration and site support area and contains several |aboratories.
TA-I1l consists primarily of support service facilities along with the new Explosive Components Facility,
several active and inactive waste management facilities, and vacated facilities replaced by the Explosive
Components Facility. TA-I1l isdevoted primarily to physical testing; TA-IV contains primarily accelerator
operations; and TA-V contains primarily reactor facilities. The Coyote Test Field and the Withdrawn Area
are used for outdoor testing.

Nevada Test Site

NTSislocated on approximately 365,100 hectares (880,000 acres) in southern Nye County, Nevada. The
siteislocated 105 kilometers (65 miles) to the northwest of LasV egasand 16 kilometers (10 miles) northeast
of the California State line (see Figure S-23). All of the land within NTS is owned by the Federal
Government and is administered, managed, and controlled by DOE’sNNSA. NTS contains approximately
900 buildingsthat provide approximately 259,300 square meters (2,790,600 square feet) of space. Many of
these facilities have been either mothballed or abandoned because of the reduction of program activities at
the site.

Approximately one-half of the land that makes up NTS (located in the eastern and northwestern portions of
the site) has been used for nuclear weaponstesting. One-quarter (located in the western portion of the site)
is reserved for future missions, and one-quarter is used for research and development and other facility
requirements. Programs conducted at NTS include those related to defense, waste management,
environmental restoration, nondefense research and devel opment, and work for others.

DAF is situated within the east-central portion of NTS. This area occupies about 21,200 hectares
(52,500 acres) between Y uccaFlat and Frenchman Flat, straddling Frenchman Mountain. Theareawas used
for one atmospheric and five underground nuclear tests between 1957 and mid-1990.

Argonne National L aboratory-W est

ANL-W islocated within the boundaries of INEEL. Because of this, the general site description presented
in this section isthat of INEEL. INEEL islocated on approximately 230,700 hectares (570,000 acres) in
southeastern Idaho and is 55 kilometers (34 miles) west of 1daho Falls; 61 kilometers (38 miles) northwest
of Blackfoot; and 35 kilometers (22 miles) east of Arco (see Figure S-24). INEEL isowned by the Federal
Government and administered, managed, and controlled by DOE. It is primarily within Butte County, but
portions of the site are also in Bingham, Jefferson, Bonneville, and Clark counties. The site is roughly
equidistant from Salt Lake City, Utah, and Boise, Idaho.

There are 450 buildings and 2,000 support structures at INEEL, with more than 279,000 square meters
(3,000,000 square feet) of floor space in varying conditions of utility. INEEL has approximately
25,100 sguare meters (270,000 square feet) of covered warehouse space and an additional 18,600 square
meters (200,000 sgquare feet) of fenced yard space. The total area of the various machine shops is
3,035 square meters (32,665 square feet).

Fifty-two research and test reactors have been used at INEEL over the yearsto test reactor systems, fuel and

target design, and overall safety. Inaddition to nuclear research reactors, other INEEL facilitiesare operated
to support reactor operations. Thesefacilitiesinclude high- and low-level radioactive waste processing and
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storage sites; hot cells; analytical laboratories, machine shops; and laundry, railroad, and administrative
facilities. Other activities include management of one of DOE’s largest storage sites for low-level
radioactive waste and transuranic waste.

ANL-W islocated in the southeastern portion of INEEL, about 61 kilometers (38 miles) west of the city of
Idaho Falls. The site is designated as a testing center for advanced technol ogies associated with nuclear
power systems. The area has 52 major buildings, including reactor buildings, laboratories, warehouses,
technical and administrative support buildings, and craft shops that comprise 55,700 square meters
(600,000 square feet) of floor space. Five nuclear test reactors have operated on the site, although the only
one currently activeis asmall reactor used for radiography examination of experiments, waste containers,
and spent nuclear fuel. Principal facilitieslocated at ANL-W include FMF, TREAT, the Fuel Conditioning
Facility, the Hot Fuel Examination Facility, ZPPR, and EBR-II (see Figure S-13).

S.5 PREFERRED ALTERNATIVE

The Council on Environmental Quality regul ations require an agency to identify its preferred alternative, if
one or more exists, in the draft EIS (40 CFR 1502.14(e)). The preferred alterative is the alternative which
the agency believes would fulfill its statutory mission, giving consideration to environmental, economic,
technical, and other factors. When the Secretary of Energy announced that DOE would prepare the TA-18
Relocation EIS, it was aso announced that a new location at LANL to conduct the TA-18 operations and
store associated materials was the Preferred Alternative (the LANL New Facility Alternative). Since
publication of the TA-18 Relocation Draft EIS NNSA has conducted additional analyses and has concluded
that relocating the security Category I/11 activitiesto NTSisthe Preferred Alternative. The conclusion was
based on cost; security and mission factors. The Preferred Alternative for SHEBA and other security
Category I11/IV activitiesis that those activities remain at TA-18.

S.6 COMPARISON OF ALTERNATIVES
S.6.1 Introduction

To aid the reader in understanding the differences among the various aternatives, this section presents a
summary comparison of the potential environmental impacts associated with the alternatives for the
relocation of the TA-18 operational capabilities and materials. The comparisons concentrate on those
resources with the greatest potential to be impacted.

The information in this section is based on the descriptions of each alternative presented earlier in this
chapter. Because the potential environmental impacts associated with each of the alternatives can be
described in terms of construction impacts and operations impacts, the potential impacts are compared in
thosetwo areas. Table S-3 at the end of this chapter provides quantitativeinformation that supportsthetext
below. Table S-3 also includes the environmental impacts associated with the potential relocation of the
SHEBA activitiesand other security Category I11/1V activitiesto new structuresat LANL (last two columns).
These impacts should be considered in conjunction with the impacts involving the relocation of the TA-18
security Category I/11 activities if SHEBA and/or other security Category I11/1V activities do not remain at
TA-18.

S.6.2 Construction Impacts
No Action Alter native—Under the No Action Alternative therewoul d be no new construction or upgrades.

Accordingly, there would be no potential environmental impacts resulting from construction for this
alternative.
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TA-18 Upgrade Alter native—Under the TA-18 Upgrade Alternative there would be minor construction
impacts associated with upgrading the existing infrastructure and security at TA-18 to bring them into
compliance with new and more stringent safety, security, and environmental standards. While most of the
constructionimpactswouldinvolveinternal modificationstoexistingfacilities, several new support facilities
would be constructed, disturbing approximately 0.2 hectares (0.5 acres) of previously cleared land. The
existinginfrastructurewoul d adequately support construction activities. Construction activitieswould result
in potential temporary increases in air quality impacts, but these would be below ambient air quality
standards. Construction activities would likely result in no or minor impacts on water, visual resources,
biotic resources (including threatened and endangered species), geology and soils, or cultural and
paleontological resources. The socioeconomic impacts associated with construction would not cause any
major changes to employment, housing, or public finance in the socioeconomic region of influence. Waste
generated during construction would be adequately managed by the existing LANL waste management
infrastructure.

LANL New Facility Alternative—The construction of new security Category I/1l buildings at LANL’s
TA-55would disturb approximately 1.8 hectares (4.5 acres) of land, but would not changethe ared’ scurrent
land-use designation. The existing infrastructure would adequately support construction activities.
Construction activities would result in temporary increases in air quality impacts, but would be below
ambient air quality standards, except for short-term concentrations of total suspended particulatesat TA-55.
Construction activities would not significantly impact water, visual resources, biotic resources (including
threatened and endangered species), geology and soils, or cultural and paleontological resources. The
socioeconomic impacts associated with construction would not cause any major changes to employment,
housing, or public finance in the socioeconomic region of influence. Waste generated during construction
would be adequately managed by the existing LANL waste management infrastructure.

SNL/NM Alternative—The relocation of the TA-18 capabilities and materials associated with security
Category I/l activities to SNL/NM would use 10 existing facilities, while also constructing a new,
underground facility at TA-V. Approximately 1.8 hectares (4.5 acres) of land would be disturbed during
construction of the new underground facility. The existing infrastructure would adequately support
construction activities. Because the area was disturbed during previous construction activities at TA-V,
further land disturbanceis not expected to result in significant impactson air, water, visual resources, biotic
resources (including threatened and endangered species), geology and soils, or cultural and pal eontological
resources. The TA-18 operations would not change the area’s current land-use designation. The
socioeconomic impacts associated with construction would not cause any major changes to employment,
housing, or public finance in the socioeconomic region of influence. Waste generated during construction
would be adequately managed by the existing SNL/NM waste management infrastructure.

NTSAIlter native—Therelocation of the TA-18 capabilitiesand material sassoci ated with security Category
I/11 activitiesto NTS would entail upgrading DAF and constructing a new low-scatter building adjacent to
DAF, as well as a new administration building. Approximately 0.9 hectares (2.2 acres) of land would be
disturbed. Because NTSissuch alarge, remote site, and because the area was disturbed previously during
construction activities associated with DAF, further land disturbance would likely result in minor or no
impacts to air, water, visual resources, biotic resources (including threatened and endangered species),
geology and soils, or cultural and paleontological resources. The TA-18 operations would not change the
area’ s current land-use designation. The socioeconomic impacts associated with construction would not
cause any major changes to employment, housing, or public finance in the socioeconomic region of
influence. Waste generated during construction would be adequately managed by the existing NTS waste
management infrastructure.
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Radiological Health Effects Risk Factors Used in the EIS

Health impacts of radiation exposure, whether from sources external or internal to the body, are generally identified
as “somatic” (i.e., affecting the exposed individual) or “genetic” (i.e., affecting descendants of the exposed
individual). Radiation is more likely to produce somatic effects (e.g., induced cancers) than genetic effects. Except
for leukemia, which can have an induction period (time between exposure to carcinogen and cancer diagnosis) of
as little as 2 to 7 years, most cancers have an induction period of more than 20 years. Because of the delayed effect,
the cancers are referred to as “latent” cancers.

For a uniform irradiation of the body, the incidence of cancer varies among organs and tissues; the thyroid gland
and skin demonstrate a greater sensitivity than other organs. Such cancers, however, also produce comparatively
low mortality rates because they are relatively amenable to medical treatment. Because fatal cancer is the most
probable serious effect of environmental and occupational radiation exposure, estimates of cancer fatalities, rather
than cancer incidents, are presented in the EIS.

The number of latent cancer fatalities is estimated using risk factors determined by the International Commission
on Radiological Protection. A risk factor is the probability that an individual would incur a latent cancer fatality
during his or her lifetime if the individual receives a unit of radiation dose (1 rem). The risk factor for workers is
0.0004 (latent cancer fatalities per rem), and 0.0005 (latent cancer fatalities per rem) for individuals among the
general public. The risk factor for the public is slightly higher because the public includes infants and children, who
are more sensitive to radiation than adults.

Examples:

The latent cancer fatality risk for an individual (nonworker) receiving a dose of 0.1 rem would be 0.00005
(0.1 rem x 0.0005 latent cancer fatalities per rem). This risk can also be expressed as “0.005 percent chance”
or “1 chance in 20,000.”

The same concept is used to calculate the latent cancer fatality risk from exposing a group of individuals to
radiation. The latent cancer fatality risk for individuals in a group of 100,000, each receiving a dose of
0.1 rem, would be 0.00005, as indicated above. This individual risk, multiplied by the number of
individuals in the group, expresses the number of latent cancer fatalities that could occur among the
individuals in the group. In this example, the number would be 5 latent cancer fatalities (100,000 x
0.00005). A number of latent cancer fatalities less than 1 means that the radiation exposure is not sufficient
to cause a single latent cancer fatality among the members of the group. In this case, the risk is expressed
as a probability that a single latent cancer fatality would occur among the members of the group. For
example, 0.05 latent cancer fatalities can be stated as “there is 1 chance in 20 (1/0.05) that 1 latent cancer
fatality would occur among the members of the group.”

The EIS provides estimates of probability of a latent cancer fatality occurring for the involved and noninvolved
workers, the maximally exposed offsite individual, an average individual, and the general population. These
categories are defined as follows:

Involved worker—An individual worker participating in the operation of the facilities

Noninvolved worker—An individual worker at the site other than the involved worker

Maximally exposed offsite individual—A hypothetical member of the public residing at the site boundary who
could receive the maximum dose of radiation or exposure to hazardous chemicals

Average individual—A member of the public receiving an average dose of radiation or exposure to hazardous
chemicals

Population—Members of the public residing within an 80-kilometer (50-mile) radius of the facility.
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ANL-W Alternative—The relocation of the TA-18 capabilities and materials associated with security
Category I/11 activitiesto ANL-W would entail the use of existing buildings and the construction of a new
security Category experimental building, an addition to FMF, and a tunnel to the existing ZPPR building.
Approximately 0.6 hectares (1.5 acres) of land would be disturbed during construction activities. The
existing infrastructure would adequately support construction activities. Because the area was disturbed
during previous construction activities, further land disturbance would likely result in no or minor impacts
onair, water, visual resources, biotic resources (including threatened and endangered species), geology and
soils, or cultural and paleontological resources. The TA-18 operations would not change the area’ s current
land-use designation. The socioeconomic impacts associated with construction would not cause any major
changes to employment, housing, or public finance in the socioeconomic region of influence. Waste
generated during construction would be adequately managed by the existing ANL-W waste management
infrastructure.

S.6.3 Operations|mpacts

TA-18 capabilities and materials relocated to any of the aternative sites would use similar facilities,
procedures, resources, and numbers of workers during operations. As such, similar infrastructure support
would be needed, similar emissions and waste would be produced, and similar impacts on workers would
occur. For each aternative, the proposed construction or modification of buildings, structures, and
infrastructureisslightly different, asistheenvironmental setting. Thesesitedifferenceswould lead to some
differences in environmental impacts based on the same operations. For most environmental areas of
concern, however, these differenceswould be minor. It isnot expected that there would be any perceivable
operations impact differences among the alternatives on air, water, visual resources, biotic resources
(including threatened and endangered species), geology and soils, cultural and paleontological resources,
power usage, socioeconomics, or worker risks. Additionaly, all alternatives have adequate existing waste
management facilitiesto treat, store, and/or dispose of waste that would be generated by these operations.
For al aternative sites, all impacts would be within regulated limits and would comply with Federal, state,
and local requirements.

Normal operations under al aternatives would reduce radiological impacts as compared to the existing
TA-18 operations. Therewould be small differencesin potential radiological impacts on the public among
the site alternatives. However, for all site alternatives, public radiation exposure would be small and well
below regulatory limits and limits imposed by DOE orders. For al sites, the maximally exposed offsite
individual would receive lessthan 0.067 millirem per year from the normal operational activitiesat TA-18.
Statistically, this trandates into a risk that one additional fatal cancer would occur approximately every
29 million years due to these operations. Doses from SHEBA operations account for 90 percent of the
calculated dose at LANL. The operational impactsat SNL/NM, NTS, and ANL-W would be significantly
smaller because of lower radioactive releases and specifically remoteness of the latter two sites, leading to
lower public radiation exposure. At all sites, thetotal doseto the population within 80 kilometers (50 miles)
would be amaximum of 0.10 person-rem per year fromnormal operational activitiesat TA-18. Statistically,
thiswould equate to one additional fatal cancer every 20,000 years. Again, dosesfrom SHEBA operations
account for 90 percent of the calculated doseat LANL. Further, duetotheremotenessof NTSand ANL-W,
and thefact that these sites have the small est 50-mile-radius popul ations, the 50-mile-radius popul ation dose
would be the least at these sites.

Potential impacts from accidents were estimated using computer modeling. In the event of an accident
involving the operationa activities, the projected latent cancer fatalities at all relocation sites would be
significantly lessthan 1. For the bounding accident analyzed in the EIS, the highest potential annual risk to
the population within 80 kilometers (50 miles) from the TA-18 operations would be an increase in |latent
cancer fatalities of 5.1 x 10° from a potential hydrogen detonation accident at SHEBA. Statistically, this
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would equate to 1 additional latent cancer fatality among the affected population every 19,600 years of
operation. Overall, the No Action Alternative, and specifically SHEBA operations, would produce the
highest potential accident impact, primarily due to the fact that existing TA-18 facilities do not incorporate
high-efficiency particulate air filtration, and, in the case of SHEBA, the design provides minimal
containment.

S.6.4 Transportation Risks

Except for the No Action Alternative and the TA-18 Upgrade Alternative, all other site alternatives would
require the transportation of equipment and materials. Such transportation would involve the rel ocation of
approximately 2.4 metric tons (2.6 tons) of SNM, and approximately 10 metric tons (11 tons) of natural and
depleted uranium and thorium, as well as support equipment, some of which would be radioactively
contaminated. For all alternatives, the environmental impacts and potential risks of such transportation
would besmall. For all aternatives, the risks associated with radiological transportation would belessthan
onefatality per 10,000 yearsunder normal and accident conditions. Althoughthe potential riskswould differ
among the alternatives primarily as a function of the transportation distance, the impacts would be very
small. Based on distance, the ANL-W Alternative would have the highest potential impact, the NTS
Alternative the second-highest, the SNL/NM Alternative the third-highest, and the LANL New Facility
Alternative the least risk (compared to the No Action and TA-18 Upgrade Alternatives).

S.6.5 Relocation of SHEBA and Other Security Category I11/1V Activities

Relocation of SHEBA activities to TA-39 would entail the disturbance of approximately 0.08 hectares
(0.2 acres) on a 1.6-hectare (4-acre) parcel of land for the construction of new buildings. Water main and
utility lines would follow roadways to the new structures. Relocation of security Category I11/1V activities
to TA-55would entail thedisturbance of approximately 1.6 hectares (4 acres) ona3.2-hectare (8-acre) parcel
of land.

At either TA-39 or TA-55, the construction activities would not change the current land-use designation.
The existing infrastructure would adequately support construction activities. Construction activitieswould
resultintemporary increasesin air quality impacts, but would be below ambient air quality standards, except
for short-term concentrations of total suspended particulates at TA-55. Construction activities would not
significantly impact water, visual resources, biotic resources (including threatened and endangered species),
geology and soils, or cultural and paleontological resources. The socioeconomic impacts associated with
construction would not cause any major changes to the regional economic area employment, housing, or
public finance. Waste generated during construction would be adequately managed by the existing LANL
waste management infrastructure.

SHEBA operations at TA-39 would not have any significant impact on air, water, visual resources, biotic
resources (including threatened and endangered species), geology and soils, cultural and pal eontological
resources, power usage, socioeconomics, or worker risks. All impactswould be within regulated limitsand
would comply with Federal, state, and local requirements. During SHEBA operations, approximately
100 curies of argon-41 per year would be released to the environment. This would result in a dose of
0.061 milliremto the maximally exposed member of the public, whichiswell below thelimit of 20 millirem
per year set by both the U.S. Environmental Protection Agency and DOE for airborne releases of
radioactivity. For the bounding accident analyzed in the EIS, the highest potential annual risk to the
population within 80 kilometers (50 miles) from the TA-18 operational activities would be an increase in
latent cancer fatalities of 4.9 x 10° from a potential hydrogen detonation accident at SHEBA. Statistically,
thiswould equate to 1 additional latent cancer fatality every 20,400 years of operation. The existing waste
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management facilities at LANL would be adequate to treat, store, and/or dispose of waste that would be
generated by this mission.

S.6.6 Impacts Common to All Alternatives

Critical Assembly M achine Refurbishment. Oneimpact that would be common to all alternatives under
the proposed action isthe one-time generation of approximately 1.5 cubic meters(2 cubic yards) of low-level
and mixed low-level radioactive waste from the refurbishment of the criticality machines currently housed
at TA-18. Theradioactivewastewould consist of old electrical racks, hydraulic systems, control cartridges,
and machine stands that would be replaced by new components as part of TA-18 mission relocation
activities. The refurbishment of these criticality machines would occur under any of the proposed
aternatives. Disposition of the radioactive and nonradioactive waste would be in accordance with
established procedures. The impact of managing this waste would be minimal given the available site
capacity at LANL.

Decontamination and Decommissioning. All alternatives would require some level of decontamination
and decommissioning. Operations experience with TA-18 critical assembly machines has shown that,
although some surface contamination may result from the conduct of specific criticality experiments, the
nature and magnitude of this contamination is such that it can be easily removed and reduced to acceptable
levels. Consequently, impacts associated with decontamination and decommissioning are expected to be
limited to waste created that iswithin LANL’ s and other alternative sites waste management capabilities.
This, therefore, would not be a discriminating factor among the alternatives.

Decontamination and decommissioning at TA-18 would a so involve environmental restoration activitiesto
reducethelong-term publicand worker health and safety risksassociated with potentially contaminated areas
within the site or with surplus facilities and to reduce the risk posed to ecosystems. Decisions regarding
whether and how to undertake environmental restoration action would be made after a detailed assessment
of the short- and long-term risks and benefits within the framework of the Resource Conservation and
Recovery Act (RCRA). The approach for controlling the consequences of environmental restoration
activitiesat LANL is summarized in the LANL SVEIS. Decontamination and decommissioning of TA-18
would involve the general types of activities described and analyzed in the LANL SMVEIS (e.g., generation
of low-level radioactive waste). Specific alternatives to be considered in the decontamination and
decommissioning processwould likely follow the RCRA framework and will be subject to project-specific
NEPA analysis.
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Table S-3 Summary of Environmental Consequencesfor the Relocation of TA-18 Operations

Resource/Material
Categories

No Action Alternative

TA-18 Upgrade
Alternative

LANL New Facility
Alternative

SNL/NM Alternative

Land Resource

- Construction/Operations | No impact 0.2 hectares/no impact 1.8 hectares/no impact 1.8 hectares/no impact
Air Quality
- Construction No impact Small temporary impact | Small temporary impact Small temporary impact
- Operations 110 curies per year of 110 curies per year of 10 curies per year of 10 curies per year of
argon-41 released argon-41 released argon-41 released argon-41 released
Water Resource
- Construction No impact Small temporary impact | Small temporary impact Small temporary impact
- Operations Small impact Small impact Small impact Small impact
Socioeconomics
- Construction No noticeable changes; No noticeable changes; No noticeable changes; No noticeable changes;
No impact 100 workers (peak); 300 workers (peak); 300 workers (peak)
422 jobs 1,152 jobs
- Operations No increasein Noincreasein No increase in workforce 20 people relocated or
workforce workforce new hires
Public and Occupational Health and Safety
Normal Operations Dose LCF Dose LCF Dose LCF Dose LCF
- Population dose 0.10 0.00005 0.10 0.00005 0.011 5.5 x 10° 0.020 0.00001
(person-rem per year)
- MEI (millirem per year) 0.067 3.4 %108 0.067 3.4 %108 0.0025 1.3x10° 0.00032 1.6 x 10"
- Average individual dose 0.00030 | 1.5x10™ | 0.00030 | 1.5x 107 0.00004 2x 10" 0.000027 1.3x 10"
(millirem per year)
- Total worker dose 21 0.0085 21 0.0085 10° 0.0040 10° 0.0040
(person-rem per year)
- Average worker dose 100 0.00004 100 0.00004 100 0.00004 100 0.00004
(millirem per year)
- Hazardous chemicals None None None None
Accidents (Maximum Annual Cancer Risk, LCF)
- Population 0.000051 0.000051 9.1x10°® 2.2x 107
- MEI 1.7 x 107 1.7 x 107 6.1x 10™ 1.7 x 10"
- Noninvolved worker 2.0x 10° 2.0x 10° 2.8x10° 2.8x10°
Chemical Accidents None
Environmental Justice No disproportionally high and adverse impacts on minority or low-income populations
Waste Management (cubic meters of solid waste per year): Waste would be disposed of properly with small impact
- Low-level radioactive 145 145 145 145
waste
- Mixed low-level 15 15 15 15
radioactive waste ¢
- Hazardous waste 4 4 4 4
Transportation
- Incident-free Person- Person- Person- Person-
rem LCF rem LCF rem LCF rem LCF
- Population ) () ) () U] U] 0.040 0.000020
- Workers U) (f) U] () U) U] 0.025 0.000010
Accidents
- Population L o | o | o | ® [ @& | ® [70x10°] 35x10°

LCF = latent cancer fatality; MEI = maximally exposed individual.

& Impacts to be considered in conjunction with the relocation of security Category I/l capabilities and materials if the security
Category I11/IV activities do not remain at TA-18.

> There would be an additional one-time dose to the workers of 2.3 person-rem from handling activities of the SNM that would be
transported from TA-18 to the aternative site.

¢ Therewould bean additional one-timedoseto workers of 0.02 person-rem from handling activities of materials associated with SHEBA
operations.
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NTS Alternative

ANL-W Alternative

SHEBA Relocation to TA-39 2

Other Security
Category |11/l Relocation
to TA-552

0.9 hectares/no impact

0.6 hectares/no impact

0.5 hectares/no impact

1.7 hectares/no impact

Small temporary impact Small temporary impact Small temporary impact Small temporary impact
10 curies per year of argon-41 10 curies per year of argon-41 100 curies per year of argon-41 Trace level of radioactivity
released released released released
Small temporary impact Small temporary impact Small temporary impact Small temporary impact
Small impact Small impact Small impact Small impact
No noticeable changes; No noticeable changes; No noticeable changes; No noticeable changes;
60 workers (peak) 120 workers (peak) 25 workers (peak) 45 workers (peak)
20 people relocated or new 20 people relocated or new hires No increase in workforce No increase in workforce
hires
Dose LCF Dose LCF Dose LCF Dose LCF
0.000070 35x 108 0.00041 2.1x107 0.087 0.000044 Small
0.000087 4.4 x 10" 0.00021 1.1x10% 0.061 3.0x 108 Small
3.9x10° 1.9x 10" 1.7 x 10° 8.6 x 10 0.00019 1.0x 10" Small
10° 0.0040 10° 0.0040 11°¢ 0.0045 Small
100 0.00004 100 0.00004 100 0.00004 Small
None None None None
7.7x 107 7.7x10° 4.9 x10° Small
2.5x 10" 7.3x10% 1.4 x 107 Small
4.0 x 10° 7.2x10° 2.0x 10° Small
None
No disproportionally high and adverse impacts on minority or low-income populations
145 145 © ©
15 15 (e ©
4 4 © C)
Person-rem
LCF Person-rem LCF Person-rem LCF Person-rem LCF
0.33 0.00016 0.39 0.00019 %) %) () ()
0.25 0.00010 0.28 0.00011 U] U] () ()
0000028 | 14x10® [ 0000038 | 19x10% | () | () | (f) [ ®

Therewould be aone-time generation of 1.5 cubic meters of low-level radioactive and mixed low-level radioactivewasteat LANL from
the refurbishment of the critical assembly machines.

Waste generation from SHEBA, security Category I11/1V, and security Category 1/11 activitieswould be similar to those generated under
the No Action Alternative.

LANL intrasite SNM and material transportation impacts would be bounded by the normal operation and accident impacts evaluated
for the various LANL alternatives.
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S.7 GLOSSARY

actinide — Any member of the group of elements with atomic numbers from 89 (actinium) to
103 (lawrencium) including uranium and plutonium. All members of this group are radioactive.

activation products— Nuclei, usually radioactive, formed by bombardment and absorptionin material with
neutrons, protons, or other nuclear particles.

ambient air quality standards— The level of pollutants in the air prescribed by regulations that may not

be exceeded during a specified timein adefined area. Air quality standards are used to provide a measure
of the health-related and visual characteristics of the air.

aquatic — Living or growing in, on, or near water.

argon-41 — A radioactive argon isotope with a half-life of 1.83 hoursthat emits beta particles and gamma
radiation. Itisformed by the activation, by neutron absorption, of argon-40, a stable argon isotope present
in small quantitiesin air.

baseline — The existing environmental conditions against which impacts of the proposed action and its
alternatives can be compared. For thisEIS, the environmental baselineisthe site environmental conditions
asthey exist or are estimated to exist in the absence of the proposed action.

becquerel — A unit of radioactivity equal to one disintegration per second. Thirty-seven billion becquerels
equal 1 curie.

beyond-design-basisevents— Postul ated disturbancesin processvariablesdueto external eventsor multiple
component or system failures that can potentialy lead to beyond-design-basis accidents.

biota (biotic) — The plant and animal life of aregion (pertaining to biota).

bounded — Producing the greatest consequences of any assessment of impacts associated with normal or
abnormal operations.

cancer — The name given to agroup of diseases characterized by uncontrolled cellular growth, with cells
having invasive characteristics such that the disease can transfer from one organ to another.

carcinogen — An agent that may cause cancer. lonizing radiations are physical carcinogens; there are also
chemical and biological carcinogens and biological carcinogens may be external (e.g., viruses) or internal
(e.g., genetic defects).

CASA (Critical Assembly Storage Area) — In this TA-18 Relocation EIS, one of the remote-controlled
critical assembly buildings associated with the Los Alamos Critical Experiments Facility.

cell — See hot cell.
Comet — A general-purpose critical assembly machine designed to accommodate a wide variety of
experiments in which neutron multiplication must be measured as a function of distance between

components. Currently located at the TA-18 facilities, subject to relocation.

community (biotic) — All plants and animals occupying aspecific areaunder relatively similar conditions.

S58



Summary

community (environmental justice) — A group of people or asite within a spatial scope exposed to risks
that potentially threaten health, ecology, or land values or are exposed to industry that stimulates unwanted
noise, smell, industrial traffic, particulate matter, or other nonaesthetic impacts.

contamination — The deposition of undesirable radioactive material on the surfaces of structures, aress,
objects, or personnel.

critical assembly — A critical assembly is a system of fissile material (uranium-233, uranium-235,
plutonium-239, or plutonium-241) with or without a moderator in a specific proportion and shape. The
critical assembly can be gradually built up by adding additional fissile material and/or moderator until this
system achievesthe dimensions necessary for acriticality condition. A continuous neutron sourceis placed
at the center of thisassembly to measurethe fission rate of the critical assembly asit approachesand reaches
criticality.

critical mass— The smallest mass of fissionable material that will support a self-sustaining nuclear fission
chain reaction.

criticality — The condition in which a system is capable of sustaining a huclear fission chain reaction.

cumulativeimpacts— Theimpactson the environment that result fromtheincremental impactsof theaction
when added to other past, present, and reasonably foreseeable future actions, regardless of the agency or
person who undertakes such other actions. Cumulative impacts can result from individually minor but
collectively significant actions taking place over a period of time (40 CFR 1508.7).

decontamination — The actions taken to reduce or remove substances that pose a substantial present or
potential hazard to human health or the environment, such as radioactive or chemical contamination from
facilities, equipment, or soilsby washing, heating, chemical or el ectrochemical action, mechanical cleaning,
or other techniques.

defense-in-depth — The use of multiple, independent protection elements combined in alayered manner so
that the system capabilities do not depend on a single component to maintain effective protection against
defined threats.

delayed critical devices— A critical assembly designed to reach the condition of delayed supercriticality.
Delayed criticality isthe nuclear physics supercriticality condition, where the neutron multiplication factor
of the assembly is between 1 (critical) and 1 plus the delayed neutron fraction. (See multiplication factor
and delayed neutrons.)

delayed neutrons— Neutrons emitted from fission products by beta decay following fission by intervals of
seconds to minutes. Delayed neutrons account for approximately 0.2 to 0.7 percent of all fission neutrons.
For uranium-235, the delayed neutron fraction is about 0.007; for plutonium-239, it is about 0.002.

depleted uranium — Uranium whose content of the fissile isotope uranium-235 islessthan the 0.7 percent
(by weight) found in natural uranium, so that it contains more uranium-238 than natural uranium.

design basis— For nuclear facilities, information that identifies the specific functions to be performed by
a structure, system, or component, and the specific values (or ranges of values) chosen for controlling
parameters for reference bounds for design. These values may be: (1) restraints derived from generally
accepted state-of-the-art practices for achieving functional goals; (2) requirements derived from analysis
(based on calculation and/or experiments) of the effects of a postulated accident for which a structure,
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system, or component must meet its functional goals; or (3) requirements derived from Federal safety
objectives, principles, goas, or requirements.

dose — A generic term that means absorbed dose, effective dose equivalent, committed effective dose
equivalent, or total effective dose equivalent, as defined elsewhere in this glossary. It is ameasure of the
energy imparted to matter by ionizing radiation. The unit of dose isthe rem or rad.

effluent — A gas or fluid discharged into the environment.

endangered species — Defined in the Endangered Species Act of 1973 as“any specieswhich isin danger
of extinction throughout all or a significant portion of its range.”

enriched uranium — Uranium whose content of the fissile isotope uranium-235 is greater than the
0.7 percent (by weight) found in natural uranium. (See uranium, natural uranium, and highly enriched
uranium.)

environmental impact statement (EI S) — The detailed written statement required by Section 102(2)(C) of
theNational Environmental Policy Act for aproposed major Federal action significantly affectingthequality
of the human environment. A DOE EIS is prepared in accordance with applicable requirements of the
Council on Environmental Quality National Environmental Policy Act regulationsin40 CFR 1500-1508 and
the DOE National Environmental Policy Act regulationsin 10 CFR 1021. The statement includes, among
other information, discussions of the environmental impacts of the proposed action and all reasonable
aternatives; adverse environmental effectsthat cannot be avoided should the proposal be implemented; the
relationship between short-term uses of the human environment and enhancement of long-term productivity;
and any irreversible and irretrievable commitments of resources.

environmental justice — The fair treatment and meaningful involvement of all people regardless of race,
color, national origin, or income with respect to the development, implementation, and enforcement of
environmental laws, regulations, and policies. Fair treatment meansthat no group of people, includingracial,
ethnic, or socioeconomic groups, should bear a disproportionate share of the negative environmental
conseguences resulting from industrial, municipal, and commercial operations or the execution of Federal,
state, local, and tribal programs and policies. Executive Order 12898 directs Federal agencies to make
achieving environmental justice part of their missions by identifying and addressing disproportionately high
and adverse effects of agency programs, policies, and activities on minority and low-income popul ations.

fissilematerials— Anisotopethat readily fissionsafter absorbing aneutron of any energy. Fissilematerials
are uranium-233, uranium-235, plutonium-239, and plutonium-241. Uranium-235 is the only naturally
occurring fissile isotope.

fission — The splitting of the nucleus of a heavy atom into two lighter nuclei. It is accompanied by the
release of neutrons, gammarays, and kinetic energy of fission products.

fission products — Nuclei (fission fragments) formed by the fission of heavy elements, plus the nuclides
formed by the fission fragments’ radioactive decay.

Flattop — A critical assembly machine designed to provide benchmark neutronic measurements in a

spherical geometry with a number of different fissile driver materials. Currently located at the TA-18
facilities, subject to relocation.
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floodplain — Thelowlands and relatively flat areas adjoining inland and coastal waters and the flood-prone
areas of offshoreislands. Floodplainsinclude, at aminimum, that areawith at least a 1.0 percent chance of
being inundated by aflood in any given year.

The base floodplain is defined as the areawhich has a 1.0 percent or greater chance of being flooded
in any given year. Such aflood is known as a 100-year flood.

The critical action floodplain is defined as the areawhich has at least a 0.2 percent chance of being
flooded in any given year. Such aflood is known as a 500-year flood. Any activity for which even
a dlight chance of flooding would be too great (e.g., the storage of highly volatile, toxic, or water-
reactive materials) should not occur in the critical action floodplain.

The probable maximum flood is the hypothetical flood considered to be the most severe reasonably
possibleflood, based onthe comprehensive hydrometeorol ogi cal appli cation of maximum precipitation
and other hydrological factors favorable for maximum flood runoff (e.g., sequential storms and
snowmelts). Itisusually several times larger than the maximum recorded flood.

genetic effects — Inheritable changes (chiefly mutations) produced by exposure of the parts of cells that
control biological reproduction and inheritance to ionizing radiation or other chemical or physical agents.

geology — The sciencethat dealswith the Earth: the material's, processes, environments, and history of the
planet, including rocks and their formation and structure.

Godiva — A fast-burst critical assembly machine currently located at the TA-18 facilities, subject to
relocation.

groundwater — Water below the ground surface in a zone of saturation.

half-life— Thetimeinwhich one-half of theatomsof aparticul ar radioactiveisotopedisintegrateto another
nuclear form. Half-lives vary from millionths of a second to billions of years.

hazardous chemical — Under 29 CFR 1910, Subpart Z, hazardous chemicals are defined as“ any chemical
which isaphysical hazard or a health hazard.” Physical hazards include combustible liquids, compressed
gases, explosives, flammables, organic peroxides, oxidizers, pyrophorics, and reactives. A health hazardis
any chemical for which there is good evidence that acute or chronic health effects occur in exposed
employees. Hazardous chemicals include carcinogens, toxic or highly toxic agents, reproductive toxins,
irritants, corrosives, sensitizers, hepatotoxins, nephrotoxins, agentsthat act on the hematopoi etic system, and
agents that damage the lungs, skin, eyes, or mucous membranes.

hazardous material — A material, including a hazardous substance, as defined by 49 CFR 171.8, which
poses arisk to health, safety, and property when transported or handled.

hazardouswaste— A category of waste regulated under the Resource Conservation and Recovery Act. To
be considered hazardous, awaste must be a solid waste under the Resource Conservation and Recovery Act
and must exhibit at least one of four characteristics described in 40 CFR 261.20 through 261.24
(i.e., ignitability, corrosivity, reactivity, or toxicity) or be specificaly listed by the U.S. Environmental
Protection Agency in 40 CFR 261.31 through 261.33.

high-level radioactive waste— High-level wasteisthe highly radioactive waste material resulting fromthe
reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing and any solid
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material derived from such liquid waste that containsfission productsin sufficient concentrations, and other
highly radioactive material that is determined, consistent with existing law, to require permanent isolation.

high-multiplication devices— A critical assembly for producing nondestructive superprompt critical nuclear
excursions. Thesetypes of devices are sometimes called prompt burst devices. (Seeprompt critical device
and nuclear excursion.)

highly enriched uranium — Uranium whose content of the fissileisotope uranium-235 has been increased
through enrichment to 20 percent or more (by weight). (See natural uranium, enriched uranium, and
depleted uranium.)

historic resources— Physical remainsthat postdate the emergence of written records; in the United States,
they are architectural structures or districts, archaeological objects, and archaeol ogical features dating from
1492 and later.

hot cell — A shielded facility that requiresthe use of remote manipul atorsfor handling radioactive materials.

isotope — An atom of a chemical element with a specific atomic number and atomic mass. Isotopes of the
same element have the same number of protons but different numbers of neutrons and different atomic
masses.

latent cancer fatalities — Deaths from cancer occurring some time after, and postulated to be due to,
exposure to ionizing radiation or other carcinogens.

low-level radioactivewaste— Wastethat containsradioactivity but isnot classified ashigh-level radioactive
waste, transuranic waste, spent nuclear fuel, or byproduct material as defined by Section 11e (2) of the
Atomic Energy Act of 1954, asamended. Test specimens of fissionable material irradiated for research and
development only, and not for the production of power or plutonium, may be classified as low-level
radioactive waste, provided the concentration of transuranic waste is less than 100 nanocuries per gram.

Magnitude — A number that reflects the relative strength or size of an earthquake. Magnitude is based on
the logarithmic measurement of the maximum motion recorded by a seismograph. An increase of one unit
of magnitude (for example, from 4.6 to 5.6) represents a 10-fold increase in wave amplitude on a
seismograph recording or approximately a30-fold increasein the energy released. Several scales have been
defined, but the most commonly used are (1) local magnitude (ML), commonly referred to as "Richter
magnitude,” (2) surface-wave magnitude (Ms), (3) body-wave magnitude (Mb), and (4) moment magnitude
(Mw). Eachisvalidfor aparticular type of seismic signal varying by such factorsasfrequency and distance.
These magnitude scaleswill yield approximately the samevaluefor any given earthquakewithineach scale’ s
respective range of validity.

maximally exposed individual — A hypothetical individual receiving radiation doses from transporting
radioactive materials on the road. For the incident-free transport operation, the maximally exposed
individual would be an individual stuck in traffic next to the shipment for 30 minutes. For accident
conditions, themaximally exposedindividual isassumedtobeanindividual located approximately 33 meters
(100 feet) directly downwind from the accident.

maximally exposed offsite individual — A hypothetical individual whose location and habits result in the

highest total radiological or chemical exposure (and thus dose) from a particular source for all exposure
routes (e.g., inhalation, ingestion, direct exposure).
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mixed waste — Waste that contains both nonradi oactive hazardous waste and radioactive waste, as defined
in this glossary.

multiplication factor (k) — For achain-reacting system, the mean number of fission neurons produced by
aneutron during its life within the system. For the critical system, the multiplication factor isequal to 1. If
the multiplication factor islessthan 1, the systemis called “subcritical.” Conversely, if the multiplication
factor is greater than 1, the system is called “ supercritical.”

natural uranium — Uranium with the naturally occurring distribution of uranium isotopes (approximately
0.7-weight percent uranium-235 with the remainder essentially uranium-238). (See uranium, depleted
uranium, enriched uranium, highly enriched uranium, and low-enriched uranium.)

neutron — An uncharged elementary particle with amass slightly greater than that of the proton. Neutrons
are found in the nucleus of every atom heavier than hydrogen-1.

nitrogen — A natural element with the atomic number 7. It is diatomic in nature and is a colorless and
odorless gas that constitutes about four-fifths of the volume of the atmosphere.

normal operations— All normal (incident-free) conditions and those abnormal conditions that frequency
estimation techniques indicate occur with a frequency greater than 0.1 events per year.

Notice of I ntent — Announcesthe scoping process. The Notice of Intentisusually published inthe Federal
Register and a local newspaper. The scoping process includes holding at least one public meeting and
requesting written comments on issues and environmental concerns that an EIS should address.

nuclear criticality — See criticality.

nuclear excursion — A very short time period (in milliseconds) during which the fission rate of a
supercritical system increases, peaks, and then decreasesto alow value.

nuclear explosive— Any assembly containing fissionableand/or fusionable material sand main-chargehigh-
explosive parts or propellants capable of producing a nuclear detonation.

nuclear facility — A facility subject to requirementsintended to control potential nuclear hazards. Defined
in DOE directivesasany nuclear reactor or any other facility whose operationsinvolveradioactive materials
in such form and quantity that a significant nuclear hazard potentially existsto the employees or the general
public.

nuclear material — Composite term applied to: (1) special nuclear material; (2) source material such as
uranium, thorium, or ores containing uranium or thorium; and (3) byproduct material, which is any
radioactive materia that is made radioactive by exposure to the radiation incident or to the process of
producing or using specia nuclear material.

off site — The term denotes a location, facility, or activity occurring outside of the boundary of a DOE
Complex site.

on site— The term denotes alocation or activity occurring within the boundary of a DOE Complex site.

package — For radioactive materials, the packaging, together with its radioactive contents, as presented for
transport (the packaging plus the radioactive contents equals the package).
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pal eontol ogical resources— Thephysical remains, impressions, or tracesof plantsor animalsfromaformer
geologic age; may be sources of information on ancient environments and the evol utionary development of
plants and animals.

person-rem — The unit of collective radiation dose commitment to a given population; the sum of the
individual doses received by a population segment.

PIDAS (Perimeter | ntrusion Detection and Assessment System) — A mutually supporting combination of
barriers, clear zones, lighting, and electronic intrusion detection, assessment, and access control systems
constituting the perimeter of the Protected Area and designed to detect, impede, control, or deny accessto
the Protected Area.

Planet — A general-purpose critical assembly machine designed to accommodate awide variety of neutron
multiplication experiments. Currently located at the TA-18 facilities, subject to relocation.

plutonium — A heavy, radioactive, metallic element with the atomic number 94. It isproduced artificially
by neutron bombardment of uranium. Plutonium has 15 isotopes with atomic masses ranging from 232 to
246 and half-lives from 20 minutes to 76 million years.

plutonium-239 — Anisotope of plutoniumwith ahalf-lifeof 24,110 yearswhichisthe primary radionuclide
in weapons-grade plutonium. When plutonium-239 decays, it emits alpha particles.

prehistoric resources — The physical remains of human activities that predate written records; they
generally consist of artifacts that may alone or collectively yield otherwise inaccessible information about
the past.

process— Any method or technique designed to change the physical or chemical character of the product.

prompt critical device— A critical assembly designed to reach the condition of prompt criticality. Prompt
criticality isthe nuclear physics supercriticality condition, due to neutrons rel eased immediately during the
fission process, inwhich amass and geometric configuration of fissile material (uranium-233, uranium-235,
plutonium-239, or plutonium-241) resultsin an extremely rapid increase in the number of fissionsfrom one
neutron generation to the next. Prompt criticality does not rely on the releases of delayed neutrons, which
are not released immediately, but rather over a period of about one minute after fission.

Prompt criticality describes the condition in which the nuclear fission reaction is not only self-sustaining,
but also increasing at avery rapid rate.

Protected Area— A type of security areadefined by physical barriers(i.e., wallsor fences), to which access
iscontrolled, used for protection of security Category |1 special nuclear material sand classified matter and/or
to provide a concentric security zone surrounding a Material Access Area (security Category | nuclear
materials) or aVital Area.

radioactive waste — In general, waste that is managed for its radioactive content. Waste material that
contains source, special nuclear, or byproduct material issubject to regul ation asradioactive waste under the
Atomic Energy Act. Also, waste material that contains accel erator-produced radioactive material or ahigh
concentration of naturally occurring radioactive material may be considered radioactive waste.
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radioactivity —

Definedasaprocess: Thespontaneoustransformation of unstableatomic nuclei, usually accompanied
by the emission of ionizing radiation.

Definedasaproperty: Theproperty of unstablenuclei in certain atomsto spontaneously emitionizing
radiation during nuclear transformations.

radioisotope or radionuclide — An unstabl e i sotope that undergoes spontaneous transformation, emitting
radiation. (See isotopes.)

radon — A gaseous, radioactive element with the atomic number 86, resulting from the radioactive decay
of radium. Radon occurs naturally in the environment and can collect in unventilated enclosed areas, such
as basements. Large concentrations of radon can cause lung cancer in humans.

Record of Decision — A document prepared in accordance with the requirements of 40 CFR 1505.2 and
10 CFR 1021.315 that provides a concise public record of DOE's decision on a proposed action for which
an EISwas prepared. A Record of Decision identifies the alternatives considered in reaching the decision;
the environmentally preferable alternative; factors balanced by DOE in making the decision; and whether
all practicable means to avoid or minimize environmental harm have been adopted, and, if not, the reasons
they were not.

region of influence — A site-specific geographic areain which the principal direct and indirect effects of
actions are likely to occur and are expected to be of consequence for local jurisdictions.

rem (roentgen equivalent man) — A unit of dose equivalent. The dose equivalent in rem equals the
absorbed dose in rad in tissue multiplied by the appropriate quality factor and possibly other modifying
factors. Derived from“roentgen equivalent man,” referring to the dosage of ionizing radiation that will cause
the same biological effect as 1 roentgen of x-ray or gamma-ray exposure. One rem equals 0.01 sievert.

risk — The probability of a detrimental effect from exposure to a hazard. Risk is often expressed
guantitatively as the probability of an adverse event occurring multiplied by the consequence of that event
(i.e., the product of these two factors).

safeguards — An integrated system of physical protection, material accounting, and material control
measuresdesigned to deter, prevent, detect, and respond to unauthorized access, possession, use, or sabotage
of nuclear materials.

sanitary waste — Waste generated by normal housekeeping activities, liquid or solid (includes sludge),
which are not hazardous or radioactive.

scope — In adocument prepared pursuant to the National Environmental Policy Act of 1969, the range of
actions, alternatives, and impacts to be considered.

scoping — An early and open process for determining the scope of issuesto be addressed in an EIS and for
identifying the significant issues related to a proposed action. The scoping period begins after publication
in the Federal Register of aNotice of Intent to prepare an EIS. The public scoping processis that portion
of the processwherethe publicisinvited to participate. DOE also conductsan early internal scoping process
for environmental assessmentsor EISs. For EISs, thisinternal scoping process precedes the public scoping
process. DOE'’s scoping procedures are found in 10 CFR 1021.311.
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security — An integrated system of activities, systems, programs, facilities, and policies for the protection
of restricted dataand other classified information or matter, nuclear material's, nuclear weapons and nuclear
weapons components, and/or DOE contractor facilities, property, and equipment.

sewage— Thetotal organic waste and wastewater generated by an industrial establishment or acommunity.

SHEBA (Solution High-Energy Burst Assembly) — A low-enriched uranium solution criticality machine
designed to provide the capability for free-field irradiations of criticality alarm systems and the validation
of dosimetry. Currently located at the TA-18 facilities, and subject to relocation.

shielding— Inregard to radiation, any material of obstruction (e.g., bulkheads, walls, or other construction)
that absorbs radiation to protect personnel or equipment.

soils— All unconsolidated material sabovebedrock. Natural earthy materialsontheearth'ssurface, inplaces
modified or even made by human activity, containing living matter, and supporting or capable of supporting
plants out of doors.

staging — The process of using several layersto achieve acombined effect greater than that of one layer.
stockpile — The inventory of active nuclear weapons for the strategic defense of the United States.

surface water — All bodies of water on the surface of the earth and open to the atmosphere, such asrivers,
lakes, reservoirs, ponds, seas, and estuaries.

transuranicwaste— Radioactive waste not classified ashigh-level radioactivewaste and that containsmore
than 100 nanocuries (3,700 becquerels) per gram of alpha-emitting transuranic isotopes with half-lives
greater than 20 years.

uranium — A radioactive, metallic element with the atomic number 92; one of the heaviest naturally
occurring elements. Uranium has 14 known isotopes, of which uranium-238 isthe most abundant in nature.
Uranium-235 is commonly used as a fuel for nuclear fission. (See natural uranium, enriched uranium,
highly enriched uranium, and depleted uranium.)

vault (special nuclear material) — A penetration-resistant, windowlessenclosurehaving anintrusion alarm
system activated by opening the door and which also has: (1) walls, floor, and ceiling substantially
constructed of materials which afford forced-penetration resistance at least equivalent to that of
3.1-centimeter (8-inch) thick reinforced concrete; (2) a built-in combination-locked steel door which, for
existing structures, is at least 0.39 centimeter (1 inch) thick exclusive of bolt work and locking devices and
which, for new structures, meets standards set forth in Federal specifications and standards.

wastemanagement — Theplanning, coordination, and direction of thosefunctionsrel ated to thegeneration,

handling, treatment, storage, transportation, and disposal of waste, as well as associated surveillance and
maintenance activities.
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environmental impact statement (EIS), contact: Environmental Policy Act (NEPA) process, contact:
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Office of Environmental Support (NA-53) Office of NEPA Policy and Compliance (EH-42)
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Abstract: The National Nuclear Security Administration, a separately organized agency within DOE, is
responsible for providing the Nation with nuclear weapons, ensuring the safety and reliability of those
nuclear weapons, and supporting programs that reduce global nuclear proliferation. These missions are
accomplished with a core team of highly trained nuclear experts. One of the major training facilities for
these personnel is located at Technical Area 18 (TA-18), within the Los Alamos National Laboratory
(LANL), Los Alamos, New Mexico. Principal TA-18 operational activities involve research in and the
design, development, construction, and application of experiments on nuclear criticality.

Though TA-18 is judged to be secure by DOE’'s independent inspection office, its buildings and
infrastructure are from 30 to more than 50 years old and are increasingly expensive to maintain and operate.
Additionally, the TA-18 operations are located in a relatively isolated area, resulting in increasingly high
costs to maintain a security Category | infrastructure. NNSA wishes to maintain the important capabilities
currently provided at TA-18inamanner that reducesthelong-term costsfor safeguards and security. NNSA
proposesto accomplish this by relocating the TA-18 security Category I/11 capabilities and materialsto new
locations.

The TA-18 Relocation EIS evaluates the potential direct, indirect, and cumulative environmental impacts
associated with this proposed action at thefollowing DOE sites: (1) adifferent siteat LANL at LosAlamos,
New Mexico; (2) the Sandia National Laboratories/fNew Mexico at Albuquerque, New Mexico; (3) the
Nevada Test Site near Las Vegas, Nevada (the Preferred Alternative); and (4) the Argonne National
Laboratory-West near Idaho Falls, Idaho. The EIS also analyzes the alternatives of upgrading the existing
TA-18facilitiesand the No Action Alternative of maintaining the operations at the current TA-18 location.

Public Comments: The draft EIS was issued for public review and comment on August 17, 2001. The
public comment period was scheduled to end on October 5, 2001, but due to the events of
September 11, 2001 the comment period was extended to October 26, 2001. Public hearings to solicit
comments on the draft EIS were held in 1daho, Nevada and New Mexico. All comments were considered
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during the preparation of the final EIS, which also incorporates additional and new information received
since the issuance of the draft EIS. In response to comments on the TA-18 Relocation Draft EIS, the final
ElIS containsrevisionsand new information. Theserevisionsand new information areindicated by adouble
underlinefor minor word changes or by asidebar in the margin for sentence or larger additions. Appendix J
contains the comments received during the public review period of the TA-18 Relocation Draft EIS and
DOE' sresponses to these comments. DOE will usethe analyses presented in thisfinal EIS aswell as other
information in preparing the Record of Decision for the proposed relocation of TA-18 capabilities and
materials at the Los Alamos National Laboratory. DOE will issue this Record of Decision no sooner than
30 days after the U.S. Environmental Protection Agency publishes a notice of availability of thisfinal EIS
in the Federal Register.
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CHAPTER 1 Introduction




1. INTRODUCTION

Chapter 1 of thisenvironmental impact statement (EIS) begins with an overview of the U.S. Department
of Energy's Technical Area18 (TA-18) Relocation proposal. Chapter 1 includes background information
onthemissionsat TA-18, the scope of the Environmental I mpact Statement for the Proposed Rel ocation
of Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory (TA-18
Relocation EIS), and the alternatives analyzed in the EIS. Chapter 1 aso discusses other National
Environmental Policy Act documentsrelated tothe TA-18 Relocation proposal, aswell asthe scoping and
public comment period process used to obtain public input on the issues addressed in this EIS. The
chapter concludes with the organization of the document.

1.1 OVERVIEW
1.1.1 General

The National Nuclear Security Administration (NNSA), a separately organized agency within the
U.S. Department of Energy (DOE), isresponsiblefor providing the Nation with nuclear weapons, ensuring
the safety and reliability of those nuclear weapons, and supporting programs that reduce global nuclear
proliferation. Thesemission responsibilitiesare accomplished through theuse of DOE’ scoreteam of highly
trained nuclear experts. One of the major training facilities for DOE personnel is located at Technical
Areal8(TA-18) withinLosAlamosNational Laboratory (LANL), LosAlamos, New Mexico. Theprincipal
TA-18operationistheresearchinand thedesign, devel opment, construction, and application of experiments
on nuclear criticality. The objective of nuclear criticality safety isto ensure that fissile material is handled
so that it remains subcritical under both normal and credible abnormal conditions to protect workers, the
public, and the environment.

TA-18 supportsimportant defense, nuclear safety, and other national security mission responsibilities. The
operations at TA-18 enable DOE personnel to gain knowledge and expertise in advanced nuclear
technologies that support the following: (1) nuclear materials management and criticality safety;
(2) emergency responsein support of counterterrorism activities; (3) safeguards and arms control in support
of domestic and international programsto control excess nuclear materials; and (4) criticality experiments
insupport of Stockpile Stewardship and other programs. (Section 3.1 of thisenvironmental impact statement
[EIS] provides a more detailed description of the specific TA-18 operations.) The TA-18 facilities are the
Nation’s only facilities capable of performing general-purpose nuclear materials handling for a variety of
experiments, measurements (to determine the presence of nuclear materials), and training. TA-18 also
houses the Western Hemisphere' slargest collection of machines for conducting nuclear safety evaluations
and establishing limits for operations.

The term “ stockpile stewardship” describes how DOE mests its nuclear weapons responsibilities. Stockpile stewardship
includes operations associated with manufacturing, maintaining, refurbishing, assessing, surveilling, and dismantling the
nuclear weapons stockpile; the activities associated with the research, design, development, simulation, modeling, and
nonnuclear testing of nuclear weapons; and the assessment of safety and reliability and certification of the stockpile.
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The TA-18 buildings and infrastructure, some of which have been operational since 1946, range from 30 to
more than 50 years of age and are increasingly expensive to maintain and operate. The Defense Nuclear
Facilities Safety Board has recommended, in 1993 and 1997, that DOE continue to maintain the capability
to support the only remaining criticality safety program in the Nation (DNFSB 1993, DNFSB 1997).
Consistent with this, and to reduce thelong-term costsfor safeguards and security, on April 11, 2000, former
Energy Secretary Bill Richardson announced the proposal torelocatethe TA-18 operational capabilitiesand
materials by the end of 2004 (DOE 2000c). Pursuant to the National Environmental Policy Act (NEPA) of
1969, as amended (42 U.S.C. 4321 et seg.) and the DOE regulations implementing NEPA (10 CFR 1021),
this Environmental Impact Statement for the Proposed Relocation of Technical Area 18 Capabilities and
Materials at the Los Alamos National Laboratory (TA-18 Relocation EIS) analyzes the potential
conseguences to the environment associated with relocating the TA-18 operationsto anew location. Inthe
Record of Decision for this EIS, DOE anticipates selecting the new location for the TA-18 operations and
implementing that decision.

1.1.2 TA-18 Facilitiesand Operations

As shown in Figure 1-1, the TA-18 developed area consists of a main building, three outlying remote-
controlled Critical Assembly Storage Areas (CASAS) (formerly known as “kivas’), several smaller
laboratories, nuclear material storage vaults, and support buildings. The site is located on approximately
52.61 hectares (130 acres) along Pagjarito Road. The Los Alamos Critical Experiments Facility and other
experimental facilities are located at TA-18, which is situated in the base of a canyon whose walls rise
approximately 61 meters (200 feet) onthreesides. Thethree CASAsarehazard Category 2 nuclear facilities
(i.e., hazard analysis shows the potential for significant onsite consequences) and are within fenced areasto
keep personnel at a safe distance during criticality experiments. Additionally, the entire TA-18 site is
bounded by a security fenceto aid in physically safeguarding special nuclear materials (SNM), and the site
isdesignated as a security Category | facility (Category | isthe highest security classification employed by
DOE and is used to protect SNM from theft and/or diversion). Site access is through a guarded portal.

Under the right conditions, fissile material is capable of maintaining a self-sustaining nuclear fission chain
reaction. Nuclear fission is the process by which an atom absorbs a neutron, causing it to split into two
smaller atomswhilerel easing energy and several neutrons. When amassof atoms producesenough neutrons
to cause additional fissions so that this reaction becomes self-sustaining, a fission chain reaction has been
achieved. Thiscondition of maintaining achainreaction at the samefissionrateiscalled criticality, and such
a system is critical. If this fission rate decreases with time and eventually shuts down, the system is
considered subcritical. Conversely, if this fission rate increases with time, the system is considered
supercritical.

Nuclear Facilities Hazards Classification (DOE Manual 411.1-1B)
Category 1 Hazard: Hazard analysis shows the potential for significant offsite consequences.

Category 2 Hazard: Hazard analysis shows the potential for significant onsite consequences.

Category 3 Hazard: Hazard analysis shows the potential for only significant localized consequences.
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The primary operation at TA-18 is the performance of criticality experiments. Criticality experiments
involve systems of fissile material(s), called critical assemblies, which are designed to reach a condition of
nuclear criticality. The capability to conduct criticality experiments a so includes devel opment of nuclear
instruments, measurement and eval uation of integral cross sections, accident simulation, dosimetry, and the
detection and characterization of nuclear material. A critical assembly is a machine used to manipulate a
mass of fissilematerial in aspecific geometry and composition. Themovement or addition of fissilematerial
in the critical assembly can alow it to reach the condition of nuclear criticality and control the reactivity.
A critical assembly isasmall version (i.e., from several inchesto several feet) of anuclear power plant core.
Fissile materials that can be used in a critical assembly typically consist of one of the following five main
isotopes: uranium-233, uranium-235, neptunium-237, plutonium-239, or plutonium-241, in a specific
composition and shape. A neutron source may be placed near the assembly to ensure the fission rate of the
critical assembly can be readily observed as it approaches and reaches criticality. The quantity of fissile
material capable of sustaining such areaction is called the critical massfor that assembly. Critical massis
afunction of many factorsincluding the massand enrichment of the fissile material; the geometry, or shape,
of the assembly; and the presence of reflectors or neutron absorbers.

Since 1948, thousands of experimentswith several fissilematerial s (uranium-235 and uranium-233, isotopes
of plutonium, and neptunium-237) have been conducted at TA-18. These experiments have been performed
withmetal or compounds, both bare and reflected, assolid, liquid, and gasthroughout theentirerange of fast,
intermediate, and thermal neutron spectra. Critical assemblies at TA-18 are designed to operate at |ow-to-
average power and at temperatures well below the fissile material temperature operating limits (which sets
them apart from normal reactors), with low fission-product production and minimal fission-product
inventory. (See text box below for a discussion of atypical critical assembly.) SNM is stored in either
CASAsorintheHillsidevault. Theonsite TA-18 nuclear material inventory isrelatively stableand consists
primarily of isotopes of plutonium and uranium. The bulk of the plutonium is metal and is either clad or
encapsulated. The use of toxic and hazardous materialsislimited. (Section 3.1 of thisEIS containsamore
detailed description of the specific facilities and operations at TA-18.)

1.2 PROPOSED ACTION, EI SSCOPE, AND ALTERNATIVES

DOE proposes to relocate the TA-18 operational capabilities and materials to a new location and continue
to perform those operations at the new location for the foreseeable future (for purposes of this EIS, the
operations are assessed for a 25-year operating period). As described below, the EIS evaluates four
alternative locations for the proposed action, as well as a TA-18 Upgrade Alternative and the No Action
Alternative. The proposed action includes: transport of critical assembly machines and support equipment
to anew location; modification of existing facilities to support the TA-18 operations; or construction and
operation of “new” facilitiesfor 25 yearsto support the TA-18 operations. Relocation of TA-18 operations
would also include transport of up to approximately 2.4 metric tons (2.6 tons) of SNM associated with the
TA-18 operations and arange of disposition options associated with the existing TA-18 facilitiesthat would
be vacated if the operations are rel ocated.

The TA-18 Relocation EIS evaluates the potential direct, indirect, and cumulative environmental impacts
associated with the proposed action of relocating TA-18 capabilities and materials to a new location.
Location aternatives include the following DOE sites: (1) a different site at LANL at Los Alamos,
New Mexico; (2) the SandiaNational Laboratories’New Mexico (SNL/NM) at Albuquerque, New Mexico;
(3) the Nevada Test Site (NTS) near Las Vegas, Nevada (the Preferred Alternative); and (4) the Argonne
National Laboratory-West (ANL-W) near Idaho Falls, Idaho. Thesealternativeswere devel oped by aDOE-
wide Option Study Group (Group) chartered to develop reasonable alternatives for conducting TA-18
mission operations. The Group developed criteriathat screened for sites with existing security Category |
infrastructure; nuclear environmental, safety, and health infrastructure; and compatibility between the site
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SPECIAL NUCLEAR MATERIALS SAFEGUARDS AND SECURITY
(DOE Order 474.1-1A)

Specia nuclear materials (SNM) are defined in the Atomic Energy Act of 1954 as (1) plutonium, uranium enriched in the
isotope 233 or 235, or any other material designated as SNM; or (2) any material artificially enriched by any of the above.

DOE's policy isto protect national security and the health and safety of DOE and contractor employees, the public, and the
environment by protecting and controlling SNM. Thisis done by designing specific safeguards and security strategies to
prevent or minimize both unauthorized access to SNM and unauthorized disclosure, loss, destruction, modification, theft,
compromise, or misuse of SNM as aresult of terrorism, sabotage, or events such as disasters and civil disorders.

DOE uses a cost-effective, graded approach to providing SNM safeguards and security. Quantities of SNM stored at each
DOE site are categorized into security Categories|, 11, I11, and IV, with the greatest quantities included under security
Category | and lesser quantities included in descending order under security Categories || through V. Typesand
compositions of SNM are further categorized by their “ attractiveness,” i.e., the relative ease of the processing and handling
activities required to convert such materialsinto a nuclear explosive device. For example, assembled weapons and test
devicesfall under Attractiveness Level A. Pure products (i.e., metal items that can be used for weapons production in their
existing form or after simple mechanical processing) are categorized under Attractiveness Level B. High-grade SNM
(high-grade chemical compounds, mixtures, or metal alloys that require relatively little processing to convert them for
weapons use) and low-grade SNM (bulk and low-purity materials that require extensive or complex processing efforts to
convert them to metal or high-grade form) are categorized as Levels C and D, respectively. All other SNM (highly
radioactive SNM not included under another attractiveness level, solutions containing very small amounts of SNM,
uranium enriched to less than 20 percent uranium-235, etc.) fall under Level E. This alphanumeric system resultsin overall
categories ranging from security Category |A (weapons and test devices in any quantities) to security Category |V
(reportable quantities of SNM not included in other categories). Some of the terms used in this EIS to refer to SNM
safeguards and security measures are defined below.

A Perimeter Intrusion Detection and Assessment System (PIDAS) isamutually supportive combination of barriers,
clear zones, lighting, electronic intrusion detection, assessment, and access control systems designed to detect, impede,
control, or deny accessto aMaterial Access Area, Protected Area, or Vital Area.

A Material Access Areaisasecurity area authorized to contain a security Category | quantity of SNM. Material Access
Areas have defined physical barriers, are located within a Protected Area, and are subject to specific access controls.

A Protected Areais asecurity area defined by physical barriers (walls or fences) to which accessis controlled. Protected
Areas are designed to protect security Category |1 SNM and classified material and/or to provide a security zone around a
Material Access Areaor Vital Area.

A Vital Areaisasecurity arealocated within a Protected Areathat has a separate perimeter and access controls, including
intrusion detection, to provide layered protection of vital eguipment.

An SNM Vault is a penetration-resi stant, windowless enclosure equipped with an intrusion alarm system that is activated
by opening the door. The walls, floor, and ceiling of an SNM Vault are constructed of materials that provide penetration
resistance equivaent to a minimum of 8-inch-thick reinforced concrete. Further protection is provided by abuilt-in,
combination-locked stedl door that, in newer structures, meets the standards set forth in Federal Specification AA-D-6008
of the Federal Specifications and Standards (41 CFR 101).

A Design-Basis Threat isapotentia threat that is assumed for the purpose of establishing requirements for safeguards and
security programs and related systems, components, equipment, information, or material.
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TYPICAL CRITICAL ASSEMBLY

Critical assembly designs at TA-18 use different methods to reach a critical condition. In some cases, additional fissile
material is added in discrete quantities to an existing configuration. Other criticality assembly designs allow for a constant
mass of fissile material, in two or more separate components, to be moved closer together in small increments. Some
critical assembly systems incor porate movabl e neutron-absorbing components, which can be moved into and out of the
fissile material mass to control the fission reaction. Critical assemblies can be composed of fissile materialsin either solid
or liquid form. For example, a critical assembly could range from a small 15-centimeter (6-inch) sphere of plutonium-239
metal with a mass of about 6 kilograms (13.2 pounds) to larger quantities of enriched uranium-235 in various shapes. An
example of a critical assembly used in the TA-18 facility is the Flattop assembly, shown below. This assembly, including all
of its structure, has a base of approximately 2.4 x 1.8 meters (8 x 6 feet) and a height of 1.5 meters (5 feet). Thefissile
material isa 15-centimeter (6-inch) sphere of enriched uranium (93 percent uranium-235) metal or plutonium-239 metal,
reflected by the natural uranium hemisphere blocks.

Flattop Critical Assembly

and TA-18 operational capabilities (Section 3.2.2 provides amore detail ed description of the site selection
process). ThisEIS also analyzes the upgrade of TA-18 facilitiesat LANL and the No Action Alternative.
These alternatives are described briefly below and in greater detail in Section 3.3 of thisEIS.

TA-18 Upgrade Alternative—T his alternative woul d invol ve upgrading the buildings, infrastructure and
security infrastructure of theexisting TA-18 facilitiesto continue housing these TA-18 operationsat their
present location at LANL. Under this alternative, some construction activities would be necessary.

LANL New Facility Alternative—This alternative would involve housing the security Category I/I1
activities in a new building to be constructed near the Plutonium Facility 4 at TA-55. Under this

1-6
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aternative, a portion of the security Category I11/1V activities (the SHEBA activities) would either be
relocated to a new structure at TA-39 or remain at TA-18; the rest of the security Category I11/1V
activitieswould either be relocated to a new structure at TA-55 or remain at TA-18.

SNL/NM Alternative—This aternative would involve the housing of the security Category 1/I1 TA-18
operations within a new security Category I/11 facility within TA-V* at SNL/NM. Currently, SNL/NM
operates a variety of research-oriented nuclear facilities at TA-V. A new underground facility and
modifications to existing buildings are proposed to accommodate the TA-18 operations. Under this
alternative, a portion of the security Category I11/1V activities (the SHEBA activities) would either be
relocated to anew structureat LANL’sTA-39or remain at TA-18; therest of the security Category 111/1V
activitieswould remain at TA-18.

NTS Alternative—This alternative would involve the housing of the security Category I/I1 TA-18
operations in and around the existing Device Assembly Facility (DAF). Currently, DAF is used for the
assembly of subcritical assemblies, aswell as other miscellaneous national security missions. Under this
alternative, a portion of the security Category I11/1V activities (the SHEBA activities) would either be
relocated to anew structureat LANL’sTA-39 or remain at TA-18; therest of the security Category 111/1V
activitieswould remain at TA-18.

ANL-W Alternative—This alternative would involve the housing of the security Category 1/I1 TA-18
operations in the existing Fuel Manufacturing Facility (FMF) and other existing buildings at ANL-W.
New construction and expansion of theexisting FM F are proposed to accommodatethe TA-18 operations.
Security upgrades would also be necessary. Under this alternative, a portion of the security Category
I/IV activities (the SHEBA activities) would either be relocated to a new structure at LANL’Ss TA-39
or remain at TA-18; the rest of the security Category I11/IV activities would remain at TA-18.

No Action Alternative—As required by Council on Environmental Quality regulations, the TA-18
Relocation EIS also evaluates the No Action Alternative of maintaining the TA-18 operations at the
current location. This alternative would maintain the current operations at TA-18 as described in the
Expanded Operations Alternative of the Ste-Wide Environmental Impact Statement for Continued
Operation of the Los Alamos National Laboratory (LANL SWEIS) (DOE 1999b) and the associated
Record of Decision (64 FR 50797, September 20, 1999). No upgrades or aternatives of either building,
infrastructure, or security infrastructure would occur.

1.3 DECISIONSTO BE MADE

Based onthe analytical resultsof thisElSaswell as cost, schedul e, safeguards and security issues, and other
programmeatic considerations, which are not part of this EIS, DOE intends to make the following decisions
concerning the security Category 1/11, SHEBA, and other security Category I11/1V activities currently being
conducted at LANL’s TA-18 facilities:

Whether to relocate the security Category I/11 activities from TA-18 to anew location or maintain these
mission support operations at their current location with or without upgraded facilities. If adecisionis
made to relocate the security Category 1/I1 mission activities, to select one of four proposed rel ocation
sites(i.e, TA-55 at LANL, TA-V at SNL/NM, DAF at NTS, or ANL-W)

Whether to relocate some or all security Category 111/1V activitiesto new and/or other locationsat LANL
(SHEBA activities to TA-39; other security Category I11/1V activities to TA-55), or maintain these
operations at their current location with or without upgraded facilities

1 Technical areasat SNL/NM are desi gnated using roman numerals rather than the arabic numeralsused at LANL.
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The analysis in this EIS will support decision making related to eventual site-specific construction and
operation activities for any aternative selected.

1.4 OTHER RELEVANT NEPA REVIEWS

Thissection explainstherel ationship between the TA-18 Rel ocation El Sand other relevant NEPA documents
and DOE programs. Completed NEPA compliance actions are addressed in Section 1.4.1; ongoing actions
are discussed in Section 1.4.2.

141 Completed NEPA Compliance Actions
1.4.1.1 Final Environmental Assessment for Device Assembly Facility Operations (DOE/EA-0971)

TheFinal Environmental Assessment for Device Assembly Oper ations(DOE 1995d) wasissuedin May 1995
and evaluates the proposed action to open and operate DAF at NTS. Since DAF had already been
constructed, this environmental assessment (EA) focused on potential impacts resulting from operation of
the facility. These operations generally include assembly, disassembly or modification, staging,
transportation, testing, maintenance, repair, retrofit, and surveillance of nuclear explosives. Such operations
have previously been conducted at NTSin older facilitieslocated in Area27. DAF also provides enhanced
capabilities in a state-of-the-art facility for the safe, secure, and efficient handling of high explosivesin
combination with SNM (plutonium and highly enriched uranium). Based upon the information and the
analyses presented in the EA, DOE determined that there would be no significant impacts associated with
the proposed action. The Finding of No Significant Impact was signed on June 8, 1995. DAF isone of the
facilities considered under the proposed action to receive relocated TA-18 activities.

1.4.1.2 Environmental Assessment for Consolidation of Certain M aterialsand M achinesfor Nuclear
Criticality Experiments and Training — Los Alamos National Laboratory, Los Alamos,
New Mexico (DOE/EA-1104)

In May 1996, DOE issued the EA and Finding of No Significant Impact for Consolidation of Certain
Materialsand Machinesfor Nuclear Criticality Experimentsand Training—L osAlamosNational Laboratory
(DOE 1996b). ThisEA compared the effects of consolidating nuclear criticality experiments machines and
materialsat theL osAlamosCritical ExperimentsFacility (LACEF) at LANL’STA-18. Actionsconsolidated
through this EA resulted in the program which existstoday and form the basisfor the No Action Alternative
presented in the TA-18 Relocation EIS.

1.4.1.3 Disposition of Surplus Highly Enriched Uranium Final Environmental Impact Statement
(DOE/EI S-0240)

In June 1996, DOE issued the Disposition of SurplusHighly Enriched UraniumFinal Environmental |mpact
Satement (DOE 1996¢). DOE prepared this EIS because of the need to move rapidly to neutralize the
proliferation threat of surplus highly enriched uranium and to demonstrate the United States' commitment
to nonproliferation. The Highly Enriched Uranium EIS evaluated management alternatives for materials
used by TA-18 activities. Alternatives considered include several approachesto blending down the highly
enriched material to makeit non-weapons-usableand suitablefor fabricationintofuel for commercial nuclear
reactors. Inthe Record of Decision, published in the Federal Register on August 5, 1996 (61 FR 40619),
DOE stated it would implement a program that would blend as much as 85 percent of the surplus highly
enriched uranium to a uranium-235 enrichment level of approximately 4 percent for commercial use and
blend the remaining surplus highly enriched uranium down to an enrichment level of about 0.9 percent for
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disposal aslow-level radioactivewaste. Highly enriched uranium used in support of TA-18 activities could
be dispositioned, when necessary, using material management methods described in the Highly Enriched
UraniumEIS.

1.4.1.4 Final Environmental Impact Statement for theNevada Test Siteand Off-SiteL ocationsin the
State of Nevada (DOE/EI S-0243)

In August 1996, DOE issued the Final Environmental Impact Statement for the Nevada Test Steand Off-Site
Locationsin the Sate of Nevada (DOE 1996d). Thisdocument analyzed four aternatives: (1) theNo Action
Alternative, (2) Discontinuation of Operations, (3) Expanded Use, and (4) Alternate Use of Withdrawn
Lands. On December 13, 1996, DOE published the Record of Decision in the Federal Register
(61 FR 65551), selecting a combination of Alternatives 1, 3, and 4, with most activities pursued at levels
described in the Expanded Use Alternative. As described in the Record of Decision, defense program
activitiesat NTS will emphasize stockpile stewardship experiments and operations to maintain confidence
in the safety and reliability of the stockpile without underground nuclear testing. DOE plans to conduct a
widevariety of experimentswithin the appropriately zoned areasof NTS. Existingfacilities, including DAF
and Area27, will be used to prepare the explosives, SNM, and other material required for these experiments.
The Record of Decision aso identified that DOE will reserve land and infrastructure on NTS to support
current test readiness and national security missions and to support future defense program activities. It
further states that DOE will establish a Defense Industrial Zone around critical assembly areas. This zone
isdedicated solely to defense-related activities and is an areain which various future stockpil e stewardship
and management facilities could be sited. Subsequent to the completion of thisEISin 1996, a Supplemental
Analysisiscurrently being prepared to determine whether the EISfor the NTSand Off-Ste Locationsin the
Sate of Nevada should be supplemented, anew EIS should be prepared, or no further NEPA documentation
isrequired. The proposed action to relocate the TA-18 capabilities and materials remains consistent with
the decisions documented in the Record of Decision for this EIS.

1.4.1.5 Final Programmatic Environmental Impact Statement for Stockpile Stewardship and
Management (DOE/EI S-0236)

In September 1996, DOE issued the Final Programmatic Environmental Impact Statement for Stockpile
Stewar dship and Management (DOE 1996€). This programmatic EIS evaluated the potential environmental
impactsresulting from activities associ ated with nucl ear weaponsresearch, design, devel opment, and testing,
aswell asthe assessment and certification of the weapons' safety and reliability. The stewardship portion
of the document analyzed the development of three new facilities to provide enhanced experimental
capabilities. The Record of Decision was published in the Federal Register on December 26, 1996
(61 FR 68014). In the Record of Decision, DOE elected to downsize a number of weapons complex
facilities, to build the National Ignition Facility at Lawrence Livermore National Laboratory, and to
reestablish pit fabrication capability at LANL. A supplement analysis(DOE/EIS-0236-SA, September 1999)
was prepared to examinethe plausibility of abuilding-widefireat LANL’ splutoniumfacility and to examine
new studies regarding seismic hazards at LANL. The supplement analysis concluded that there is no need
to prepare a supplemental EIS. Theimpacts of this action have been included in the baseline assessment of
each candidate site and, therefore, areincluded in the potential cumulativeimpactsresulting fromthe TA-18
Relocation EIS proposed action. In addition, as identified in the TA-18 Relocation EIS Notice of Intent
(65 FR 25472), criticality experimentsat TA-18 support the stockpile stewardship mission addressed inthis
programmeatic EIS.
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1.4.1.6 SiteWide Environmental Impact Statement for Continued Operation of the Los Alamos
National Laboratory (DOE/EIS-0238)

In January 1999, DOE issued the LANL SWEIS(DOE 1999b). This document assessed four aternativesfor
the operation of LANL: (1) No Action, (2) Expanded Operations, (3) Reduced Operations, and (4) Greener
Alternative. The Record of Decision for the LANL SWEIS was published in the Federal Register on
September 20, 1999 (64 FR 50797). In the Record of Decision, DOE selected the Expanded Operations
Alternative. Thisalternativeincludesthe continuation of al activities presently undertaken at LANL, at the
highest level of activity, and anincreased pit production capability. Consistent with that Record of Decision,
operations at TA-18 would continue, and activities would increase by approximately 25 percent over past
No Action operational levels. During the time that the LANL SAVEIS was in preparation, DOE did not
envision the current proposal to rel ocate the TA-18 operations or upgrade the existing TA-18 facilities, and,
thus, that proposal was not included inthe LANL SAVEIS. The No Action Alternative assessed inthis TA-18
Relocation EIS is consistent with the Preferred Alternative chosen through the LANL SWEIS Record of
Decision.

1.4.1.7 Idaho National Engineering and Environmental Laboratory Advanced Mixed Waste
Treatment Project Final Environmental |mpact Statement (DOE/EIS-0290)

The ldaho National Engineering and Environmental Laboratory Advanced Mixed Waste Treatment Project
Final Environmental Impact Statement (DOE 1999a) was issued in March 1999 and assessed the potential
environmental impacts associated with four alternatives related to the construction and operation of the
Advanced Mixed Waste Treatment Facility at theldaho National Engineering and Environmental Laboratory
(INEEL). The aternatives analyzed were: (1) a No Action Alternative, under which existing waste
management operations, facilities, and projects would continue; (2) the proposed action/Preferred
Alternative, under which BNFL, Inc., would build and operate an advanced mixed waste treatment proj ect
facility using proposed thermal and nonthermal treatment technologiesfor certification and shipment to the
Waste Isolation Pilot Plant or to another acceptable disposal facility; (3) anonthermal treatment alternative,
under which some treatment of transuranic, alpha, and low-level mixed radioactive waste would occur at an
advanced mixed waste treatment project facility at the same location as the proposed action, and waste that
requiresthermal treatment would be repackaged for storage; and (4) atreatment and storage alternative that
would include the same processes as the proposed action/Preferred Alternative, except the treated waste
would be placed in Resource Conservation and Recovery Act—permitted storage units at the onsite
Radioactive Waste Management Complex at INEEL for long-term storage. The Record of Decision was
published inthe Federal Register on April 7, 1999 (64 FR 16948). Inthe Record of Decision, DOE selected
the Preferred Alternative, although construction of the thermal treatment component of this alternative has
been deferred pending the recommendation of ablue-ribbon panel of experts assessing possi ble technol ogy
alternatives. The impacts of the action DOE decided to implement are factored into the assessment of
potential cumulative impacts discussed in the TA-18 Relocation EI'S proposed action.

14.18 Final Site-Wide Environmental Impact Statement for Sandia National
LaboratoriessNew Mexico (DOE/EI S-0281)

In October 1999, DOE issued the Final Ste-Wide Environmental Impact Statement for Sandia National
Laboratories/New Mexico (SNL/NM SWVELS) (DOE 1999d). Thisdocument analyzed three broad alternative
levelsof operation at SNL/NM: (1) the No Action Alternative, (2) an Expanded Operations Alternative, and
(3) aReduced Operations Alternative. The Record of Decision for the SNL/NM SWEISwas published inthe
Federal Register on December 15, 1999 (64 FR 69996). In the Record of Decision, DOE selected the
Expanded OperationsAlternative, without the Microsystemsand Engineering SciencesApplications(MESA)
Complex. Under the Expanded Operations Alternative presented in the SNL/NM SWEIS (exclusive of the
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MESA Complex), activity at TA-V would result in the highest reasonably foreseeable activity levels that
could be supported by current facilities and the potential expansion and construction of new facilities. The
proposal to relocate TA-18 to TA-V was not envisioned at the time the SNL/NM SWEISwas in preparation.
The proposed action to relocate the TA-18 capabilities and materials is consistent with the decisions
documented in the SNL/NM SWEI'S Record of Decision.

1.4.1.9 SurplusPlutonium Disposition Final Environmental I mpact Statement (DOE/EI S-0283)

In November 1999, DOE issued the Surplus Plutonium Disposition Final Environmental I mpact Statement,
(DOE 1999g), an EI Sthat wastiered from the Storage and Disposition of Weapons-Usable FissileMaterials
Programmatic Environmental Impact Satement (DOE/EIS-0229). The Record of Decision for the
programmeatic EIS, published in the Federal Register on January 14, 1997 (62 FR 3014), outlined DOE’s
approach to plutonium disposition and established the groundwork for the Surplus Plutonium Disposition
ElIS Thefundamental purpose of the programisto ensurethat plutonium produced for nuclear weaponsand
declared excess to national security needs (now and in the future) will never again be used for nuclear
weapons.

The Surplus Plutonium Disposition EIS evaluated reasonabl e alternatives for the siting, construction, and
operation of facilities required to implement DOE’ s disposition strategy for up to 50 metric tons of surplus
plutonium. ThedispositionfacilitiesanalyzedinthisEISinclude pit disassembly and conversion, plutonium
conversion and immobilization, and mixed oxide fuel fabrication. The Surplus Plutonium Disposition EIS
also analyzed the potential impactsof fabricating alimited number of mixed oxidefuel assembliesfor testing
in areactor.

In the Record of Decision, published in the Federal Register on January 11, 2000 (65 FR 1608), DOE
decided to provide for the safe and secure disposition of up to 33 metric tons of surplus plutonium as mixed
oxide fuel and up to 17 metric tons of surplus plutonium through immobilization. DOE also decided to
construct and operate each of the three disposition facilities at the Savannah River Site, fabricate the lead
assembliesat LANL, and conduct postirradiation examination of the lead assemblies at Oak Ridge National
Laboratory. Plutonium used in support of TA-18 activities could be dispositioned, when necessary, using
material management methods described in the Surplus Plutonium Disposition EIS,

1.4.1.10 Final Environmental Impact Statement for the Treatment and Management of Sodium-
Bonded Spent Nuclear Fuel (DOE/EI S-0306)

In July 2000, DOE issued the Final Environmental Impact Statement for the Treatment and Management of
Sodium-Bonded Spent Nuclear Fuel (DOE 2000d). Thisdocument eval uatesstrategiesto removeor stabilize
thereactive sodium contained in aportion of DOE’ s spent nuclear fuel inventory to prepare the spent nuclear
fuel for disposal in ageologic repository. The EISanalyzes, under the proposed action, six alternativesthat
employ one or more of the following technology options at nuclear fuel management facilities at the
Savannah River Site or INEEL : electrometallurgical treatment, the plutonium-uranium extraction process,
packaging in high-integrity cans, and the melt and dilute treatment process. The Record of Decision was
published in the Federal Register on September 19, 2000 (65 FR 56565). In the Record of Decision, DOE
decidedtoimplement the Preferred Alternative of e ectrometa lurgically treatingthe Experimental Breeder-I|
spent nuclear fuel and miscellaneous small lots of sodium-bonded spent nuclear fuel at ANL-W at INEEL.
Because of the different physical characteristics of the Fermi-1 sodium-bonded blanket spent nuclear fuel
also analyzed in the EIS, DOE decided to continue to store this material while alternative treatments are
evaluated. The proposed action under this EIS contributes to the cumulative impacts at the site discussed
in the TA-18 Relocation EIS.
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1.4.1.11 Special Environmental Analysisfor the Department of Energy, National Nuclear Security
Administration: Actions Taken in Response to the Cerro Grande Fire at Los Alamos
National Laboratory, Los Alamos, New M exico (DOE/SEA-03)

In September 2000, DOE and NNSA issued this special environmental analysis (SEA) to document their
assessment of impacts associated with emergency activities conducted at LANL, Los Alamos County,
New Mexico, inresponseto thewildfireknown asthe Cerro Grande Fire (DOE 2000g). Thiswildfireburned
about 3,061 hectares (7,650 acres) within the boundaries of LANL and about an additional 14,200 hectares
(35,500 acres) in neighboring areas. Asaresult of thiswildfire, DOE identified the need to take action on
an emergency basis to protect human life, property, and the environment. DOE considered that its actions
should not be protective of thelives of only itsemployees, contractors, and subcontractors, but also thelives
of al peoplelivingand workinginthe LANL region. DOE also considered that itsactionsshould not protect
property belonging to only the U.S. Government, but also the properties of neighboring and downstream
landowners and residents.

DOE would normally prepare an EA or EIS in compliance with NEPA, as amended, to analyze potentially
significant beneficial or adverseimpactsthat could occur if aproposed action wereimplemented. However,
because of the urgent nature of the actions required by DOE to address the effects of the Cerro Grande Fire
asit burned over LANL and the need for immediate postfire recovery and protective actions, DOE had to
act immediately. DOE was, therefore, unable to comply with NEPA in the usual manner. DOE thereby
invoked the Council on Environmental Quality'semergency circumstancesclauseof itsNEPA Implementing
Regulations (40 CFR 1506.11) and the emergency circumstances clause of DOE’ sown NEPA implementing
regulations (10 CFR 1021.343). This SEA providesthe reader with an assessment of the impacts that have
resulted because of actions undertaken by DOE (or undertaken on behalf of DOE by other partiesat DOE’s
direction or with DOE funding) to address a major disaster emergency situation. The SEA includes
descriptionsof actions; resulting impactsfromactions; mitigation measurestaken for actionsthat render their
impacts not significant or that lessen the adverse effects of the actions;, and an analysis of cumulative
impacts. Unlike an EA or EIS produced in the course of routine NEPA compliance, this SEA does not
include an impact assessment of alternative actionsthat DOE could have taken to meet its purpose and need
for action. Nor doesit include an assessment of the No Action Alternative. Furthermore, DOE will not issue
aformal Record of Decision based on this SEA. However, actions not included in this SEA will be the
subject of other NEPA reviews and analyses. Actions taken in response to this SEA are included in the
baseline conditions for the No Action Alternative in the TA-18 Relocation EIS.

1.4.1.12 Environmental Assessment for the Microsystems and Engineering Sciences Applications
Complex (DOE/EA-1335)

The Environmental Assessment for the Microsystems and Engineering Sciences Applications Complex
(DOE 2000f) was issued in September 2000 and analyzed the potential effects of constructing several new
facilities and upgrading existing facilities for the purposes of consolidating operations currently conducted
at several SNL/NM facilities and modernizing SNL/NM’s capabilities in microsystems design and
production. The proposed action involvesrenovation of and upgradesto the Microel ectronics Devel opment
Laboratory; construction of three new facilities; relocation of the activities currently conducted at the
Compound Semiconductor Research Laboratory and several other buildings to the new facilities, and
demolition of the Compound Semiconductor Research Laboratory at SNL/NM. Collectively, the new
facilities would be known as the MESA Complex. Based on the analysis presented in the EA and the
concerns of interested stakeholders, DOE found that there would be no significant impacts associated with
the proposed action. The Finding of No Significant Impact was signed on October 16, 2000. The impacts
of this action are factored into the assessment of potential cumulative impacts at SNL/NM in the TA-18
Relocation EIS
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1.4.1.13 Final Programmatic Environmental | mpact Statement for Accomplishing Expanded Civilian
Nuclear Ener gy Resear ch and Development and | sotope Production Missionsin the United
States, Including the Role of the Fast Flux Test Facility (Nuclear Infrastructure
Programmatic EIS) (DOE/EI S-0310)

This Nuclear Infrastructure Programmatic EIS (DOE 2000j) was issued in December 2000. Under the
authority of the Atomic Energy Act of 1954, as amended, DOE is responsible for ensuring the availability
of isotopes for medical, industrial, and research applications; meeting the nuclear material needs of other
Federal agencies; and undertaking research and development activities related to development of nuclear
power for civilian use. To meet theseresponsibilities, DOE maintainsnuclear infrastructure capabilitiesthat
support various missions. Current estimates for the future needs of medical and industrial isotopes,
plutonium-238, and research requirements indicate that the current infrastructure may soon be insufficient
to meet the projected demands. IntheNuclear Infrastructure Programmatic EIS DOE proposed to enhance
these capabilities to provide for (1) production of isotopes for medical and industrial uses; (2) production
of plutonium-238 for usein advanced radioi sotope power systemsfor future National Aeronauticsand Space
Administration space expl oration missions; and (3) the Nation’ snucl ear research and devel opment needsfor
civilian application.

The Nuclear Infrastructure Programmatic EIS evaluated the environmental impacts of a No Action
Alternative (maintaining statusquo), four alternative strategiesto accomplish thismission, and analternative
to permanently deactivate the Fast Flux Test Facility (FFTF), with no new missions. Alternatives 2, 3, and
4 alsoinclude permanent deactivation of FFTF. Thealternativesconsidered werethe No Action Alternative;
(1) Restart FFTF at Hanford, Washington; (2) Use Only Existing Operational Facilities; (3) Construct One
or Two New Accelerators; (4) Construct a New Research Reactor; and (5) Permanently Deactivate FFTF
(with no new missions).

In the Record of Decision which was published in the Federal Register on January 26, 2001 (66 FR 7877),
DOE selected the Preferred Alternative (Alternative 2, Option 7, Use Only Existing Operational Facilities).
DOE will reestablish domestic production of plutonium-238, as needed, using the Advanced Test Reactor
at INEEL in Idaho and the High Flux Isotope Reactor at the Oak Ridge National Laboratory in Tennessee
and will processirradiated plutonium-238 targets at the Radiochemical Engineering Development Center in
Tennessee. DOE will permanently deactivate FFTF. The impacts of this action are factored into the
assessment of potential cumulative impacts at INEEL in the TA-18 Relocation EIS.

1.4.1.14 Final Environmental Assessment for AtlasRelocation and Oper ation at theNevada Test Site
(DOE/EA-1381)

In May 2001, DOE issued the Final Environmental Assessment for Atlas Relocation and Operation at the
Nevada Test Ste and Finding of No Significant Impact (DOE 2001c). This document assesses the
environmental effects of DOE’ s proposed action to disassembl e the Atlas pul sed-power machine at LANL
and transport it to NTS, where it would be reassembled in a new building in Area 6 north of DAF. After
reassembly, Atlas would be recommissioned to ensure proper operation and then used to conduct as many
as 100 pulsed-power experiments per year, depending on Stockpile Stewardship Programrequirements. The
proposed action of moving the Atlas machine to NTS does not represent a major change in the Stockpile
Stewardship Program, but rather arelocation of an asset within the DOE complex. The potential effects of
this action are factored into the assessment of potential cumulative impacts resulting from the TA-18
Relocation EIS proposed action.
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1.4.1.15 Sandia Underground Reactor Facility Environmental Assessment (DOE/EA-1382)

On November 13, 2001, DOE, issued the Final Environmental Assessment for the Sandia Underground
Reactor Facility and Finding of No Significant Impact (DOE 2001d). Thisdocument analyzed the potential
effects of aproposal to construct and operate an underground facility designed to house the existing Sandia
Pulsed Reactors, discontinue use of the existing facility, and provide storage for specia nuclear materials.
The construction and operation of thisfacility would parallel the construction and operation of the facility
proposed for the TA-18 operational capabilities and material storage at SNL/NM. The potential effects of
this action are factored into the assessment of potential cumulative impacts at SNL/NM in the TA-18
Relocation EIS proposed action.

142 Ongoing NEPA Compliance Actions

1.4.2.1 Idaho High-Level Waste and Facilities Disposition Draft Environmental Impact Statement
(DOE/EIS-0287)

TheldahoHigh-Level Wasteand FacilitiesDisposition Draft Environmental |mpact Statement (DOE 1999h)
was issued in December 1999. It evaluates alternatives for managing the high-level radioactive waste and
associated radioactivewasteandfacilitiesat INEEL. Under thetermsof the 1995 Settlement Agreement and
Consent Order with the State of 1daho, DOE agreed to treat high-level radioactive waste currently stored at
INEEL and to preparethewastein aform ready to be shipped out of the State of Idaho by 2035. The purpose
of this EIS isto assist DOE in making decisions concerning the management of this radioactive waste to
ensure compliance with applicable laws and regul ations and to protect the environment and the health and
safety of the workers and the public in a cost-effective manner.

In this EIS, DOE evaluates reasonable alternatives and options for the treatment of high-level radioactive
waste, sodium-bearing waste, newly generated waste, and the disposition of facilities associated with high-
level radioactive waste generation, treatment, and storage at INEEL. In addition, thisEISisintegrated with
theongoing Comprehensive Environmental Response, Compensation, and Liability Act programat theldaho
Nuclear Technology and Engineering Center. The proposed action under this EIS contributes to the
cumulative impacts at INEEL discussed in the TA-18 Relocation EIS

1.4.2.2 Final Environmental Impact Statement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada
(DOE/EI S-0250)

TheFinal Environmental Impact Statement for a Geol ogic Repository for the Disposal of Spent Nuclear Fuel
and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada was issued in February 2002
(DOE 2002). ThisEIS analyzes aproposed action to construct, operate and monitor, and eventually close
a geologic repository for the disposal of spent nuclear fuel and high-level radioactive waste at Yucca
Mountain in Nye County, Nevadalocated near NTS. The EIS aso analyzesaNo-Action Alternative, under
which DOE would not build arepository at the Y ucca Mountain site, and spent nuclear fuel and high-level
radioactive waste would remain at 72 commercial and 5 DOE sites across the United States. As part of the
proposed action, which DOE hasidentified asitspreferred aternative, the EISanayzesthe potential impacts
of transporting spent nuclear fuel and high-level radioactive waste to the Y uccaMountain sitefrom 77 sites
acrossthe United States. Thisanalysisincludesinformation on such matters astheimpactsof rail and truck
transportation nationally and in Nevada, as well asimpactsin Nevada of alternative corridors for abranch
rail line, routes for heavy-haul trucks, and alternative and associated intermodal (rail-to-truck) transfer
stations. The concern of transporting TA-18 SNM to the NTS DAF in combination with the movement of
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material to Y uccaMountain has been discussed in the NTS cumulative impacts Section 5.4.14 in the TA-18
Relocation EIS

1.4.2.3 Environmental Impact Statement for the Proposed Chemistry and Metallurgy Research
Building Replacement Project at Los Alamos National L aboratory, L os Alamos, NM

On July 23, 2002, DOE and NNSA announced itsintent to prepare an Environmental |mpact Statement for
the Proposed Chemistry and Metallurgy Research Building Replacement Project at Los Alamos National
Laboratory, Los Alamos, NM (CMRR EIS) (67 FR 48160). The purpose of this EIS is to assess the
consolidation and relocation of mission critical chemistry and metallurgy research (CMR) capabilities at
LANL from degraded facilities such that these capabilities would be available on a long-term basis to
successfully accomplish LANL mission support activities or programs. The contributory effect of releases
and emissions from the CMR facility are included in the baseline descriptions of LANL presented in
Chapter 4, Section 4.2 in the TA-18 Relocation EIS.

143 Relationshipsto Other LANL Projects

DOE routinely conducts planning activities at its sites to identify long-term strategies and options for
maintaining infrastructure in support of various missions. As part of these efforts, potential projects or
actionsareidentified as optionsfor future consideration. Many of these projects never go beyond theinitial
planning phases due to various factors such as insufficient justification or inadequate funding.

DOE hasinitiated aplanning effort that focuses on thelong-term strategy for conducting security Category |
nuclear operationsat LANL. Security Category | nuclear operationsat TA-18 arediscussedin Section 1.1.2.
While proposalsregarding TA-18 activitiesmay fall within the scope of this plan along with other activities
such asanalytical chemistry, security, and pit manufacturing, DOE hasdetermined that the TA-18 relocation
proposal must move forward independent of this broader planning effort to ensure continuous mission
support. Many of the activitiesin this planning effort are in the preliminary phase of consideration and the
effort is too speculative at the present time for NEPA analysis. To the extent sufficient information is
available, this final EIS discusses the potential cumulative impacts from other reasonably foreseeable
activitiesat LANL.

15 ScOPING PROCESS

Scoping isaprocess in which the public and stakehol ders provide comments directly to the Federal agency
on the scope of the EIS. This processisinitiated by the publication of the Notice of Intent in the Federal
Register.

On May 2, 2000, NNSA published a Natice of Intent to prepare the TA-18 Relocation EIS (65 FR 25472).
In this Notice of Intent, DOE invited public comment on the TA-18 Relocation EIS proposal. Subsequent
to this notice, DOE held public scoping meetings in the vicinity of all sites that might be affected by the
proposed action. Public scoping meetings were held as follows: (1) May 18-Albuquerque, New Mexico;
(2) May 23-North Las Vegas, Nevada;, (3) May 25-1daho Falls, Idaho; and (4) May 30—Espariola,
New Mexico (note: this public meeting was originally scheduled for May 17 at Los Alamos, New Mexico,
but was rescheduled and rel ocated due to the Cerro Grande Fire).

All comments received, orally and in writing at these meetings, viamail, fax, the Internet, and the toll-free
phone line, were reviewed for consideration by DOE in preparing this EIS. A listing of the comments
received during the public scoping process, aswell as DOE's consideration of these comments, is provided
in Appendix | of thisEIS.
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Summary of Major Comments

Many of the verbal and written comments received during the public scoping period identified the need for
DOE to describein detail the existing TA-18 capabilitiesand processes, aswell asthe specific requirements
associated with the alternatives for fulfilling DOE’'s mission support needs. In particular, comments
addressed the suitability of other sitesto perform these mission support needs, the design of any buildings
to be constructed or modified, construction and operation timelines, and controls to limit releases to the
environment.

A significant number of comments al so expressed concern about the costs associated with operating TA-18
criticality experimentsfacilities or relocating these capabilities elsewhere. These comments suggested that
detailed cost analyses be conducted to anal yze the construction, operation, security, and transportation needs
of the various alternatives.

Many comments also addressed both the SNM needed to support, and the waste streams resulting from,
TA-18 operations. Commentors requested clarification about the amount of SNM that would be required
under each alternative, the manner and routes of its transport, and the availability of suitable shipping
containers. Waste management concerns expressed by commentors included the need to identify the types
and volumes of waste generated by the proposed action; the facilities available at each site to treat, store, or
dispose of the waste; transportation requirements; and compatibility of the proposed action with state and
Federal regulations.

Several commentorsexpressed concern about environmental, heal th, and saf ety risksassociated with TA-18
operations. DOE representatives were urged to thoroughly evaluate the potential consequences of the
proposed action on local wildlife, water resources, and the health and safety of arearesidents, and to address
the Cerro Grande Fireat LANL inthisEIS. Comments also suggested that the EI'S quantify all radionuclide
and chemical emissions resulting from the proposed action. Concerns were raised about the safety and
security of TA-18 facilities and how safety and security would be addressed at each of the proposed
relocation sites. Commentors expressed favor or opposition for a particul ar relocation alternative, reasons
for which included security, cost, and workforce advantages.

Major issuesidentified through both internal DOE and public scoping are addressed in thisEIS by analyses
in the following areas:

. Land resources, including land use and visual resources

e  Siteinfrastructure

e Air quality and acoustics

»  Water resources, including surface water and groundwater

e Geology and soils

. Biotic resources, including terrestrial resources, wetlands, aquatic resources, and threatened and
endangered species

e Cultural and paleontological resources, including prehistoric resources, historic resources, and Native
American resources

e Socioeconomics, including regional economic characteristics, demographic characteristics, housingand
community services, and local transportation

* Radiological and hazardous chemical impacts during normal operations and accidents
¢ Waste management
»  Transportation of nuclear materials
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Inadditionto analysesintheseareas, the EIS a so addresses monitoring and mitigation, unavoi dableimpacts
and irreversible and irretrievable commitment of resources, and impacts of long-term productivity.

1.6 ISSUESRAISED DURING THE PuBLIC COMMENT PERIOD ON THE DRAFT EIS

In August 2001, DOE published the Draft Environmental I mpact Statement for the Proposed Rel ocation of
Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory. The regulations
implementing NEPA mandate a minimum 45-day public comment period after publication of adraft EISto
providean opportunity for the public and other stakehol dersto comment onthe EISanalysisand results. The
45-day public comment period on the TA-18 Relocation Draft EIS began on August 17, 2001, and was
scheduled to end on October 5, 2001. Asaresult of the events of September 11, 2001, the comment period
was extended an additional 21 days to October 26, 2001. During this 71-day comment period, public
hearingswere held in Idaho Falls, Idaho; LasV egas, Nevada; and Albuquerque and Espafiola, New Mexico.
In addition, the public was encouraged to submit commentsviathe U.S. mail service, electronic mail, atoll-
free 800-number phone line, and atoll-free fax line.

Themajority of the comments expressed a preferencefor specific alternativesevaluated inthe EIS. Reasons
for opposing particular alternatives are provided below.

Reasons cited for opposition to a new facility at LANL included reduced safety, reduced operational
flexibility, and high cost. Areason cited for opposition to all sitesat LANL was the adver seimpact of LANL
operationsin general on Native American resources.

Reasonscited for opposition to the NTSAlter native wer e the compounded i mpacts fromthe Yucca Mountain
project and the overall cost of cleanup at NTS.

Reasons cited for opposition to the ANL-W Alternative were the inefficiency in operations introduced by
having LANL personnel working at ANL-Win a campaign mode; potential wildfires; the transportation of
nuclear materials through tribal lands; the “inadequate’ infrastructure at ANL-W, and “ difficult”
compliance to numerous state regulations.

NNSA acknowledges the support for and opposition to the alternatives considered in the TA-18 Relocation
El Sand the issues behind the commentors’ positions. With the exception of cost, all the issuesraised have
been considered in the EIS. Although cost is one of several factors that will be considered by the decision
makers in the Record of Decision, it is beyond the scope of the TA-18 Relocation EIS, which focuses on
assessing the potential environmental impacts of the proposed action and reasonabl e alternatives. Based on
analyses conducted after publication of the TA-18 Relocation Draft EIS NNSA concluded that relocating
the security Category I/11 activities to the Nevada Test Siteisthe Preferred Alternative.

Some of the commentors provided suggestions for improving the EIS. Among those were suggestions to
consider the normal operations direct dose to workers and the public from TA-18 activities; to include
mitigation actionsfor air quality impacts from construction activities of the proposed new facility at LANL;
to clarify DOE’ s plans for decontamination and decommissioning of existing and proposed new facilities;
to include considerations of sabotage in the environmental impacts analysis; to provide additional
information regarding accident historiesfor the proposed sites; and to addressthe weapons-related nature
of the operations at the proposed sites.
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NNSA considered the commentors' suggestions and provided clarifications and revisionsin the final EIS,
as indicated in Section 1.7 below. None of these revisions constitute significant changes to the
environmental impacts presented in the TA-18 Relocation Draft EIS.

A commentor criticized NNSA and the draft EISon a number of issuesincluding: failureto clearly statethe
missions; stating a Preferred Alternative without providing reasons; inadegquacy of decontamination and
decommissioning plans; not addr essing groundwater contaminationissuesat TA-18; not addressingterrorist
attacks; and not addressing past LANL procedural violations, which raises potential safety concerns. The
commentor also suggested that existing radioactivity monitoring on behalf of public safety be relocated
along with the other capabilities and that the existing practice of training | AEA inspectors continue to be
part of the activities at the relocated facilities.

In general, NNSA does not agree that the issues raised by the commentor constitute weaknessesin the draft
EIS. NNSA'sresponse to the major issues raised by the commentor is summarized below.

With respect to the TA-18 missions, Chapter 2 of the TA-18 Relocation EIS discusses the reasons DOE
proposes to relocate TA-18 capabilities and materials and the objectives to be achieved. As stated in
Chapter 2, DOE needs to maintain the capability to conduct criticality experiments. In addition, TA-18
mission operationsand thefacilities, personnel, and material srequired to support these operations have been
described in detail in Section 3.1 of the TA-18 Relocation EIS  This section aso outlines the TA-18
missions, including Nuclear Materials Management and Criticality Safety, Emergency Response,
Nonproliferation and Safeguards and Arms Control, and Stewardship Science. NNSA would continue to
performthese TA-18 mission operationsat anew location. Relocating TA-18 would not prejudiceany future
decisions with respect to other activities at LANL such asanalytical chemistry, security, and plutonium pit
manufacturing.

Issuesrelated to decontamination and decommissioning of TA-18 activitiesare presented in Section 5.7. As
stated in that section, prior to the initiation of decommissioning activities, a detailed decontamination and
decommissioning plan would be prepared. A separate NEPA review would be undertaken prior to the
commencement of decontamination and decommissioning activities.

Issuesrelated to the security of relocated TA-18 capabilities and materials, including sabotage, are covered
in aclassified appendix to the TA-18 Relocation EIS

With respect to groundwater contamination at TA-18, shallow groundwater monitoring to date has shown
that there are no significantly elevated concentrations of contaminants at TA-18. The Environmental
Restoration Project at LANL has investigated potential release sites at the laboratory, including TA-18.
These potential release sites are scheduled for additional characterization in future years, and alluvial well
sampling isongoing. DOE has not made a decision about the ultimate disposition of the TA-18 facilitiesif
the missions are relocated. Further NEPA analysis would be done to support a decision about disposition
and would address cleanup of any existing contamination.

NNSA acknowledges that there have been technical safety requirement violationsat TA-18 inthe past. As
part of NNSA'’ s approach to integrated safety management, LANL has taken corrective actions to resolve
theseviol ationsby implementing proceduresand personnel training. Although not all correctiveactionshave
met the compl ete satisfaction of the DOE’ s Office of Enforcement, LANL is continuing to improve quality
assurance and procedures in an effort to eliminate procedura violations.

Properly located radioactivity monitoring of the TA-18 mission activities would continue if they remain at
LANL. The missionswould continue to include training activitiesin support of IAEA and other programs.
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The detailed comments and NNSA’s responses are included in Appendix J of this TA-18 Relocation EIS
1.7 CHANGESFROM THE DRAFT EIS
In response to comments on the TA-18 Relocation Draft EIS, the final EIS contains somerevisions. These
revisions are indicated by a double underline for minor word changes or by a side bar in the margin for
sentenceor larger additions. Appendix Jcontainsthe commentsreceived during the TA-18 Relocation Draft
El Spublic comment period and DOE'’ sresponsesto these comments. The most important changesincluded
in the final EIS are provided below.
I ssues raised during the public comment period

A new Section 1.6 was added to summarize the issues raised during the public comment period.
Changes fromthe draft EIS

A new Section 1.7 was added to list the changes included in the final EIS.
Other related NEPA reviews

Section 1.4 wasrevised to include information from NEPA documents published since the issuance of
the TA-18 Relocation Draft EIS.

Preferred Alternative

Section 3.6 was revised to reflect the new Preferred Alternative to relocate the security Category /11
activitiesto NTS.

Direct dose to workers and public

Sections4.2.11.1,5.2.10.1,5.3.10.1, 5.4.10.1, 5.5.10.1, and 5.6.3.10 were revised to address the direct
dose to the public from TA-18 normal operation activities.

Consideration of sabotage activities

Section 5.1 and Appendix C, Section C.2, were revised to clarify the issue of including sabotage
considerations in the EIS.

Accident history

Sections 4.2.11.4, 4.3.11.4, 4.4.11.4, and 4.5.11.4 were revised to provide additional information
regarding accident histories for the proposed sites.

Mitigation measures during construction

Section 5.9 was revised to include mitigation measures for air quality impacts during construction of
proposed new facilities.
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Nevada Test Ste map

Figure S-23 in the Summary and Figures 4—22 and 4-30 in Volume | were revised to correct errors
related to the location of the boundaries.

Cumulative Impacts

Section 5.3.14 was revised to include information from the Environmental Assessment for the Sandia
Underground Reactor Facility.

Section 5.4.14 was updated to reflect recent information obtained from the Environmental Impact
Satement for a Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain.

1.8 ORGANIZATIONOF THISEIS

ThisEIS consists of two volumes. Volumel containsthe main analyses, while Volume Il containstechnical
appendices that support the analyses in Volume I, along with additional project and public participation
information. An Executive Summary isavailable asaseparate publication. Volumel contains 11 chapters.
The 11 chapters include the following information:

Chapter 1 — Introduction
Background on the TA-18 Relocation Project, proposed action, EIS scope, and aternatives; the
relationship of this EIS to other DOE NEPA actions and programs; and issues identified during the

scoping and public comment periods.

Chapter 2 — Purpose and Need
Reasons for DOE action and the proposed objectives

Chapter 3 — Proposed Action and Alternatives
Description of the TA-18 ongoing missions and the project requirementsto fulfill them; description of
the alternatives; a summary comparison of the potential environmental impacts of the EIS alternatives;
and the Preferred Alternative

Chapter 4 — Affected Environment
Aspects of the environment that could be affected by the EIS alternatives

Chapter 5 — Environmental Impacts
Analyses of the potential impacts of the EIS alternatives on the environment and a comparison to the
projected environmental conditionsthat would be expected if no action weretaken; includesa separate
analysis of relocating the TA-18 security Category I11/IV activitiesto aternative locations at LANL

Chapter 6 — Regulatory Requirements
Environmental, safety, and health regulations that would apply for this EIS's aternatives and the
agencies consulted for their expertise

Chapters7-11

A list of references; aglossary; anindex; alist of preparers; and alist of agencies, organizations, and
persons to whom copies of this EIS were sent
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Volumell contains 11 appendices, 6 of which provide technical informationin support of the environmental
analyses presented in Volume |. The 11 appendices contain the following information: critical assembly
descriptions; human health effects from normal operations; human health effects from facility accidents;
human health effects from transportation; environmental justice; environmental impacts methodology;
| ecological resources; Federal Register notices; anoverview of the public scoping process; the public hearing
| commentsonthe TA-18 Relocation Draft ElSand DOE responses; and the Contractor Disclosure Statement.
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2. PURPOSE AND NEED

Chapter 2 discusses the reasons the U.S. Department of Energy is proposing to relocate the TA-18
capabilities and materials and the proposed objectives.

Nuclear materials management is afundamental responsibility of the U.S. Department of Energy (DOE), as
its operations routinely involve the use of nuclear materials. The nuclear criticality safety, research, and
training at TA-18 play akey rolein ensuring that DOE handles nuclear materialsin a safe manner.

The National Nuclear Security Administration isresponsible for anumber of activitiesinvolving the use of
nuclear materials and maintaining the Nation’s nuclear weapons program. Activities associated with this
mission include handling and processing fissile materials for use in nuclear weapons and storage of special
nuclear material. DOE’'s Emergency Response Program directly supports weapons-of-mass-destruction
initiatives stemming from Executive Order 12938 and Presidential Decision Directives 39 and 62. This
programisresponsiblefor devel oping detection and diagnostic equipment to protect the United Statesagainst
terrorist devices of unknown design and origin. Additionally, DOE’s Nuclear Nonproliferation Programis
responsible for devel oping nuclear measurement methods to verify treaty agreements with foreign nations,
protect the United States against nuclear smuggling activities, and support domestic and international
safeguards.

In other areas of DOE, the Environmental Management Program is responsible for cleaning up former
weapons complex facilities that house surplus fissile materials in various storage arrays. The Civilian
Radioactive Waste M anagement Programisresponsiblefor identifying along-termrepository for high-level
radioactive waste from commercial power plants. In both cases, specific information is needed on nuclear
materials to determine safe storage configurations to prevent criticality events.

To carry out these missions in a safe manner, DOE needs to maintain the capability to conduct general-
purpose criticality experiments and detector devel opment with various types and configurations of special
nuclear material. Additionally, DOE needs to maintain the capability to train its Federal and contractor
employeesto handlenuclear materialsinamanner that will prevent inadvertent criticality. In1993 andagain
in 1997, the Defense Nuclear Facilities Safety Board recommended that DOE continue to maintain the
capability to support the TA-18 criticality experiments program (DNFSB 1993, DNFSB 1997).

Currently, the criticality experiments activities are conducted at a collection of facilities located at TA-18
inLosAlamos, New Mexico. TA-18 at theLos Alamos National Laboratory isthe only DOE facility where
criticality experimentsare performed routinely. Thiscollection of facilitiesis near the end of itsuseful life,
and action isrequired by DOE to assess alternatives for continuing these activities for the next 25 years.

This environmental impact statement identifies siting options to assist DOE in determining a long-term
strategy for maintaining nuclear criticality missions, infrastructure, and expertisepresently residingat TA-18.
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3. TA-1I8RELOCATION PROJECT ALTERNATIVES

Chapter 3 begins with a description of the operations at TA-18 that are expected to continue regardiess
of the alternative the U.S. Department of Energy chooses. The chapter includes a description of the
reasonabl e alternatives and the planning assumptions and bases for the environmental impact statement
analyses. The alternatives considered and subsequently eliminated from detailed evaluation also are
discussed. The chapter concludes with a summary comparison of the environmental impacts associated
with the proposed action and the No Action Alternative and identifies the U.S. Department of Energy’s
Preferred Alternative.

3.1 PROJECT OPERATIONS AND REQUIREMENTS

The U.S. Department of Energy (DOE) intends to continue to perform current TA-18 mission operations.
The mission operations, therefore, as well as the reguirements to fulfill them at a new location, are those
identified by current activities at TA-18 and are described below.

3.1.1 Operations

TA-18 personnel perform general-purpose nuclear material s handling, experiments, and training, including
the construction and operation of high-multiplication devices, delayed critical devices, and prompt critical
devices. Thefacilitiesat TA-18 are authorized to construct customized configurations of nuclear materials
using security Category | special nuclear materials (SNM). These experiments and measurements are used
primarily to test and qualify calculational methodology (integral nuclear cross sections and codes) and to
develop, test, and qualify equipment and prototype devices. Training activitiesare conducted to develop and
maintain capabilities and expertise within the nuclear materials handling community, including the
capabilities and expertise of criticality safety engineers, emergency responders, and safeguards specialists.

The operational capabilities located at TA-18 enable DOE personnel to gain knowledge and expertise in
advanced nuclear technologies that support the following areas (LANL 2000d):

* Nuclear Materials Management and Criticality Safety
* Emergency Response

* Nonproliferation and Safeguards and Arms Control

e Stewardship Science

Nuclear Materials Management and Criticality Safety

The objective of nuclear materials management and criticality safety activities is to ensure that fissile
material is handled so that it remains subcritical under both normal and credible abnormal conditions to
protect workers, the public, and the environment. This objective isrelevant to all DOE programs that are
responsiblefor safely managing SNM. A fully functional criticality safety program requires knowledgeable
people and technical resources. The infrastructure that provides these two key elements needs to be
maintained so that DOE can continue to work safely with fissile materials. The following activities would
be required to support nuclear materials management and criticality safety:
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» performance of experiments to support safety evaluations for nuclear material process operations
* testing and qualifying equipment and systems used to ensure nuclear criticality safety

» conducting experiments to better understand criticality impacts of nuclear materials in new physical
situations

» maintaining the capability and expertise of DOE’ snuclear criticality safety engineersand thosewho have
criticality-safety-related responsibilities

Emer gency Response

The Emergency Response Program el ements conducted at TA-18 directly support initiatives flowing out of
the President’s declaration concerning weapons of mass destruction and the means of delivering them
(Executive Order 12938). The Emergency Response Program is further defined by the development of
Presidential Decision Directives 39 and 62. The program elements conducted at TA-18 ensure technol ogies
to protect against technological surprise and diagnostic techniques to support and render-safe decisions.
Additionally, the program maintainsthe personnel expertiseresident at TA-18 and theinfrastructure support
methodology development to assess alternative designs and address technological deficiencies. The
following activities would be required to support the Emergency Response mission:

 training, drills, experiments, and technology development activities for emergency response personnel

» constructing mock-upsof realistic weaponsdesignstotest, devel op, and validate detecti on equi pment and
methods to maintain emergency response capabilities

» using nuclear material to conduct criticality experiments to avoid technological surprises in response
assets

Nonproliferation and Safeguards and Arms Control

The Office of Defense Nuclear Nonproliferation within the National Nuclear Security Administration has
detaileditsrequirementsfor the capabilitiesat TA-18inabriefing to the Secretary of Energy and in strategic
planning documents. The principal concerns of the Office of Defense Nuclear Nonproliferation regarding
the decision to relocate the Los Alamos TA-18 mission operations are the needs for continuity of nuclear
measurement methods devel opment and cooperationwith treaty requirementswithout interruption to program
missions. The program requires continuing accessto SNM weapons components and nuclear explosive-like
assemblieson an uninterrupted basisfor nuclear radi ation measurements. Thisaccess must beavailableboth
with and without the presence of foreign nationals.

These efforts support international treaties and agreements as well as counters to nuclear smuggling,
domestic and international safeguards, and the intelligence community. Requirements of this program are
such that a loss in the continuity of nuclear materials measurement capability would seriously damage all
such efforts, including support for high-visibility treaties and agreements associated with: (1) the highly
enriched uranium purchase agreement with Russia; (2) the trilateral agreement for verification and
monitoring of material excessed from Russian and U.S. nuclear weapons programs; (3) the verifiability of
weapons material storage at the Mayak Production Association in Ozersk, Russia; (4) the Strategic Arms
Reduction Treaty (START) Ill; and (5) the training of inspectors and the development of safeguards
technology for the International Atomic Energy Agency.



Chapter 3 — TA-18 Relocation Project Alternatives

Operationsat TA-18 have already played apivotal roleinthe devel opment of verification technology for the
START | and Intermediate-Range Nuclear ForcesAgreements. Additionally, TA-18 operational capabilities
provide ongoing training of inspectors and development of safeguards technology for the International
Atomic Energy Agency. The following activities would be performed to support nuclear nonproliferation
and safeguards and arms control:

 supporting devel opment and testing of technol ogiesfor conducting nuclear measurementsfor verification
or transparency of declarations concerning nuclear weapons

» developing and evaluating new technologies for conducting nuclear measurements to determine the
presence of nuclear materials

» conductingtraining of enforcement and emergency response personnel using nuclear materialsinrealistic
Settings

» providing independent assessment of other Federal agencies' technologies to assist in the selection of
emergency response capabilities

Stewardship Science

Stockpile stewardship isaprincipal mission responsibility of the National Nuclear Security Administration,
pursuant to national policy, presidential directives, and public law. A major element of this mission
responsibility is the development and application of scientific and technical capabilities to assure the
continued safety and reliability of U.S. nuclear weapons in the absence of underground nuclear testing. In
addition to the other operational capabilities already described, TA-18 facilities may, in principle, provide
data specifically for stockpile stewardship. However, this capability areais identified in this document as
Stewardship Science to distinguish it from direct or indirect support to stewardship that accrues through
efforts related to the Nuclear Materials Management and Criticality Safety mission. Although deliverable
data or technologies for the Stewardship Science Program are not currently requirements of the TA-18
facilities, such program support isforeseeablein the future because of the avail ability of capabilitiesthat are
anticipated to be driven by other active, ongoing mission support activities.

3.1.2 Facilities, Personnel, and Materials Requirements

A diverse team sponsored by the DOE Office of Defense Programs was sel ected to review DOE’ s mission
requirements presently supported at LANL’s TA-18. This review encompassed all past, current, and any
envisioned missionrequirements, includingall of theoperational capabilitiesidentified above. Theteamwas
tasked with recommending needed facilities, as well as requirements for special experimental equipment,
personnel, and materials to support the operational capabilities and materials supported at TA-18.

Three subteamsfor the major mission requirements (Nuclear Materials Management and Criticality Safety,
Emergency Response, and Nonproliferation and Safeguards and Arms Control) were established. The
subteams were responsible for providing input for the review report that delineates the facility, equipment,
personnel, and material requirements to support planned and projected mission requirement workloads.
These program-area subteams were also required to work together to reach a consensus on the totality of
requirementsto support all of the necessary program activities. Important considerationsin conducting the
validation efforts included the following:

* The needs of all DOE programs with TA-18 ties were evaluated, including the need for uninterrupted
support during transition to another location.
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» Theteam considered al long-term mission requirements to ensure that associated facilities, equipment,
and materials were identified.

» Theteam assumed that the plan was to relocate all security Category 1/11 programmatic work.

* Nuclear material requirements were reviewed from the perspective that some nuclear materials may be
unique, costly, or may take a significant amount of time to reproduce. Therefore, when reviewing
material requirementsto support validated program needs, the team conservatively recommended which
materials should be retained to support TA-18 operations at LANL or aternate sites and which other
nuclear materials should be destined for storage or disposition.

The TA-18 mission requirements review team reached consensus on the required facilities, equipment,
personnel, and materials necessary to support the operational capabilities deemed necessary. The
requirementsaredetailedintheproject’ sFunctional and Operational Requirements Document (DOE 2000k)
and are briefly discussed below.

Facilitiesand Equipment

The facilities needed to support current and future DOE mission requirements and TA-18 operational
capabilities would consist of security Category | SNM experimental bays with control rooms for critical
assembly machines, SNM storage vaults, storage areas, SNM shipping and receiving areas, a low-scatter
facility, aradiography bay, office space, conference rooms, training facilities, access control areas, change-
room facilities, a machine shop, an electronics fabrication shop, and other facilities necessary to meet the
requirements for the safe handling of nuclear materials.

Four security Category I/ll SNM critical assembly machines are required to support ongoing TA-18
operational capability requirements. These machines, discussed below, would be refurbished or replaced
and relocated from TA-18 if arelocation alternative is selected.

» A general-purpose vertical-lift table machine for training and initial assembly of new experiments.
Vertical-lift machines are ideal for this purpose because the stored energy for disassembly is provided
by gravity. At the present time, the Planet machine provides this function.

* A fast-neutron-spectrum benchmarked assembly for validation of calculational methods, basic
measurements of nuclear data of interest to defense and nuclear nonproliferation programs, and training.
At the present time, the Flattop assembly serves this purpose.

* A pulse assembly to validate dynamic weapons models, verify the function of criticality alarm systems
to afast transient, calibrate detectors, and validate radiation dosimetry. The Godiva assembly provides
this function at the present time.

» A large-capacity, general-purpose vertical table machine to accommodate benchmark experiments
designed to explore unknowns. The Comet machine at TA-18 is currently used for this purpose. It is
presently stacked with a massive assembly to evaluate intermediate neutron spectrafor the first time.

Thecurrent operationsat TA-18 are a so supported by the Solution High-Energy Burst Assembly (SHEBA).
SHEBA is a low-enriched uranium-solution critical assembly security Category IV SNM machine. It
provides capahilities for free-field irradiation of criticality alarm systems and dosimetry validation. The
SHEBA activitiesrelocation under thevariousalternativesisdiscussedin detail inlater sectionsof thisFinal
Environmental Impact Statement for the Proposed Relocation of Technical Area 18 Capabilities and
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Materialsat the Los Alamos National Laboratory (TA-18 Relocation EIS); they would not berel ocated from
the Los Alamos National Laboratory (LANL), but could be relocated to a new technical areaat LANL.

Table3-1liststhetypical operational characteristicsof eachtypeof critical assembly machine. Appendix A
provides a detailed description of the critical assembly machines currently operating at TA-18.

Table 3-1 Critical Assembly Machine Typical Operational Characteristics

General-Purpose Benchmark Metal Fast-Pulse
Critical Critical Critical Large-Capacity Low-Enriched
Assembly Assembly Assembly General-Purpose Uranium-Solution
Machine Machine Machine Critical Assembly Critical Assembly
(Planet) (Flattop) (Godiva) Machine (Comet) Machine (SHEBA)
Space or Shielding Shielding Shielding Shielding adequate | Shielding adequate
Environmental adequate for low- | adequate for adequate for for high-power for high-power
Needs power freerun high-power burst | operations; heavy operations; free-field
operations; heavy operation; shielding required | irradiation capability
shielding shielded area for uranium-233 for criticality dlarm
required for required for testing
uranium-233 electronics
Neutron 100 rad 100 rad total 10" neutronsper | 100 rad maximum; | 5 x 10" fissionsin
Production maximum at from freerun burst; 50,000rad | 0.1rad at 1 meter burst mode; equals
1 meter; 1 rad contact; approximately
typical 1,000 rad at 1,400 rad at 3 meters
1 meter
Gamma 100 rad 100 red total 100 rad at 100 rad maximum; | 1,400 rad at 3 meters
Production maximum at from freerun 1 meter 0.1 rad typical at
1 meter; 1 rad 1 meter
typical
Criticality Steady-state about 1 hour 25t0 150 Steady-state 2 hoursfor freeruns
Duration assembly microseconds assembly or burst operations; 4
to 8 hours for steady-
state operations
Frequency of 150 days per year | 50 days per 200 days per year | 100 days per year 100 days per year
Operation year
Typical 1 hour after 0.01 rad per 300 rad per hour | 0.01 rad per hour 50 rad per hour at
Radiation Levels | shutdown: hour at at 1 foot after depending on 6 feet, 30 minutes
0.01 rad per hour | contact; 1 hour; 30 rad power history after arun; 0.2 rem
gamma; 0.01rad | maximum per hour at 1 foot per hour at 3 fest,
per hour neutron | 0.03 rad per after 12 hours 24 hours after arun;
hour at contact 0.1 rem per hour at
1 foot, 1 week after a
run
Contamination Negligiblelevels | Area Area Contamination Potential for
of contamination | contamination | contamination during fuel removable
during during operation handling contamination from
operation fuel spills

Rad = radiation absorbed dose (see Chapter 8 for the definition).

Source: DOE 2000k.
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In addition, any facilities that would replace TA-18 would need to provide sufficient space and capabilities
to accommodatefuture experimental machines, which are anticipated to use security Category | SNM. These
include:

* A plutonium-solution machine designed to evaluate an anomalous positive temperature coefficient for
dilute plutonium solution. This machine would require approximately 93 square meters (1,000 square
feet) of floor space and an ability to store up to 200 liters (53 gallons) of plutonium solutions. Dueto the
significant infrastructure requirements to support plutonium solutions, LANL would be the only site
considered for thisfuture capability, irrespective of the alternative selected under this TA-18 Relocation
EIS

» A general-purpose horizontal split table designed for large experimentsthat cannot be accommodated on
avertical-lift split table. The Honeycomb and Big Ten machines provided this function until they were
dismantled because the machines could no longer meet contemporary requirements for operational
handling and safety. A new machinewould require approximately 70 square meters (750 square feet) of
floor space and weigh as much as 2.3 metric tons (2.5 tons).

* A low-temperature (cryogenic) critical assembly machine designed to evaluate potential space reactor
applications. The machine would require approximately 70 square meters (750 square feet) of floor
space, as well as access to cryogenic facilities (e.g., liquid nitrogen and liquid helium).

None of these future experimental machines are proposed actions in this environmental impact statement
(EIS), and, thus, their operation is not analyzed in this EIS.

Per sonnel

Technical staff are needed (including physicists, engineers, and technicians) to perform existing TA-18 and
new-facility mission support functions. These personnel require significant unique experience in nuclear
criticality safety experiments and nuclear materials handling; neutron, gamma, and x-ray measurements,
nuclear instrumentation design; and real-time radiography. Additionally, the personnel need significant
experience in hazard Category 2, security Category | SNM nuclear facility operations, authorization-basis
devel opment and mai ntenance, and quality assurance. Also, anumber of other support personnel, including
safeguards-and-security-knowledgeabl e personnel, are needed to implement the security requirements for
the protection of SNM.

Materials

The current inventory of nuclear material at TA-18 consists of approximately 2.8 metric tons (3.1 tons) of
security Category | SNM and 18.5 metric tons (20 tons) of depleted and natural uranium and thorium.
However, as a result of a concerted effort to reduce unnecessary site inventory, the forecasted mission
support need woul d beto accommodate approximately 2.4 metric tons (2.6 tons) of security Category | SNM
and 10 metric tons (11 tons) of depleted natural uranium and thorium (which do not require special security
arrangements). The SNM inventory consistsof uraniuminall formsand enrichmentsand plutonium (mostly
metal s, doubl e-encapsul ated or clad), withawidevariety of contentsincluding plutonium-240, uranium-233,
neptunium-237, thorium, and other isotopic sources. The materials are in various forms that are useful for
experimentsto fulfill the TA-18 mission requirements.

Some of the nuclear material isconsidered “U.S. National Asset” nuclear material because of itsuniqueness
and usefulness for research to fulfill national mission requirements and because its replacement costs to
taxpayerswouldbeprohibitiveinthecurrent political, regul atory, and economic environment. If arelocation
alternative is selected, this material would be transported from TA-18 to the new facilities.

3-6
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3.2 DEVELOPMENT OF REASONABLE ALTERNATIVESFOR THE TA-18 MISSIONS

The TA-18 Relocation EIS evaluates the environmental impacts associated with the proposed action of
relocating TA-18 capabilities and material s associated with security Category /11 activitiesto thefollowing
DOE sites: (1) a different location at LANL at Los Alamos, New Mexico; (2) the Sandia National
Laboratories/New Mexico (SNL/NM) at Albuquerque, New Mexico; (3) the Nevada Test Site (NTS) near
LasVegas, Nevada; and (4) the ArgonneNational Laboratory-West (ANL-W) near Idaho Falls, Idaho. These
site alternatives were developed by a DOE-wide Option Study Group chartered to develop reasonable
alternatives for the relocation of TA-18 operations. Criteria were developed that screened for sites with
existing security Category | infrastructure; nuclear environmental, safety, and health infrastructure; and
compatibility between the siteand TA-18 operational capabilities. The processisdescribedin Section 3.2.2
below. In conjunction with the relocation of security Category I/11 activities, the EIS also evaluates the
environmental impacts associated with the relocation of TA-18 Category I11/IV activities within LANL.

3.21 Planning Assumptions and Basesfor Analysis

For the TA-18 Relocation EIS alternatives, the EIS evaluates relocating the operations associated with
security Category I/11 activities currently performed at LANL’s TA-18 to one of four aternative locations.
TheElISevaluatesthedirect, indirect, and cumul ativeimpacts associated with (1) therel ocation of criticality
operational capabilities and support equipment to each of the four alternative locations; (2) the relocation
of some of the inventory of nuclear materials currently stored at TA-18 to each of the four alternative
locations; (3) the construction of new or the modification of existing facilities to accommodate the security
Category I/Il activities at each of the alternative locations; and (4) the operation of the new or existing
facility(s) for a 25-year duration. The EIS also discussesin a generic and qualitative manner the eventual
decontamination and decommissioning of any new facility proposed for construction and the disposition of
TA-18 buildings, infrastructure, and surplus equipment after the proposed relocation. In addition, the EIS
evaluates the environmental impacts associated with the continuation of the operations at TA-18 by
upgradingtheexisting TA-18facilities (TA-18 Upgrade Alternative) and therel ocation of SHEBA and other
security Category I11/1V activities, currently performed at TA-18, to another location(s) within LANL. Some
of the more specific assumptions and considerations that form the bases of the analyses and impact
assessments that are the subject of this EIS are presented below.

» Asrequired by the Council on Environmental Quality regulations, the TA-18 Relocation EIS evaluates
aNo Action Alternative for comparison purposes. The No Action Alternative, which currently supports
mission requirements at TA-18, may limit DOE’s ability to support future DOE mission requirements.

» TA-180operationsconsist of security Category I/11 activities, aswell as security Category I11/1V activities.
Security concerns regarding the relocation of TA-18 mission operations primarily involve security
Category /11 activities. Relocating the TA-18 security Category I/11 activities to a new location within
an existing security Category I/11 areahasthe potential to reducelife-cycle costsand improve safeguards
and security. Whilethere are no similar security concerns involving security Category I11/1V activities,
existing infrastructure problems at TA-18 necessitate addressing the relocation of these activities in
conjunction with the relocation of security Category /1l activities. The separate treatment of the
relocation of TA-18 activities in terms of security categories is reflected in the presentation of the
alternatives as discussed in Section 3.3.

» The projected start dates and estimated duration of modifications and construction for each alternative
vary with each site; the schedule is discussed under each alternative in Section 3.3. The periodsfall in
therange of 2to 3 years. For the purpose of the analysis, it was assumed that construction under any of
the alternatives would start sometime in 2004 to 2005 and would be completed by sometime in 2007 to
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2008, for a construction period of 3 years. Operations would start in 2008. In accordance with the
Functional and Operational Requirements Document (DOE 2000k), the TA-18 replacement facility
subsystemsand components (including criticality experiments machines) would bedesigned for aservice
life of at least 25 years. Therefore, the EIS assesses the environmental impacts associated with the
operation of the existing or new facilities for a period of 25 years, at which time the structures would
undergo decontamination and decommissioning.

Thenew buildingsproposed for therel ocation of the TA-18 capabilitiesand materialsarein apreliminary
design stage. Therefore, they are not described in detail in this EIS. However, for the purpose of the
environmental impact analysis, conservative assumptions have been used such that construction
requirements and operational characteristics of these buildings would maximize the environmental
impacts. Thus, the potential impacts from the implementation of the finalized-design alternativeswould
be |ess severe than those analyzed in this EIS.

Of the critical assembly machines proposed for relocation, Comet, Planet, and Flattop are over 40 years
old and extensive refurbishment or replacement of these machines would be required before continuing
their missions. Godivaisslightly more modern and many of its subsystems have been recently upgraded.

Flattop would be rebuilt using the original uranium parts; all other parts would be new. A new smaller
tablewould be built with separated hydraulics and el ectrical components, simplified and more accessible
control rod drives, and a modern control system. The refurbishment is expected to have minimal
environmental impacts, and its operational characteristics would remain the same. The old table,
electrical racks, and hydraulic systems would be disposed of aslow-level radioactive waste. The waste
streamwould belessthan 4.6 metric tons (5 tons) of low-level radioactivewaste. Thereisapotential that
lead-based paint may have been used on the table, which would result in part of the waste stream being
characterized as mixed radioactive waste.

The two general assembly machines (Comet and Planet) would be moved, one at a time, to the new
facility in a staged transition. This would require building a new machine stand and control assembly.
A second control cartridge and stand would be manufactured, and the second machine would then be
moved and brought into service. Thewaste streamwould includetwo control cartridgesand two machine
stands and would be less than 0.9 metric tons (1 ton) of low-level radioactive waste each. The machine
stands may potentially have lead-based paint on them due to the formulation of most paints at the time
the stands were painted.

The Godivastand would beused asis. 1t would be defuel ed before shipment and reassembl ed at the final
destination. Most of the hydraulic and air systems have been refurbished recently. The 110-volt
alternating-current control system would be replaced by a 24-volt direct-current control system. Some
of the limit switches and wiring would be refurbished. The waste stream would be minimal and would
be mostly low-level radioactive waste.

Unique technical knowledge and experience in nuclear criticality is necessary to maintain TA-18
operational capabilitiesandtofulfill programmatic requirements. Theexpertiserequiredto performeach
mission set overlaps certain key skills such that many of the technical expertswork in two or more major
programmeatic areas and, therefore, cannot easily be separated. Additionally, TA-18technical personnel
interact routinely with multiple organizationsin LANL to collaborate on research and devel opment i ssues
involving weapon design and detector technology.

To capitalize on this synergy, DOE has determined that LANL will retain responsibility for the TA-18
missions, regardless of the final location for security Category I/11 operations. If alocation other than
LANL were selected for security Category 1/11 operations, LANL personnel will continue to maintain
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responsibility for those missions. Under this scenario, it islikely that security Category 1/11 operations
would be conducted in a campaign mode with LANL personnel traveling to the new location on a
temporary basis to conduct experiments. 1n addition, up to 20 support and operations personnel may be
permanently relocated. To minimize programmatic impacts to TA-18 missions, DOE proposes that
security Category I11/IV operations remain at LANL so that TA-18 personnel can continue to routinely
collaborate with other experts in aresearch and devel opment environment.

Proven technology is used as abaseline. No credit istaken for emerging technology improvements.

The core set of accident scenarios selected from the Basis for Interim Operations for the Los Alamos
Critical Experiments Facility (LACEF) and Hillside Vault (PL-26) at Los Alamos (DOE 2001a) are
applicable to each relocation alternative with adjustments to certain parameter values (e.g., leak path
factorsand materials at risk) to reflect site-specific features. Added to the core set of accidents are other
site-specific accidents, if any, caused by natural phenomenaor accidentsat coll ocated facilities, that have
the potential for initiating accidents at the relocated TA-18. Theimpacts of accidents analyzed for each
alternative reflect and bound the impacts of all reasonably foreseeable accidents that could occur if the
alternative were implemented.

Decontamination and decommissioning of facilities as a result of the proposed action pertains to two
distinct areas: (1) decontamination and decommissioning of the existing TA-18 facilitiesif all current
operations and materials are relocated and no other program support personnel use the vacated facilities,
and (2) decontamination and decommissioning of existing or new relocation facilities at the end of the
proposed operation period. At the present time, the ultimate disposition of either the existing TA-18
structures or the proposed equipment for relocation and its associated new structures is not known.
However, the current condition and contamination history of the TA-18 facilities and the projected use
of the alternative facilities allows a qualitative assessment of the nature and extent of decontamination
that would be required to allow the facilities to be released for unrestricted use. Discussion is provided
in Section 5.7.

Therelocation of the operational capabilitiesassociated with security Category I/11 activitiesfrom TA-18
would require transportation of the critical assembly machines as well as the security Category | SNM
currently stored at TA-18 to therelocation site. The assumptionsfor the quantities and types of SNM or
other materialsthat would be transported to the relocation site are provided in Appendix D. Any nuclear
material currently at TA-18 not deemed needed for future missions would be dispositioned through
norma channels by DOE and LANL in accordance with previously prepared or future National
Environmental Policy Act documents.

The operational characteristics of the critical assembly machines form the basis for the impact analysis
at all other locations. These characteristics, based onthe operation of TA-18facilitiesasdescribed inthe
Ste-Wide Environmental Impact Statement for Continued Operation of the Los Alamos National
Laboratory (LANL SWEIS) (DOE 1999b) for the projected Expanded Operations Alternative, are
presented in Table 3-2 and discussed briefly below.
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Table 32 Operational Characteristicsat TA-18

Electricity usage 2,836 megawatt-hours per year
Water usage 14.6 million liters per year
Nonradiological gaseous effluent None
Radiological gaseous effluent 10 curies per year, argon-41 (Godiva); 100 curies per year, argon-41
(SHEBA)
Nonradiological liquid effluent None
Radiological liquid effluent None
Chemical effluent None
Workforce 212 workers
Worker dose 21 person-rem per year, based on 212 workers
Waste generation
- High-level radioactive waste None
- Transuranic waste None
- Low-level radioactive waste 145 cubic meters per year
- Mixed low-level radioactive waste Lessthan 2 cubic meters per year
- Chemical waste (RCRA/TSCA waste) 4,000 kilograms per year
- Sanitary waste 14.6 million liters per year

RCRA = Resource Conservation and Recovery Act; TSCA = Toxic Substances Control Act.
Source: LANL 2001a

I nfrastructur ePar ameter s—Activitiesassociated with theoperationsat TA-18 arenot energy- or water-use
intensive. Electricity and water use at TA-18 are asmall fraction of the sitewide use and would continue to
be small fractionsin all proposed relocation sites. Thereislimited use of natural gasand propaneat TA-18.

Nonr adiological Effluent—Ciriticality experimentsand supporting activitiesdo not invol ve nonradiol ogical
effluent in either gaseousor liquid form. However, diesel generators may be used as a source of emergency
power at new locations. Emissions from diesel generator operation are included in the environmental
analysis.

Radiological Effluent—The critical assemblies are designed to operate at |ow power and at temperatures
well below phase-change transition temperatures. They do not generate significant radiological inventory
of long-lived fission products and do not require forced convection cooling. Therefore, air-activation
products, produced by interactions with the air outside of critical assemblies, are the primary source of air
emissions.

Among the critical assembliesin TA-18, those intended for prompt critical operation, namely the Godiva
assembly and SHEBA, are the major source of air-activation products. The Godiva assembly, in the past,
was frequently operated outside of the remote-controlled Critical Assembly Storage Area (CASA) that
housesit. This practice would not be continued if the activitiesare relocated. SHEBA, which ishoused in
a small weather-proof building that provides no shielding, is the major contributor to the air-activation
products. The Planet, Comet, and Flattop assemblies run at lower-power levels (low fission rates) and
operate inside the building, which reduces the air-activation products.

The air-activation products are generated from neutron interaction with air molecules containing argon,
nitrogen, and oxygen. The radionuclide of greatest concern is argon-41, due to its 1.82-hour half-life and
relatively large neutron-absorption cross section.

Air-activation products from neutron interaction generated during the operation of SHEBA and Godiva

(assumed to be operating outside of CASA 3) were estimated assuming a 120-meter (394-foot) hemisphere
of air surrounding each critical assembly (DOE 1999b). Although future operations of Godiva would not
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take place outside, for the relocation aternatives, argon-41 generation from Godiva operations is
conservatively assumed to be 10 curies per year, based on TA-18 practices. Argon-41 generation from
SHEBA operationsis assumed to be 100 curies per year. Thereisnegligible argon-41 generation from the
operation of the other critical assemblies.

Chemical Effluent—Ciriticality experiments and supporting activities do not involve the normal rel ease of
any chemicalsin agaseous or liquid form.

Worker Dose—The total annual dose to workers at TA-18 was estimated to be 21 person-rem for
212 workers. This corresponds to an average of 0.1 rem per worker per year, which was assumed to be the
single worker annual dose from routine operations.

Workforce—The workforce at TA-18 is approximately 200. For the purpose of estimating total worker
dose, the workforce at sites other than TA-18 was assumed to be 100 (excludes personnel for security
Category I1/1V activities). For the purpose of assessing socioeconomic effects, it was assumed that up to
20 persons would relocate permanently away from LANL, should a site other than LANL be selected.

W aste Gener ation—Criticality experimentsand supporting activitiesinvol ve some generation of low-level
radi oactivewaste, primarily consisting of personnel protective equipment, wipesandrags. They alsoinvolve
the generation of small quantities of mixed low-level radioactive waste consisting of machine shop scraps,
solvents, and wipes. No high-level radioactive or transuranic waste is generated. The operations involve
the generation of about 4,000 kilograms (8,800 pounds) of hazardous chemical solids annually from
chemicals and solvents used during support activities.

3.2.2 SiteAlternatives

Inthefall of 1999, DOE formed an Options Study Group (Group) to consider the needs associated with the
relocation of TA-18 operational capabilitiesand materials. On November 3, 1999, the Deputy Secretary of
Defense Programstasked the Group toidentify alternatesiting optionsfor TA-18 operations. The Groupwas
to consider costs, budgets, and schedules for design, modification/construction, and operation of existing,
replacement, or new structures, including security and general environmental, safety infrastructure, and
health requirements. The Group was further tasked to report back to the Energy Secretary with a
recommendation supported by a proposed transition plan that would ensure continuity of criticality training
and retention of critical staff to manage and operate these criticality-associated facilities.

To meet the Secretary’ sgoals, the Group devel oped siting criteriathat were ultimately used to determinethe
reasonableness of asite for the security Category I/11 TA-18 operations. Three Go/No-Go criteriaand three
desired criteria were developed, as shown in Table 3-3 (DOE 2001b).

Table 3-3 Site Selection Criteria

Criterion Type of Criterion
Existing infrastructure to support security Category I/l requirements Go/No-Go
Existing nuclear facility environmental, safety, and health infrastructure Go/No-Go
Existing long-term mission support compatibility with TA-18 operations Go/No-Go
Low cost of upgrades for safety and security readiness Desired
Low cost of maintenance and operations Desired
Maintenance of long-term competencies Desired
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During the initial screening process, al DOE sites were considered. The DOE sites that did not pass the
screening criteriawereRocky Flats, Hanford, theldaho National Engineering and Environmental L aboratory,
and Brookhaven National Laboratory. In addition to the DOE sites, the Group also considered possible
relocationto U.S. Department of Defenseinstall ations. However, serious concernswereraised by the Group
regarding long-term mission compatibility and security Category | requirements; therefore, the Department
of Defense sites were removed from further consideration.

All DOE sitesthat passed theinitial screening criteriawere asked to submit additional siteinformation. Five
sites—Pantex (Amarillo, Texas), the Y-12 Plant (Oak Ridge, Tennessee), Oak Ridge National Laboratory
(Oak Ridge, Tennessee), the Savannah River Site(Aiken, South Carolina), and LawrenceLivermoreNational
Laboratory (Livermore, California)—were eliminated from further consideration, as they did not meet the
site detailed selection criteria.

Five responses were submitted from four DOE sites: TA-18 and TA-55 at LANL, TA-V a SNL/NM, the
Device Assembly Facility (DAF) at NTS, and the Fuel Manufacturing Facility (FMF) at ANL-W. Inthe
process of determining suitable locations for TA-18 operations, DOE considered other siting options and
facility configurations at these four sites. However, only these five responses met the site selection criteria.
Based on thisinformation, aswell asinformation obtained during sitevisits, thesefivelocationswere scored
against the three desired criteria. Based on these results and other information, the Secretary of Energy
announced that DOE is proceeding with this EIS.

3.23 Technology Alternatives

Section 3.1.2 describes the process used to determine technol ogy requirementsfor current and future TA-18
missions. No future technol ogies were developed or conceptualized beyond the current concepts on which
theoperationsof thecritical assembly machinesarebased. Although potential enhancementsinthehandling
and operation of these machines are possible through refurbishments and upgrading, no credit for such
enhancementsistaken in thisEIS.

3.3 ALTERNATIVESEVALUATED

The sections below provide a description of the alternatives evaluated in the TA-18 Relocation EIS, aong
with descriptions of the facilities, existing or proposed, building modifications, and construction and
operationsrequirementsassociated with each alternative. Table3—4illustratesthe proposed relocation sites
for the TA-18 capabilities and materials.

Table 34 Proposed Relocation Sitesfor TA-18 Capabilitiesand M aterials

TA-18 LANL New
No Action Upgrade Facility SNL/NM NTS ANL-W

Activities Alternative | Alternative Alternative Alternative Alternative Alternative
Security Category /11 TA-18 TA-18 TA-55 TA-V DAF FMF/ZPPR
SHEBA TA-18 TA-18 TA-39 or TA-18 TA-39 or TA-39 or TA-39 or
(Security Category 1V) TA-18 TA-18 TA-18
Other TA-18 TA-18 TA-55or TA-18 TA-18 TA-18 TA-18
(Security Category I11/1V)

DAF = Device Assembly Facility; FMF = Fuel Manufacturing Facility; ZPPR = Zero Power Physics Reactor.
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3.3.1 NoAction Alternative

As required by the Council on Environmental Quality regulations, the TA-18 Relocation EISincludes the
No Action Alternative of maintaining the operations and materials at the current TA-18 location. Under the
No Action Alternative, current operational capabilities and materials at TA-18 would be maintained as
described in the Expanded Operations Alternative of the LANL SWEIS and associated Record of Decision
(64 FR 50797, September 20, 1999). The No Action Alternative may limit DOE’ s ability to support future
DOE mission support requirementsunlesssignificant upgradesto the TA-18infrastructure are accomplished.

3.3.1.1 Facilities

Under the No Action Alternative, the operations conducted at TA-18 would continue at the level described
in the LANL SWMEIS (DOE 1999b) with no major buildings, facility modifications, or changes to the
infrastructure associated with buildings or safeguards and security. Current SNM inventories (all security
categories), as well as the criticality experiments machines, would remain in place. Descriptions of the
TA-18 buildings, structures, and equipment are provided below.

The TA-18 buildings and structures are located at the Pajarito site, about 5 kilometers (3.1 miles) from the
nearest residential area (the White Rock community) and about 400 meters (0.25 miles) from the closest
technical area(TA-54) (see Figure 3-1). The Pgjarito siteisin an arid canyon and the surrounding canyon
walls provide some natural shielding for the TA-18 facilities.

The facilities consist of three remote-controlled laboratories (Buildings 23, 32, and 116), or CASAS, and a
separate weatherproof shelter near Building 23 that houses the SHEBA machine (Building 168). These
facilities are located some distance from the main laboratory (Building 30) that houses individual control
rooms for these remote-controlled laboratories. A PIDAS surrounds each CASA. The SHEBA buildingis
within the PIDAS of CASA 1.

Each CASA is surrounded by a physical security boundary that is evacuated before remote operation, and
automatic signals forewarn anyone who might be overlooked during building evacuation prior to the
initiation of experimental operations. When the gateto thisareaisopen, operationisprevented by interlocks
and by key-actuated switches that require the same (captive) key for applying power to assemblies and for
opening the site.

Building 23 (CASA 1)

CASA 1 wasdesigned in 1946 and built in 1947. It islocated near the confluence of Pajarito Canyon and
Three Mile Canyon at an elevation of approximately 2073 meters (6800 feet). The canyon walls, rising
approximately 61 meters (200 feet) above the canyon floor, are 46 meters (150 feet) from the south wall and
15 meters (50 feet) from the north wall of CASA 1.

CASA 1 housesthree general -purpose criticality experimentsremote assembly machines: Mars, Venus, and
Planet. Of these, only the Planet assembly is currently supporting operations at TA-18. These machines
contain no permanently mounted nuclear fuel, but are designed to assemble critical masses in various
configurations with provisions contained for mounting safety and control element drives. The Planet
assembly is approximately 1.2 x 1.2 x 3 meters (4 x 4 x 10 feet) in size.
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Building 32 (CASA 2)

CASA 2 was designed in 1950 and built in 1952. It is a single-bay laboratory constructed of reinforced
concrete walls and reinforced concrete slab and beam construction at the roof.

The critical assemblies in CASA 2 are Flattop and Comet. The Fattop assembly is a critical assembly
designed to provide benchmark neutronic measurementsin a spherical geometry with anumber of different
fissile driver materials. The Flattop assembly consists of a core of fissionable material at the center of a
sphere of natural uranium. Each core is supported by its own natural uranium pedestal, which is mounted
on akeyed track and may be moved in or out by ahand crank. Thisarrangement allows assembly of the core
parts away from the reflector. The Flattop assembly isapproximately 2.4 x 1.8 x 1.5 meters (8 x 6 x 5 feet)
insize.

The Comet assembly is a general-purpose assembly machine designed to accommodate a wide variety of
experiments in which neutron multiplication would be measured as a function of distance between
components. In general, the configuration under study is split into two parts, one of which is mounted in a
stationary position above and the other on a movable platen below. The entire Comet assembly is
approximately 1.2 x 1.2 x 3.6 meters (4 x 4 x 12 feet) in size.

Building 116 (CASA 3)

CASA 3washuilt in 1962. It isasingle-story structure with ahigh-bay laboratory. It has no windows, nor
doesit use any glass blocksin its construction.

CASA 3 construction providesreasonable confinement in case of arelatively severecriticality accident. The
one entrance to the main room is designed like a tunnel to minimize radiation scattering outside of the
building, and it is oriented so that the entrance does not open toward the areas most frequently occupied by
personnel or members of the public.

CASA 3housesthecritical assembly Godiva. The Godivaassembly isafast-burst critical assembly machine
with a bare enriched-uranium alloy metal core with no external reflector. The entire Godiva assembly is
approximately 0.9 x 1.2 x 3 meters (3 x 4 x 10 feet) in size and, because of the duration of the pulse, needs
no external cooling.

Building 168 (SHEBA Building)
L ocated approximately 18.3 meters (60 feet) southwest of CASA 1isthe SHEBA experimentsBuilding 168.

Thebuilding isall metal, double-wall construction with rigid frames anchored to a concrete pad. All walls
and the ceiling are fiberglass insulated. SHEBA islowered into a pit in the floor of the building for high-
radiation experiments, which provides shielding during the experiments and provides containment of any
liquid release from SHEBA.

The SHEBA building provides only aweatherproof shelter for critical assemblies. No radiation shielding
isprovided by the structure. Thisisintentional, as radiation dose measurements and radiation instrumenta-
tion can be fielded around critical assembliesin the SHEBA building without the presence of shielding or
building scatter.
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Building 30 (Central Office Building)

The main offices of the operating group are located in Building 30. These include the offices of the group
management, staff, and several counting laboratoriesand el ectronic assembly areas. Inaddition, Building 30
houses the main TA-18 machine shop. The CASA 1, 2, and 3 control rooms are located on the south side
of the building. Building 30 isasingle-story building constructed of reinforced concrete with a basement.

Building 26 (Hillside Vault)

The Hillside vault is located in the canyon wall at the northeast side of the TA-18 site. Materials and
components are stored in sealed storage containers at designated storage locations. Containers are
transported to other locations at TA-18 for use in experiments or radiation measurements. The vault is
normally maintained to be free of detectable contamination and is subject to avery low occupancy factor.

Building 127 (High Bay)

Building 127, also known as the High Bay, is located next to the canyon wall at the north side of the site.
It consists of alarge room and a basement with an office complex. The experimental bay features afalse
floor and light walls to provide low scatter. Thisfeature hasled to the use of the facility for measurements
that require a"clean” radiation environment. A two-story-high shield wall separates the experimental bay
from therest of the site.

Activities on the main floor include portable radiography and detector development for passive and active
surveillance of fissile material. In the basement, thereis currently alinear accelerator as well as a Kaman
neutron generator. Both the linear accelerator and the neutron generator are connected to a scram system
and a series of interlocks that allow their operation from the main-floor control room.

Building 127 can be used asaMaterial Access Areaso that up to security Category | quantities of SNM can
be temporarily brought into the building for experiments.

Building 129

Building 129 islocated at the northeast end of the site. It is a concrete structure in which portal monitors
and detection systemsare devel oped and tested. It consistsof onelargeroom and several compartmentalized
office and laboratory spaces. Both neutron and gamma-ray sources are used for detector development and
calibration procedures. Fissionable material in Building 129 is limited to security Category 111 SNM.

Building 227

Radiography operations are conducted in Building 227. Building 227, the Accelerator Development
Laboratory, is a concrete structure housing a radiofrequency quadruple accelerator in the main level and a
tomographic gamma scanner and a radioactive waste drum counter in the basement. Both these devicesuse
small sources (the tomographic gamma scanner uses cesium and barium sources and the drum counter uses
ashielded pul sed neutron generator) or up to security Category 111 SNM inserted in matricesinsidethedrums
tobeused. A shielded control roomissituated in the basement adjoining thelaboratory space. Theshielding
is provided by a combination of both concrete and earth.

3.3.1.2 Annual Operations

The operational characteristicsof thefacilitiesunder the No Action Alternative, commonto all alternatives,
are provided in Section 3.2.
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3.3.1.3 Construction Requirements

The No Action Alternative does not involve new construction or upgrades to the existing structures or
buildings.

3.3.2 TA-18 Upgrade Alternative

Under this alternative, the building infrastructure and security infrastructure at TA-18 would be upgraded
to maintain the operations and SNM activities (all security categories) at the existing TA-18 facilities
(LANL 2001a).

3.3.2.1 Facilities

For the TA-18facilitiesto meet expected operational requirements and security needs, significant upgrades
at TA-18 would be required. New construction and modifications proposed for continuing operations at
TA-18 are described briefly below.

New construction would consist of: (1) anew one-story office and laboratory building, (2) anew one-story
control room, (3) anew one-story pre-engineered metal storage building (domewarehouse), and (4) astorage
vault added to Building 26 (Hillside vault). Figure 3-2 provides aplan view of proposed modifications to
existing structures and the addition of new structures. The figure provides three options for the location of
the new office and laboratory space, shows the location of the new vault, provides two options for the
location of thedomewarehouse, and providestwo optionsfor thelocation of the control-room addition. The
ElS evaluates Option 3 for the laboratory and office addition, Option 2 for the dome warehouse, and Option
2 for the control-room addition. These optionswere sel ected to maximize theimpacts from aland-use point
of view. Inaddition to new construction, various modifications to existing facilitieswould be needed, such
as reroofing, reinforcing walls, painting, sealing cracks, and replacing glass blocks. Figure 3-3 provides
details of the proposed new construction.

In addition to new construction, the following would be needed:

* Instalation of high-efficiency particulate air filters in conjunction with negative pressurization of the
CASAs
» Extensive paving and surfacing improvements

* Replacement of potable and fire-protection water systems

* Replacement of the sanitary sewage system

» Storm-water management improvements

e Sitegrading

» Additions or replacements of heating, ventilating, and air conditioning; power distribution and
monitoring; lightning protection; grounding; and surge suppression

* PIDAS upgrades

» Physical security enhancements

3.3.2.2 Annual Operations

The operational characteristics of the facilities under the TA-18 Upgrade Alternative, common to all
alternatives, are provided in Section 3.2.
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3.3.2.3 Construction Requirements

Table 3-5 shows the construction requirement parameters used for the environmental impact analysis.

Table3-5 Construction Requirementsunder the TA-18 Upgrade Alternative

Requirement Quantity
Electrical energy (megawatt hours) 378
Peak electrical demand (megawatts) 0.2
Concrete (cubic meters) 688
Steel (metric tons) 49
Fuel/gasoline (liters) @
Water (liters) 5,800,000
Land (hectares) 0.2
Construction workers
Total (during construction) 220
Peak 110
Construction time (months) 24

& Not provided. Considered to be part of construction costs; contractors to provide fuel/gasoline needed for their machinery.
Source: LANL 2001a

3.3.3 LANL New Facility Alternative

Thisalternativewouldinvolvetherel ocation of TA-18 operational capabilitiesand material sassociated with
security Category I/11 activities to new buildings northwest of the existing Plutonium Facility 4in LANL's
TA-55 and extension of the existing TA-55 PIDAS (LANL 2001a). The location of TA-55 within LANL
isshownin Figure 4-1. Thelocation of the proposed new buildingsisshownin Figure 34. Thesiteplan
for the proposed buildings is shown in Figure 3-5. Under this aternative, a portion of the security
Category I1/IV activities (the SHEBA activities) would either be relocated to a new structure at TA-39 or
remain at TA-18. Therest of the security Category I11/1V activities would be rel ocated to a new structure
at TA-55 or would remain at TA-18. Therelocation of SHEBA and other security Category I11/1V activities
to new structures is discussed in Section 5.6.

3.3.3.1 Facilities

Thenew security Category I/11 operationsbuildingswoul d consist of above-grade structuresthat would house
support operations and bel ow-grade structures that would house criticality assembly areas and SNM vaullts.
The criticality assembly level would consist of criticality bays and SNM vaults that would be below-grade,
with aminimum of 6 meters (20 feet) of cover consisting of rubble and earth. Thislevel would consist of
approximately 3,252 square meters (35,000 square feet) of floor space. Construction of the below-grade
portions of the facility would consist of reinforced concrete. Figur e 3—6 shows the location of the critical
assembly machines and SNM vaults at the critical assembly level. The control-room level would consist of
the control roomsfor the criticality bays and other support areas. The control-room level would be at grade
and constructed of reinforced concrete. This level would consist of approximately 1,161 square meters
(12,500 sguare feet) of floor space.

The new low-scatter bay would be a pre-engineered-type building with a 5-meter-deep (15-foot-deep)
basement. Thebuildingwould consist of approximately 604 square meters (6,500 squarefeet) of floor space.
A PIDAS security fence would be constructed to surround the facility. Access to the facility would be
through a Protected Area Access Control Building.
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3.3.3.2 Annual Operations

The operational characteristics of the facilities under the LANL New Facility Alternative, common to all
alternatives, are provided in Section 3.2.

3.3.3.3 Construction Requirements
Table 3-6 shows the construction requirement parameters used in the environmental impact analysis.

Table 36 Construction Requirements under the LANL New Facility Alternative

Requirement Quantity

Electrical energy (megawatt hours) 170
Peak electrical demand (megawatts) 0.13
Concrete (cubic meters) 15,324
Steel (metric tons) 842
Fuel/gasoline (liters) @
Water (liters) 22,700,000
Land (hectares) 1.82
Construction workers

Total (during construction) 400

Peak 300
Construction time (months) 16

& Not provided. Considered to be part of construction costs; contractors to provide fuel/gasoline needed for their machinery.
Source: LANL 2001a.
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3.34 SNL/NM Alternative

This alternative would involve the housing of the TA-18 operational capabilities and materials associated
with security Category /Il activities within TA-V* at SNL/NM. Under this alternative, a portion of the
security Category I11/IV activities (the SHEBA activities) would either be relocated to a new structure at
LANL’s TA-39 or remain at TA-18. The rest of the security Category I11/IV activities would remain at
TA-18. Therelocation of SHEBA and other security Category I11/1V activitiesto new structures at LANL

is discussed in Section 5.6.

1

Technical areas at SNL/NM are desighated using roman numerals rather than the arabic numeralsused at LANL.
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3.3.4.1 Facilities

To support the relocation of TA-18 operational capabilities and materials associated with security
Category /11 activities, it is proposed to construct a new underground building and modify or renovate
10 existing aboveground buildings. All construction and renovation activities would be within SNL/NM’s
TA-V area (SNL/NM 2001b). The locations of the proposed new facility and existing facilities are shown
in Figure 3—7.

Theoverall size of the new underground facility would be approximately 3,286 square meters (35,370 square
feet); the areas proposed to berenovated in all 10 existing buildingswould total approximately 5,007 square
meters (53,895 squarefeet). Proposed new underground constructionwouldincludenuclear material storage
vaults, the larger portion of the critical assembly facility, the active interrogation facility, and a general-
purpose nuclear material work bay. Figure 3-8 shows a schematic of the underground facility. Structures
that would be located in the aboveground renovations would include emergency response staging and
maintenance, electronics, and a machine shop and instrumentation laboratory in the Hot Cell Facility
(Building 6580); the critical assembly control rooms and warehouse in the Auxiliary Hot Cell
(Building 6597); alow-scatter facility in the chapel (Building 6596); waste management storage areasin the
warehouse (Building 6595); and explosive storage and radioactive-source storage areas in the Reactor
Maintenance Facility (Building 6593). An existing shop (Building 6591) would also be used as a staff shop
(see Figure 3-7).

3.3.4.2 Annual Operations

The operational characteristics of thefacilities under the SNL/NM Alternative, common to all alternatives,
are provided in Section 3.2.

3.3.4.3 Construction Requirements
Table 3—7 shows the construction requirement parameters used in this environmental impact analysis.

Table 3—7 Construction Requirementsunder the SNL/NM Alternative

Requirement Quantity

Electrical energy (megawatt hours) 170
Peak electrical demand (megawatts) 0.1
Concrete (cubic meters) 15,324
Steel (metric tons) 842
Fuel/gasoline (liters) @
Water (liters) 22,700,000
Land (hectares) 1.82
Construction workers

Total (during construction) 400

Peak 300
Construction time (months) 16

& Not provided. Considered to be part of construction costs; contractors to provide fuel/gasoline needed for their machinery.

Source: SNL/NM 2001b.
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Chapter 3 — TA-18 Relocation Project Alternatives

3.3.5 NTSAIlternative

This alternative would involve housing the TA-18 operational capabilities and materials associated with
security Category I/11 activitiesin and around the existing DAF at NTS. For this purpose, DAF would be
modifiedinternally to accommodatethecritical assembly machines, control rooms, and SNM vaults, and two
new buildings would be constructed external to the DAF security perimeter. The two new buildings would
be a “low-scatter” facility to house emergency response activities with minimal reflection and a new
administration building to accommodate a DAF Central Command Station and increased staffing associated
with the TA-18 security Category I/l missions (NTS 2001). Under this alternative, a portion of the security
Category I11/IV activities (the SHEBA activities) would either be relocated to a new structure at LANL’s
TA-39 or remain at TA-18. Therest of the security Category I11/IV activitieswould remain at TA-18. The
relocation of SHEBA and other security Category I11/IV activities to new structures at LANL is discussed
in Section 5.6.

3.3.5.1 Facilities
Device Assembly Facility

DAF isa9,290-square-meter (100,000-sguare-foot) nuclear explosive facility within a12-hectare (29-acre)
high-security area, located in Area 6 of DOE's NTS (see Figure 3-9). Construction on DAF began in the
mid-1980s, when nuclear weaponstesting was still in progress. DAF's original purpose was to consolidate
all nuclear explosive assembly functions and to provide safe structures for high-explosive and nuclear
explosive assembly operations, as well as a state-of-the-art safeguards and security environment.

Figure3-9 DAF at NTS
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DAF hasfive assembly cells, four high bays, three assembly bays, two radiography bays, five staging bays,
acomponent testing laboratory, two shipping and receiving buildings, two decontamination facilities, three
small vaults, an administration building, alarm stations, an entry guard station, and a mechanical and
electrical support building (see Figure 3-10).

Themainfacility is covered with aminimum of 1.5 meters (5 feet) of earth. The major operating facilities,
assembly cells and high bays, radiography bays, and shipping and receiving building have bridge cranes.
Each assembly cell is designed and tested to undergo an explosion from a maximum high-explosive device
without injury to personnel in an adjacent blast-protected areaoutside of thecell. Gravel coversaredesigned
to minimize release of nuclear material in the unlikely event of an accidental explosion.

One face of DAF is exposed and opens onto the area enclosed within a PIDAS security fence. DAF hasa
comprehensive security system designed into the structure.

The TA-18 security Category /11 operational activities would occur in the west side of Building 400. The
building east of Building 400 is currently nonoperational and kept in “ready-reserve” status. The current
missionsin this building would be rel ocated to the east side of the building. Figures 3-11 and 3-12 show
the proposed changes to accommodate the TA-18 activities.

The Building 370 corridor would remain in its present configuration with no equipment located within the
corridor. The corridor is an unoccupied area, with administratively controlled access during normal
operations.

A DAF Central Control Station would be placed in Building 400, allowing areadout of building status; fire
and radiation alarm annunciation; weather reports on lightning; intercom and closed-circuit television
control; and status of the individual heating, ventilating, and air conditioning systems.

Modifications inside DAF would include;

* Loca modificationsto internal walls, floors, and ceilings

» Local additions of bulk and penetration-shielding materials

» Local demoalition of fire-suppression and other water systems

* Removal of polar cranes from assembly cells

» Raceway additions connecting the critical assembliesto their control rooms and power supplies
* Implementation of a DAF Central Control Station

* A new line-of-sight corridor internal to DAF

Buildings 302, 310, 332, and 352 would be used to house the critical assembly machines and associated
control areas. Buildings 492 and 494 would be used for SNM storage.

New L ow-Scatter Building

Because DAF isdesigned for blast protection, the buildings are constructed using massive concrete and steel
surrounded by earthenfill. Thisisnot compatiblewithone TA-18 activity that requireslow reflectancefrom
the surrounding walls, ceiling, and floor. The only acceptable way to meet this requirement would be to
placethisactivity outside of DAFinanew “thin-skin,” or “low-scatter,” building. Thislow-scatter building
would consist of athin metal building and basement to prevent floor and wall radiation scatter. The low-
scatter building would be placed in alocation outside the DAF PIDAS.
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The TA-18 radiography function would be accommodated in the existing DAF radiography building.

New Administration Building

The personnel currently in Building 400 would be displaced to allow room for the DAF Central Control
Station, Radiation Control Technician work area, Hot Work Laboratory, Document Control Center, and a
screening entrance to the Material Accountability Area boundary. This displacement of personnel would
requireanew Administrative Building outsidethePIDAS. Thenew 1,115-square-meter (12,000-square-foot)
facility would house personnel, provide conferencefacilities, allow spacefor storage of materials, and house
emergency response equipment.

3.3.5.2 Annual Operations

The operational characteristics of the facilities under the NTS Alternative, common to all aternatives, are
provided in Section 3.2.

3.3.5.3 Construction Requirements
Table 3-8 shows the construction requirement parameters used in the environmental impacts analysis.

Table 3-8 Construction Requirements under the NTS Alter native

Requirement Quantity

Electrical energy (megawatt hours) 162
Peak electrical demand (megawatts) 0.08
Concrete (cubic meters) 288
Steel (metric tons) (b)
Fuel/gasoline (liters) (b)
Water (liters) 3,980,000
Land (hectares) 3.64
Construction workers

Total (during construction) 45

Peak 60
Construction time (months) 9

@ Electric usage outside the DAF building.

P Not provided. Considered to be part of construction costs; contractors to provide steel for the construction and fuel/gasoline
needed for their machinery.

Source: NTS 2001.

3.3.6 ANL-W Alternative

This alternative would involve the housing of TA-18 operational capabilities and materials associated with
security Category I/11 activitiesin buildings located at ANL-W. The facilities proposed for the relocation
of security Category I/l activities are: FMF, with a proposed addition; the Zero Power Physics Reactor
(ZPPR) facility; the Experimental Breeder Reactor 11 (EBR-I1) containment and power plant; the Transient
Reactor Test (TREAT) facility; and anew General-Purpose Experimental Building (GPEB) (ANL-W 2001).
The site plan is shown in Figure 3-13. Under this alternative, a portion of the security Category I1/1V
activities (the SHEBA activities) would either be relocated to anew structure at LANL’s TA-39 or remain
at TA-18. Therest of the security Category I11/IV activities would remain at TA-18. The relocation of
SHEBA and other security Category I11/1V activitiesto new structuresat LANL isdiscussed in Section 5.6.
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EBR-1l - Experimental Breeder Reactor-1l
TREAT - Transient Reactor Test Facility
FMF - Fuel Manufacturing Facility
ZPPR - Zero Power Physics Reactor

Figure 3-13 ANL-W Site

One critical assembly machine would be housed in the ZPPR cell with the control room collocated with the
ZPPR control room. The control roomswould be located in the ZPPR support wing (Building 774), inside
the protected area. Three other critical assemblies would be located in a new addition to FMF
(Building 704). Control roomswould belocated in the basement of the ZPPR support wing (Building 774),
which is outside of the protected area (see Figure 3-14).

The EBR-II containment building would be used for radiography equipment. The truck lock located in the
EBR-II power plant would be used for the emergency response staging area.

Thelow-scatter facility would belocated on either the turbinefloor of the EBR-11 Power Plant (Building 768)
or at the north end of the TREAT Reactor Building (Building 720).

Storage vault space requirements for security Category IB SNM would be provided in four different vaults
within the protected area. Two of the vaults currently exist, while the other two would be constructed along
with the new additions.

3.3.6.1 Facilities

Fuel Manufacturing Facility

FMF (Building 704) is located adjacent to the ZPPR facility (see Figure 3-15) and is covered with an
earthen mound. FMF was used to manufacturefuel for EBR-I1. Thefacility wascompleted in 1986 and was

oversized for the EBR-II mission. The building includes a large SNM vault, an induction furnace, and
gloveboxes and hoods, as well as other temporary experimental setups.
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Zero Power Physics Reactor

One critical assembly machine would belocated in the reactor cell room of ZPPR (Building 776). 1t would
sharefloor spaceinthereactor cell roomwith the existing ZPPR matrix. Thematerial and equipment staging
areafor the machine would be located in Room 144 of Building 776, which is an acove to the west of the
reactor cell room. Space for instrumentation would be located in the workroom in Building 775.
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Figure3-15 FMF and ZPPR Facilities

TheZPPRfacility wasbuilt to alow the mock-up of full-sized breeder reactor coresusing critical assemblies
with full plutoniumloadings. Thefacility includesarefined” Gravel Gertie” building, atype of construction
originally designed for handling nuclear weapons. The principal experimental area has a very thick
foundation and thick concrete walls covered with an earthen mound and a sand/gravel/high-efficiency
particulateair filter roof. Inadditionto being explosion-resistant, thefacility was designed to safely contain
afireinvolving afull breeder reactor core loaded with more than 2.7 metric tons (3 tons) of plutonium.

The ZPPR vault islocated in Building 775, which isjust south of the Building 776 ZPPR reactor cell within
the protected area. ZPPR iscurrently in anonoperational standby status. The ZPPR fuel inventory remains
onthe ANL-W site, and the ZPPR vault/workroom remains operational to support nuclear materials storage
inthe ZPPR vault. The stainlesssteel matrix and the support structure that make up the core, i.e., thecritical
assembly structure, remain in the reactor cell and are essentially uncontaminated and inactivated.

Experimental Breeder Reactor-I|

The EBR-II containment building (Building 767) would be used for locating radiography equipment. The
EBR-II facility is shown in Figure 3-16.

Transient Reactor Test Facility

Two locations have been identified that would be suitable for the low-scatter facility. Onelocationisonthe
third floor of the power plant building, and the second is in the north end of the TREAT reactor building
(Building 720). The TREAT facility isshown in Figure 3-17. A removable, elevated catwalk would need
to be constructed for this purpose.
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Figure3-17 TREAT Facility
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TREAT isan air-cooled, thermal heterogeneous test facility designed to evaluate reactor fuel and structural
materials under conditions simulating various types of transient overpower and undercooling situationsin
anuclear reactor. The TREAT complex comprisesreactor and control buildingslocated withinamiletothe
northwest of the main ANL-W protected area at the ANL-W site. The TREAT facility islocated within its
own security Category |1 protected area. To better accommodate program activities temporarily performed
in the building, the TREAT protected area is currently administered as security Category Ill, but
authorization for security Category Il operation remains.

New General-Purpose Experimental Building

Tosupport detector devel opment, research and devel opment, trai ning, and technol ogy demonstrations, anew
security Category | GPEB would be constructed. GPEB would be located next to the Materials Control
Building (Building 784), with anew paved areato support material transportation vehicles (see Figure 3-14).
Additional vault space for large items would be provided in GPEB.

New FMF Addition

An addition to FMF would be constructed to locate three of the critical assemblies (see Figure 3-14). The
FMF addition would use the same beamed structural design as FMF. The facility structure, as well as the
ventilation, would constitute the confinement system of the FMF addition.

The FMF addition would have exterior dimensions of 44 meters (145 feet) long (north-south) and 19 meters
(62 feet) wide (east-west). The facility would be accessed by a new access tunnel starting from the ZPPR
reactor cell and traveling to the west side of the addition. An escape tunnel would be located on the east side
of the facility leading to agrated area. Security doors would be installed in the new tunnel extension from
ZPPR and the escape tunnel.

3.3.6.2 Annual Operations

The operational characteristics of the facilities under the ANL-W Alternative, common to all alternatives,
are provided in Section 3.2.

3.3.6.3 Construction Requirements

Table 3-9 shows the construction requirement parameters used in the environmental impacts analysis.
3.4 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED STUDY

34.1 Discontinue TA-18 Missions

Asexplained in Chapter 2, the operations conducted at TA-18 arevital for DOE’ s mission requirementsand
must be maintained. Thisdeterminationisconsistent withindependent reviewsmade by the DefenseNuclear
Facilities Safety Board. In separate 1993 and 1997 studies of the TA-18 missions (DNFSB 1993,
DNFSB 1997), the Defense Nuclear Facilities Safety Board recommended that DOE continue to maintain
the capability to support the only remaining criticality safety programin the Nation. Few or none of DOE’s
nuclear programs could ensuretheir safe execution without the continued training, expertise, and calibration
experimentsthat are available at a general-purpose criticality experimentsfacility. Thisalternative did not
meet DOE’ s need for action and was not further analyzed in this EIS.
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Table 3-9 Construction Requirements under the ANL-W Alternative

Requirement Quantity

Electrical energy (megawatt hours) 26.2
Peak electrical demand (megawatts) 0.033
Concrete (cubic meters) 7,301
Steel (metric tons) 675
Fuel/gasoline (liters) @
Water (liters) 97,300
Land (hectares) 0.62
Construction workers

Total (during construction) 104

Peak 120
Construction time (months) 24

&  Considered to be part of construction costs; contractors to provide fuel/gasoline needed for their machinery.
Source: ANL-W 2001.

3.4.2 Alternative Sites

As explained in Section 3.2.2, during the initial screening process, all DOE sites were considered for the
relocation of TA-18 operational capabilities and materials. The DOE sites that did not pass the screening
criteria were Rocky Flats, Hanford, the Idaho National Engineering and Environmental Laboratory, and
Brookhaven National Laboratory. Inadditiontothe DOE sites, possiblerel ocation to Department of Defense
instalations was considered. However, there were serious concerns regarding long-term mission
compatibility and security Category | requirements; therefore, Department of Defense sites were removed
from further consideration for this EIS.

All DOE sites that passed the initial screening criteria were sent arequest for additional site information.
Five sites—Pantex (Amarillo, Texas), the Y-12 Plant (Oak Ridge, Tennessee), Oak Ridge National
Laboratory (Oak Ridge, Tennessee), the Savannah River Site (Aiken, South Caroling), and Lawrence
LivermoreNational Laboratory (Livermore, California)—wereeliminated fromfurther consi deration because
they did not meet the minimum site selection criteria requirements.

The potential use of the existing Nuclear Materials Storage Facility (NMSF) at TA-55 at LANL was
evaluated for partial fulfillment of the TA-18 Relocation Project requirements. The evaluation included
consideration of the use of NMSF for three critical assembly machines (excluding Godiva) and existing
tunnelsor other NM SF spacesfor nuclear material storage. It wasconcluded that the TA-18 missionswould
not fit well into the NM SF and its use would still require anew building to be constructed. Such aproposal
would require increased capital and operational costs.

3.5 COMPARISON OF ALTERNATIVES

35.1 Introduction

To aid the reader in understanding the differences among the various alternatives, this section presents a
summary comparison of the potential environmental impacts associated with the aternatives for the
relocation of the TA-18 operational capabilities and materials. The comparisons concentrate on those

resources with the greatest potential to be impacted.

The information in this section is based on the descriptions of each alternative presented earlier in this
chapter and the potential environmental consequences (presented in Chapter 5). Because the potential
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environmental impacts associated with each of the alternatives can be described in terms of construction
impacts and oper ations impacts, the potential impacts are compared in those two areas. Table 3-10 at the
end of this chapter provides quantitative information that supportsthetext below. Table 3-10 also includes
theenvironmental impactsassociated withthe potential rel ocation of the SHEBA activitiesand other security
Category I11/1V activitiesto new structuresat LANL (seethelast two columns of thetable). Theseimpacts
should be considered in conjunction with the impacts involving the relocation of the TA-18 security
Category I/11 activities if SHEBA and other security Category I11/1V activities do not remain at TA-18.

3.5.2 Construction Impacts

No Action Alter native—Under the No Action Alternative, as described in Section 3.3.1, therewould be no
new construction or upgrades. Accordingly, there would be no potential environmental impacts resulting
from construction for this alternative.

TA-18 Upgrade Alter native—Under the TA-18 Upgrade Alternative, as described in Section 3.3.2, there
would be minor construction impacts associated with upgrading the existing infrastructure and security at
TA-18 to bring them into compliance with new and more stringent safety, security, and environmental
standards. Whilemost of the constructionimpactswouldinvolveinternal modificationsto existingfacilities,
several new support facilities would be constructed, disturbing approximately 0.2 hectares (0.5 acres) of
previously cleared land. The existing infrastructure would adequately support construction activities.
Construction activities would result in potential temporary increasesin air quality impacts, but these would
be below ambient air quality standards. Construction activities would likely result in no or minor impacts
onwater, visual resources, biotic resources(including threatened and endangered species), geol ogy and soils,
or cultural and paleontological resources. The socioeconomic impacts associated with construction would
not cause any major changes to employment, housing, or public finance in the socioeconomic region of
influence. Waste generated during construction would be adequately managed by the existing LANL waste
management infrastructure.

LANL New Facility Alternative—The construction of new security Category I/Il buildings at LANL’s
TA-55, asdescribed in Section 3.3.3, would disturb approximately 1.8 hectares (4.5 acres) of land, but would
not change the ared' s current land-use designation. The existing infrastructure would adequately support
construction activities. Construction activities would result in temporary increasesin air quality impacts,
but would be below ambient air quality standards, except for short-term concentrations of total suspended
particulatesat TA-55. Construction activitieswould not significantly impact water, visual resources, biotic
resources (including threatened and endangered species), geology and soils, or cultural and pal eontological
resources. The socioeconomic impacts associated with construction would not cause any major changesto
employment, housing, or public finance in the socioeconomic region of influence. Waste generated during
construction would be adequately managed by the existing LANL waste management infrastructure.

SNL/NM Alternative—The relocation of the TA-18 capahilities and materials associated with security
Category I/11 activitiesto SNL/NM, asdescribed in Section 3.3.4, would use 10 existing facilities, whilealso
constructing anew, underground facility at TA-V. Approximately 1.8 hectares (4.5 acres) of land would be
disturbed during construction of the new underground facility. Theexistinginfrastructurewould adequately
support construction activities. Because the area was disturbed during previous construction activities at
TA-V, further land disturbanceisnot expected to result in significant impactson air, water, visual resources,
biotic resources (including threatened and endangered species), geology and soils, or cultural and
paleontol ogical resources. The TA-18 operationswould not changethe area s current land-use designation.
Thesocioeconomicimpactsassoci ated with construction woul d not cause any maj or changesto employment,
housing, or public finance in the socioeconomic region of influence. Waste generated during construction
would be adequately managed by the existing SNL/NM waste management infrastructure.
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NTS Alternative— The relocation of the TA-18 capabilities and materials associated with security
Category I/11 activitiesto NTS, asdescribed in Section 3.3.5, would entail upgrading DAF and constructing
a new low-scatter building adjacent to DAF, as well as a new administration building. Approximately
0.9 hectares (2.2 acres) of land would be disturbed. Because NTSissuch alarge, remote site, and because
the area was disturbed previously during construction activities associated with DAF, further land
disturbance would likely result in no or minor impacts on air, water, visual resources, biotic resources
(including threatened and endangered species), geology and soils, or cultural and pal eontol ogical resources.
TheTA-18 operationswould not changethearea’ scurrent land-usedesignation. The socioeconomicimpacts
associated with construction would not cause any major changes to employment, housing, or public finance
in the socioeconomic region of influence. Waste generated during construction would be adequately
managed by the existing NTS waste management infrastructure.

ANL-West Alter native—Therelocation of the TA-18 operational capabilitiesand material sassociated with
security Category I/11 activities to ANL-W, as described in Section 3.3.6, would entail the use of existing
buildings and the construction of anew security Category | experimental building, an addition to FMF, and
atunnel to the existing ZPPR building. Approximately 0.6 hectares (1.5 acres) of land would be disturbed
during construction activities. Theexistinginfrastructure would adequately support construction activities.
Becausethe areawasdisturbed during previous construction activities, further land disturbancewould likely
result in no or minor impacts on air, water, visual resources, biotic resources (including threatened and
endangered species), geology and soils, or cultural and paleontological resources. The TA-18 operations
would not change the area’s current land-use designation. The socioeconomic impacts associated with
construction would not cause any major changes to employment, housing, or public finance in the
socioeconomic region of influence. Waste generated during construction would be adequately managed by
the existing ANL-W waste management infrastructure.

3.5.3 Operations|mpacts

TA-18 capabilities and materials relocated to any of the alternative sites would use similar facilities,
procedures, resources, and numbers of workers during operations. As such, similar infrastructure support
would be needed, similar emissions and waste would be produced, and similar impacts on workers would
occur. For each aternative, the proposed construction or modification of buildings, structures, and
infrastructureisdlightly different, asisthe environmental setting. Thesesitedifferenceswouldlead to some
differences in environmental impacts based on the same operations. For most environmental areas of
concern, however, these differenceswould be minor. It isnot expected that there would be any perceivable
operations impact differences among the aternatives on air, water, visua resources, biotic resources
(including threatened and endangered species), geology and soils, cultural and paleontological resources,
power usage, socioeconomics, or worker risks. Additionally, all alternatives have adequate existing waste
management facilitiesto treat, store, and/or dispose of waste that would be generated by these operations.
For all alternative sites, all impactswould be within regulated limits and would comply with Federa, state,
and local requirements.

Normal operations under all alternatives would reduce radiological impacts as compared to the existing
TA-18 operations. Therewould be small differencesin potential radiological impacts on the public among
the site alternatives. However, for all site aternatives, public radiation exposure would be small and well
below regulatory limits and limits imposed by DOE orders. For al sites, the maximally exposed offsite
individual would receive lessthan 0.067 millirem per year from the normal operational activitiesat TA-18.
Statistically, this trandates into a risk that one additional fatal cancer would occur approximately every
29 million years due to these operations. Doses from SHEBA operations account for 90 percent of the
calculated dose at LANL. The operational impactsat SNL/NM, NTS, and ANL-W would be significantly
smaller because of lower radioactive releases and specifically remoteness of the latter two sites, leading to
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lower public radiation exposure. At al sites, thetotal doseto the population within 80 kilometers (50 miles)
would beamaximum of 0.10 person-rem per year fromnormal operational activitiesat TA-18. Statistically,
thiswould equate to one additional fatal cancer every 20,000 years. Again, dosesfrom SHEBA operations
account for 90 percent of the calculated doseat LANL. Further, dueto the remotenessof NTSand ANL-W,
and thefact that these sites have the smallest 50-mile-radius popul ations, the 50-mile-radius popul ation dose
would be the least at these sites.

Potential impacts from accidents were estimated using computer modeling. In the event of an accident
involving the operational activities, the projected latent cancer fatalities at all relocation sites would be
significantly lessthan 1. For the bounding accident analyzed in the EIS, the highest potential annual risk to
the population within 80 kilometers (50 miles) from the TA-18 operations activities would be an increase
inlatent cancer fatalitiesof 5.1 x 10”°fromapotential hydrogen detonation accident at SHEBA. Statistically,
thiswould equate to 1 additional latent cancer fatality among the affected population every 19,600 years of
operation. Overall, the No Action Alternative, and specifically SHEBA operations, would produce the
highest potential accident impact, primarily due to the fact that existing TA-18 facilities do not incorporate
high-efficiency particulate air filtration, and, in the case of SHEBA, the design provides minimal
containment.

354 Transportation Risks

Except for the No Action Alternative and the TA-18 Upgrade Alternative, all other site alternatives would
require the transportation of equipment and materials. Such transportation would involve the relocation of
approximately 2.4 metric tons (2.6 tons) of SNM, as well as approximately 10 metric tons (11 tons) of
equipment, some of which would be radioactively contaminated. For all alternatives, the environmental
impacts and potential risks of such transportation would be small. For all alternatives, the risks associated
with radiol ogical transportation would be less than one fatality per 10,000 years under normal and accident
conditions. Although the potential risks would differ among the alternatives primarily as afunction of the
transportation distance, theimpactswould be very small. Based on distance, the ANL-W Alternativewould
havethehighest potential impact, theNTSAlternativethe second-highest, the SNL/NM Alternativethethird-
highest, and the LANL New Facility Alternative the least risk (compared to the No Action and TA-18
Upgrade Alternatives).

355 Relocation of SHEBA and Other Security Category I11/1V Activities

Relocation of SHEBA activities to TA-39 would entail the disturbance of approximately 0.08 hectares
(0.2 acres) on a 1.6-hectare (4-acre) parcel of land for the construction of new buildings. Water main and
utility lineswould follow roadways to the new structures. Relocation of security Category I11/IV activities
to TA-55would entail thedisturbance of approximately 1.6 hectares (4 acres) ona3.2-hectare (8-acre) parcel
of land.

At either TA-55 or TA-39, the construction activities would not change the current land-use designation.
Theexisting infrastructure would adequately support construction activities. Construction activitieswould
result intemporary increasesin air quality impacts, but would be below ambient air quality standards, except
for short-term concentrations of total suspended particulates at TA-55. Construction activities would not
significantly impact water, visual resources, biotic resources (including threatened and endangered species),
geology and soils, or cultural and paleontological resources. The socioeconomic impacts associated with
construction would not cause any major changes to the regional economic area employment, housing, or
public finance. Waste generated during construction would be adequately managed by the existing LANL
waste management infrastructure.
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SHEBA operations at TA-39 would not have any significant impact on air, water, visual resources, biotic
resources (including threatened and endangered species), geology and soils, cultural and pal eontological
resources, power usage, socioeconomics, or worker risks. All impactswould be within regulated limits and
would comply with Federal, state, and local requirements. During SHEBA operations, approximately
100 curies of argon-41 per year would be released to the environment. This would result in a dose of
0.061 millirem to the maximally exposed member of the public, whichiswell below thelimit of 20 millirem
per year set by both the U.S. Environmental Protection Agency and DOE for airborne releases of
radioactivity. For the bounding accident analyzed in the EIS, the highest potential annual risk to the
population within 80 kilometers (50 miles) from the TA-18 operational activities would be an increase in
latent cancer fatalities of 4.9 x 10 fromapotential hydrogen detonation accident at SHEBA. Statistically,
thiswould equate to 1 additional latent cancer fatality every 20,400 years of operation. The existing waste
management facilities at LANL would be adequate to treat, store, and/or dispose of waste that would be
generated by this mission.

3.5.6 Impacts Common to All Alternatives

Critical Assembly M achine Refurbishment. Oneimpact that would be common to all alternatives under
the proposed action isthe one-time generation of approximately 1.5 cubic meters (2 cubicyards) of low-level
and mixed low-level radioactive waste from the refurbishment of the criticality machines currently housed
at TA-18. Theradioactive wastewould consist of old electrical racks, hydraulic systems, control cartridges,
and machine stands that would be replaced by new components as part of TA-18 mission relocation
activities. The refurbishment of these criticality machines would occur under any of the proposed
alternatives. Disposition of the radioactive and nonradioactive waste would be in accordance with
established procedures. The impact of managing this waste would be minimal given the available site
capacity at LANL (see Section 4.2.12).

Decontamination and Decommissioning. All alternatives would require some level of decontamination
and decommissioning. Operations experience with TA-18 critical assembly machines has shown that,
although some surface contamination may result from the conduct of specific criticality experiments, the
nature and magnitude of this contamination is such that it can be easily removed and reduced to acceptable
levels. Consequently, impacts associated with decontamination and decommissioning are expected to be
limited to waste created that iswithin LANL’s and other alternative sites' waste management capabilities.
This, therefore, would not be a discriminating factor among the alternatives.

Decontamination and decommissioning at TA-18 would a so involve environmental restoration activitiesto
reducethelong-term publicand worker health and safety risksassoci ated with potentially contaminated areas
within the site or with surplus facilities and to reduce the risk posed to ecosystems. Decisions regarding
whether and how to undertake environmental restoration action would be made after a detailed assessment
of the short- and long-term risks and benefits within the framework of the Resource Conservation and
Recovery Act (RCRA). The approach for controlling the consequences of environmental restoration
activitiesat LANL issummarizedinthe LANL SVEIS(DOE 1999b). Decontamination and decommissioning
of TA-18 would involve the general types of activities described and analyzed in the LANL SWEIS
(e.g., generation of low-level radioactive waste). Specific aternatives to be considered in the
decontamination and decommissioning processwouldlikely follow the RCRA framework and will be subject
to project-specific National Environmental Policy Act (NEPA) analysis.
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Table3-10 Summary of Environmental Impactsfor the Relocation of TA-18 Capabilities and

Materials

Resource/Material
Categories

No Action Alternative

TA-18 Upgrade
Alternative

LANL New Facility
Alternative

SNL/NM Alternative

Land Resource

- Construction/Operations | No impact 0.2 hectares/no impact 1.8 hectares/no impact 1.8 hectares/no impact
Air Quality
- Construction No impact Small temporary impact | Small temporary impact Small temporary impact
- Operations 110 curies per year of 110 curies per year of 10 curies per year of 10 curies per year of
argon-41 released argon-41 released argon-41 released argon-41 released
Water Resource
- Construction No impact Small temporary impact | Small temporary impact Small temporary impact
- Operations Small impact Small impact Small impact Small impact
Socioeconomics
- Construction No noticeable changes; No noticeable changes; No noticeable changes; No noticeable changes;
No impact 100 workers (peak); 300 workers (peak); 300 workers (peak)
422 jobs 1,152 jobs
- Operations Noincreasein Noincreasein No increase in workforce 20 people relocated or
workforce workforce new hires
Public and Occupational Health and Safety
Normal Operations Dose LCF Dose LCF Dose LCF Dose LCF
- Population dose 0.10 0.00005 0.10 0.00005 0.011 5.5 x 10° 0.020 0.00001
(person-rem per year)
- MEI (millirem per year) 0.067 3.4x 108 0.067 3.4x 108 0.0025 1.3x10° 0.00032 1.6 x 10%°
- Average individual dose 0.00030 | 1.5x10™ | 0.00030 | 1.5x10™ 0.00004 2x10™ 0.000027 1.3x 10"
(millirem per year)
- Total worker dose 21 0.0085 21 0.0085 10° 0.0040 10° 0.0040
(person-rem per year)
- Average worker dose 100 0.00004 100 0.00004 100 0.00004 100 0.00004
(millirem per year)
Hazar dous Chemicals None None None None
Accidents (Maximum Annual Cancer Risk, LCF)
- Population 5.1x10% 5.1x10% 9.1x10°® 2.2x107
- MEI 1.7 x 107 1.7 x 107 6.1x 10" 1.7x 101
- Noninvolved worker 2.0x 10° 2.0x 10° 2.8x10° 2.8x10°
Chemical Accidents None

Environmental Justice

No disproportionally high and adverse impacts on minority or low-income populations

Waste M anagement (cubic

meter s of solid waste per year): Waste would be disposed of properly with small impact

- Low-levd radioactive 145 145 145 145

waste ¢
- Mixed low-level 15 15 15 15

radioactive waste ¢
- Hazardous waste 4 4 4 4
Transportation
- Incident-free Person- Person- Person- Person-

rem LCF rem LCF rem LCF rem LCF

- Population (f) ) (f) ) (f) (f) 0.040 0.000020
- Workers ) () (f) (f) f) f) 0.025 0.000010
Accidents
- Population [ ©® | (f) [ ©® | () | () | () [ 70x10° [ 35x10°

LCF = latent cancer fatality; MEI = maximally exposed individual.

Impacts to be considered in conjunction with the relocation of security Category /Il capabilities and materials if the security

Category I11/IV activities do not remain at TA-18.

There would be an additional one-time dose to the workers of 2.3 person-rem from handling activities of the SNM that would be

transported from TA-18 to the alternative site.

¢ Therewould be an additional one-timedosetoworkers of 0.02 person-rem from handling activities of materials associated with SHEBA
operations.
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Other Security
Category |11/l Relocation
NTS Alternative ANL-W Alternative SHEBA Relocation to TA-39 # to TA-552
0.9 hectares/no impact 0.6 hectares/no impact " 0.5 hectares/no impact 1.7 hectares/no impact
Small temporary impact Small temporary impact Small temporary impact Small temporary impact
10 curies per year of argon-41 10 curies per year of argon-41 100 curies per year of argon-41 Trace level of radioactivity
released released released released
Small temporary impact Small temporary impact Small temporary impact Small temporary impact
Small impact Small impact Small impact Small impact
No noticeable changes; No noticeable changes; No noticeable changes; No noticeable changes;
60 workers (peak) 120 workers (peak) 25 workers (peak) 45 workers (peak)
20 people relocated or new 20 people relocated or new hires No increase in workforce No increase in workforce
hires
Dose LCF Dose LCF Dose LCF Dose LCF
0.000070 35x10°® 0.00041 2.1x 107 0.087 0.000044 Small
0.000087 44 x 10" 0.00021 1.1x10% 0.061 3.0x 108 Small
3.9x 10° 19x10% 1.7 x 10° 8.6 x 1072 0.00019 1.0x 10 Small
10° 0.0040 10° 0.0040 11°¢ 0.0045 Small
100 0.00004 100 0.00004 100 0.00004 Small
None None None None
7.7x 107 7.7x10° 4.9 x 10° Small
25x 10" 7.3x 10" 1.4 x 107 Small
4.0 x 10° 7.2x10° 2.0x 10° Small
None
No disproportionally high and adverse impacts on minority or low-income populations
145 145 (e C}
15 15 (e (e
4 4 G G
Person-rem LCF Person-rem LCF Person-rem LCF Person-rem LCF
0.33 0.00016 0.39 0.00019 U] U] () ()
0.25 0.00010 0.28 0.00011 ) ) () ()
0000028 | 14x10® | 0000038 | 19x10® | () | () | () )

Therewould beaone-timegeneration of 1.5 cubic meters of low-level radioactive and mixed low-level radioactivewasteat LANL from
the refurbishment of the critical assembly machines.

Waste generation from SHEBA, security Category I11/IV, and security Category /11 activitieswould be similar to those generated under
the No Action Alternative.

LANL intrasite SNM and material transportation impacts would be bounded by the normal operation and accident impacts eval uated
for the various LANL aternatives.
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3.6 PREFERRED ALTERNATIVE

The Council on Environmental Quality regulations require an agency to identify its preferred aternative, if
one or more exists, in the draft EIS (40 CFR 1502.14(e)). The preferred alterative is the alternative which
the agency believes would fulfill its statutory mission, giving consideration to environmental, economic,
technical, and other factors. When the former Secretary of Energy announced that DOE would prepare this
TA-18 Relocation EI'S it was also announced that anew location at LANL to conduct the TA-18 operations
and store associated materials was the Preferred Alternative (the LANL New Facility Alternative). Since
publication of the TA-18 Relocation Draft EIS, NNSA has conducted additional analysesand has concluded
that rel ocating the security Category /11 activitiesto NTSisthe Preferred Alternative. The conclusion was
based on cost, security, and mission factors. The Preferred Alternative for SHEBA and other security
Category I1/IV activitiesis that those activities remain at TA-18.
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4. AFFECTED ENVIRONMENT

In Chapter 4, the affected environment descriptions provide the context for understanding the
environmental consequences described in Chapter 5. They serve as a baseline from which any
environmental changesbrought about by implementing the proposed action can be eval uated; the baseline
conditions are the currently existing conditions. The affected environments at Los Alamos National
Laboratory, Sandia National LaboratoriessNew Mexico, Nevada Test Site, and Argonne National
Laboratory-West are described for the following impact areas: land resources, site infrastructure, air
quality, noise, geology and soils, water resources, ecological resources, cultural and paleontol ogical
resources, socioeconomics, environmental justice, existing human health risk, and waste management.

4.1 APPROACH TO DEFINING THE AFFECTED ENVIRONMENT

In accordance with the Council on Environmental Quality guidance under National Environmental Policy
Act (NEPA) regul ations (40 CFR 1500 through 1508) for preparing an environmental impact statement (EIS),
the affected environment is “Interpreted comprehensively to include the natural and physical environment
and the relationship of peoplewith that environment.” The affected environment descriptions presented in
this chapter provide the context for understanding the environmental consequences described in Chapter 5.
They serve as a baseline from which any environmental changes brought about by implementing the
proposed action can be evaluated; the baseline conditions are the currently existing conditions.

For this Final Environmental Impact Satement for the Proposed Relocation of Technical Area 18
Capabilities and Materials at the Los Alamos National Laboratory, (TA-18 Relocation EIS) the candidate
sitesareLos Alamos National Laboratory (LANL); SandiaNational LaboratoriessNew Mexico (SNL/NM),
located within the boundaries of Kirtland Air Force Base (KAFB); Nevada Test Site (NTS); and Argonne
National Laboratory-West (ANL-W), located within the boundaries of the Idaho National Engineering and
Environmental Laboratory (INEEL). The affected environment is described for the candidate sites for the
following resource areas: land resources, site infrastructure, air quality, noise, geology and soils, water
resources, ecological resources, cultural and paleontological resources, socioeconomics, environmental
justice, existing human health risk, and waste management. For each U.S. Department of Energy (DOE) site,
each resource area is described first for the site as awhole and then for the candidate sites, as appropriate.
Thelevel of detail varies depending on the potential for impacts resulting from each rel ocation alternative.

The Solution High-Energy Burst Assembly (SHEBA) could be relocated from TA-18 to a new building
constructed at LANL’s TA-39, and other security Category I11/1V activities could be relocated to TA-55.
LANL’s TA-18 and TA-55 affected environments are presented in this chapter. LANL’s TA-39 affected
environment is presented separately in Chapter 5, Section 5.6.2, in association with the separate SHEBA and
other security Category I11/1V relocation analysis.

Thefollowing site-specific and recent project-specific documentswere important sources of informationin
describing the existing environment at each of the proposed rel ocation sites. Numerousother sourcesof site-
and resource-related data were also used in the preparation of this chapter and are cited as appropriate.

* Ste-Wide Environmental Impact Statement for Continued Operation of the Los Alamos National
Laboratory (LANL SWEIS) (DOE 1999Db)
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* Final Ste-Wide Environmental Impact Statement for Sandia National Laboratories’New Mexico
(SNL/NM SWEI'S) (DOE 1999d)

» Final Environmental Impact Statement for the Nevada Test Ste and Off-Ste Locations in the Sate of
Nevada (NTS SWEIS) (DOE 1996d)

» |dahoHigh-Level Waste and FacilitiesDisposition Draft Environmental | mpact Statement (DOE 1999h)

* Final Environmental Impact Statement for the Treatment and Management of Sodium-Bonded Spent

Nuclear Fuel (DOE 2000d)

» Final Programmatic Environmental Impact Statement for Accomplishing Expanded Civilian Nuclear
Energy Research and Devel opment and Isotope Production Missionsin the United Sates, Including the
Role of the Fast Flux Test Facility (NI PEIS) (DOE 2000j)

DOE evaluated the environmental impacts of the proposed action within defined regions of influenceat each
of the candidate sites and along potential transportation routes. The regions of influence are specific to the
type of effect evaluated, and encompass geographic areas within which any significant impact would be
expected to occur. For example, human health risks to the general public from exposure to airborne
contaminant emissions were assessed for an area within an 80-kilometer (50-mile) radius of the proposed
facilities. The human health risks of shipping materials between sites were eval uated for populationsliving
along roadways linking the DOE sites. Economic effects such as job and income changes were evaluated
within a socioeconomic region of influence that include the county in which the siteis located and nearby
counties in which substantial portions of the site's workforce reside. Brief descriptions of the regions of
influence are given in Table 4-1. More detailed descriptions of the regions of influence and the methods
used to evaluate impacts are presented in Appendix F.

Table4—1 General Regions of Influencefor the Affected Environment

Environmental Resources

Region of Influence

Land resources

The site and the areas immediately adjacent to the site

Siteinfrastructure

Thesite

Air quality The site, nearby offsite areas within local air quality control regions, where significant
air quality impacts may occur, and Class | areas within 100 kilometers
Noise The site, nearby offsite areas, access routes to the sites, and the transportation

corridors

Geology and soils

Geologic and soil resources within the site and nearby offsite areas

Water resources

Onsite and adjacent surface water bodies and groundwater

Ecological resources

The site and adjacent areas

Cultural and paleontological resources

The areawithin the site and adjacent to the site boundary

Socioeconomics

The counties where approximately 90 percent of site employeesreside

Environmenta justice

The minority and low-income populations within 80 kilometers (50 miles) of the site,
and along the transportation corridors between the sites

Existing human health risk The site, offsite areas within 80 kilometers (50 miles) of the site, and the
transportation corridors between the sites where worker and general population
radiation, radionuclide, and hazardous chemical exposures may occur

Waste management Thesite

At each of the candidate sites, baseline conditionsfor each environmental resource areawere determined for
ongoing operations from information provided in previous environmental studies, relevant laws and
regulations, and other Government reports and databases. More detailed information of the affected
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environment at the candidate sites can be found in annual site environmental reports and site NEPA
documents.

4.2 LOSALAMOSNATIONAL LABORATORY

LANL islocated on 11,272 hectares (27,832 acres) of land in north central New Mexico (Figure4-1). The
siteislocated 97 kilometers (60 miles) north-northeast of Albuquerque, 40 kilometers (25 miles) northwest
of SantaFe, and 32 kilometers (20 miles) southwest of Espafiola. LANL isowned by the Federal Government
and administered by DOE’'s National Nuclear Security Administration (NNSA). It is operated by the
University of Californiaunder contract to DOE. Portionsof LANL arelocated in Los Alamos and Santa Fe
Counties. DOE's principal missions are national security, energy resources, environmental quality, and
science and each of these missions is supported by activities conducted at LANL.

LANL is divided into 49 separate technical areas (TAS) with location and spacing that reflect the site’s
historical development patterns, regional topography, and functional relationships (Figure4-2). Whilethe
number of structures changes somewhat with time (e.g., as a result of the Cerro Grande Fire; see
Section 4.2.1.1), there are 944 permanent structures; 512 temporary structures, and 806 miscellaneous
buildings with approximately 465,000 square meters (5,000,000 square feet) that could be occupied. In
addition to onsite office space, 19,833 square meters (213,262 square feet) of space is leased within the
Los Alamos town site and White Rock community (DOE 1999b).

TA-18 is the current location of the Los Alamos Critical Experiments Facility. Activities within this TA
study both static and dynamic behavior of critical assemblies of nuclear materials. Inaddition, thisfacility
provides the capability to perform hands-on training and experiments with SNM in various configurations
below critical (DOE 1999b). Special nuclear materials (SNM) are used to support awidevariety of activities
for stockpile management, stockpile stewardship, emergency response, nonproliferation, and safeguards.

TA-55 isone of the sites proposed for the relocation of missions currently performed at TA-18. TA-55is
located in the west-central portion of LANL. TA-55facilities provide research and applicationsin chemical
and metallurgical processes for recovering, purifying, and converting plutonium and other actinides into
many compoundsand forms, aswell asresearch into material propertiesand fabrication of partsfor research
and stockpile applications. Additional activities include the means to safely and securely ship, receive,
handle, and store nuclear materials, aswell as manage the waste and residue produced by TA-55 operations
(DOE 1999b). Unlessotherwisereferenced, thefoll owing descriptionsof theaffected environmentat LANL,
TA-18, and TA-55 arebased all or in part on information provided in the LANL SWEIS(DOE 1999b), which
isincorporated by reference.

TA-39 is asite proposed for the relocation of SHEBA activities currently performed at TA-18. Specific
characteristics of the affected environment at TA-39 are provided in Section 5.6.

421 Land Resources
4211 LandUse

Land useinthisregionislinked to the economy of northern New Mexico, which depends heavily ontourism,
recreation (e.g., skiing, fishing), agriculture, and the state and Federal Governments for its economic base.
Area communities are generally small, such as the Los Alamos town site with under 12,000 residents, and
primarily support urban usesincluding residential, commercial, light industrial, and recreational facilities.
Theregion aso includes Native American communities; lands of the Pueblo of San Ildefonso share LANL’s
eastern border, and a number of other pueblos are clustered nearby. Major governmental bodies that serve
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as land stewards and determine land uses within Los Alamos and Sante Fe counties include the county
governments, DOE, the U.S. Forest Service, the National Park Service, the State of New Mexico, the U.S.
Bureau of Land Management, and several Native American pueblos. Bandelier National Monument and

Santa Fe National Forest border LANL primarily to the southwest and northwest, respectively; however,
small portions of each also border the site to the northeast (see Figure 4-3).

Land use characterization at LANL is based on the most hazardous activities in each TA and is organized
into six categories.
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Support—Includes TAswith only support facilitiesthat do not perform research and devel opment activities
and are generally free from chemical, radiological, or explosive hazards; also includes undeveloped TAs
other than those that serve as buffers.

Research and Development—Includes TAs that perform research and development activities with
associated chemical and radiological hazards, but that are generally free of explosives hazards; does not
include waste disposal sites.

Resear ch and Development/W aste Disposal—T he remaining research and development areas (i.e., those
areas that are generally free of explosives hazards and have existing waste disposal sites).

Explosives—Includes TAswhere explosives are tested or stored, but does not include waste disposal sites.

Explosives/Waste Disposal—The remaining sites where explosives are tested or stored (i.e., those with
existing waste disposal sites).

Buffer—Land identified in each of the usage types described above also may serve as a buffer area. This
last land use category therefore includes areas that only serve as buffers for the safety or security of other
TAs, usually explosives areas.

LANL isdividedinto TAsthat are used for building sites, experimental areas, and waste disposal locations.
However, those uses account for only asmall part of the total land area of the site. In fact, only 5 percent
of the siteis estimated to be unavailable to most wildlife (because of security fencing). Most of the siteis
undeveloped to provide security, safety, and expansion possibilitiesfor future mission requirements. There
areno agricultura activitiespresent at LANL, nor arethere any prime farmlands. 1n 1977, DOE designated
LANL as aNational Environmental Research Park, which is used by the national scientific community as
an outdoor laboratory to study the impacts of human activities on pinyon-juniper woodland ecosystems
(DOE 1996f). In 1999, the White Rock Canyon Wildlife Reserve was dedicated. It is about 405 hectares
(1,000 acres) in sizeand islocated on the southeast perimeter of LANL. Thereserveis managed jointly by
DOE and the National Park Servicefor itssignificant ecol ogical and cultural resourcesand research potential
(LANL 2000f).

Beginning on May 5, 2000, awildfire, know asthe Cerro Grande Fire, burned acrossthe Los Alamos area.
By the time the fire was fully contained on June 6, it had burned atotal of 17,462 hectares (43,150 acres),
of which 3,061 hectares (7,650 acres) were within the boundaries of LANL. In general, impacts of thefire
on land usein the region should be temporary. For example, access and use of certain recreation areas and
trails will be restricted over the next two to three years within at least part of LANL and the surrounding
forestlands. Within LANL, 45 structures (trailers, transportable, and storage units) were totally destroyed
and 67 were damaged. Thefire also affected land usein the Los Alamostown site, where about 230 housing
units were totally destroyed (LANL 2000b, DOE 2000g).

The Los Alamos County Comprehensive Plan, which established land planning issues and objectives,
addresses private and county lands comprising 3,488 hectares (8,613 acres). Twenty-nine percent of thisland
islocated within the Los Alamos town site and 26 percent islocated in the community of White Rock. The
remaining 45 percent of the land is undeveloped and is used for recreational activities and open space.
LANL isautonomousfrom aplanning perspective and, therefore, isnot addressed in the county plan. Land-
usedesignationsin the SantaFe County Plan are based on groundwater protection goals. Therefore, thisplan
designates LANL as “Agricultural and Residential,” although, as noted above, there are no agricultural
activities on the site, nor are there any residential uses within LANL boundaries (DOE 1996f).
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TA-18islocated within the Research and Devel opment land use category (Figure4-3). Facilitiesat TA-18
arelocated ona53-hectare (131-acre) sitethat issituated 4.8 kilometers (3 miles) fromthenearest residential
area, White Rock. Approximately 20 percent of the site has been developed. Site facilities are located in
a canyon near the confluence of Pajarito Canyon and Threemile Canyon. TA-18 structuresincludeamain
building, three outlying remote-controlled critical assembly buildings known as Critical Assembly Storage
Areasor CASAS, and several smaller laboratory, nuclear material storage, and support buildings. A security
fenceto aid in physical safeguarding of SNM bounds the entire site (see Figure 3-1).

TA-55isalso located within the Research and Devel opment land use category (see Figure 4-3). Facilities
at TA-55 arelocated on a 16-hectare (40-acre) sitethat issituated 1.8 kilometers (1.1 miles) south of the city
of Los Alamos. Forty-three percent of the site has been developed. The main complex has five connected
buildings; the Nuclear Materials Storage Facility is separate from the main complex but shares an
underground transfer tunnel. A security fenceto aid in physical safeguarding of SNM boundsthe entire site
(see Figure 3-1).

The Cerro Grande Fire at times threatened structures at TA-18 and TA-55 (LANL 2000b). However, no
permanent buildings were damaged or destroyed.

4.21.2 Visual Resources

The topography in northern New Mexico is rugged, especially in the vicinity of LANL. Mesatops are cut
by deep canyons, creating sharp anglesintheland form. In some cases, slopesarenearly vertical . Often, little
vegetation grows on these steep slopes, exposing the geology, with contrasting horizontal planes varying
fromfairly bright reddish orange to ailmost whitein color. A variety of vegetation occursin the region, the
density of vegetation and height of which may change over timeand can affect thevisibility of an areawithin
theLANL viewshed. Undevelopedlandswithin LANL haveaBureau of Land Management Visual Resource
Contrast rating of Class Il and I11. Management activities within these classes may be seen but should not
dominate the review.

For security reasons, much of the development within LANL has occurred out of the public’ sview. Passing
motorists or nearby residents can see only a small fraction of what is actually there. Prior to the Cerro
GrandeFire, the view of most LANL property from many stretches of arearoadwayswasthat of woodlands
and brushy areas. Viewsfrom variouslocationsin LosAlamos County and itsimmediate surroundings have
been altered by the Cerro Grande Fire, which burned over 17,462 hectares (43,150 acres) of the areain the
summer of 2000. Although the visual environment is still diverse, interesting, and panoramic, portions of
the visual landscape are dramatically stark. Rocky outcrops forming the mountains are now visible through
the burned forest areas. The eastern sopes of the Jemez Mountains, instead of presenting a relatively
uniform view of dense green forest, are now a mosaic of burned and unburned areas. Grasses and shrubs
initially will replaceforest standsand will contributeto thevisual contrast between the burned and unburned
areasfor many years. Local effectsincludereduced visual appeal of trailsand recreation areas (DOE 2000g).

The most visible developments at LANL are alimited number of very tall structures; facilities at relatively
high, exposed locations; or those beside well-traveled, publicly accessible roads within the core part of
LANL, the TA-3 area. Developed areas within LANL are consistent with a Class IV Visual Resource
Contrast rating, in which management activities dominate the view and are the focus of viewer attention.

Atlower elevations, at adistance of several milesaway from LANL, thefacility isprimarily distinguishable
in the daytime by views of its water storage towers, emission stacks, and occasiona glimpses of older
buildings that are very austere and industrial in appearance. Similarly, the Los Alamos town site appears
mostly residential in character, with the water storage towers very visible against the backdrop of the Jemez
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Mountains. At elevations above LANL, along the upper reaches of the Pgjarito Plateau rim, the view of
LANL isprimarily of scattered austere buildingsand the nested several -storied buildingsof TA-3. Similarly,
the residential character of the Los Alamos town site is predominately visible from higher elevation
viewpoints. At night, the lights of LANL, the Los Alamos town site, and White Rock are directly visible
from various locations across the viewshed as far away as the towns of Espafiola and Santa Fe.

TA-18 islocated at the bottom of a canyon at the confluence of Pgjarito Canyon and Threemile Canyon.
Since the surrounding canyon walls rise approximately 61 meters (200 feet) above the site, TA-18 is not
visiblefrom any offsitelocation, including White Rock, which islocated 4.8 kilometers (3 miles) to the east.
Developed portions of TA-18 would have aClass IV Visual Resource Contrast rating.

TA-55 islocated on amesaabout 1.6 kilometers (1 mile) southeast of TA-3. While not visible from lower
elevations, TA-55isvisiblefromhigher elevationsto thewest al ong the upper reaches of the Pgjarito Plateau
rim, fromwhereit appears as one of several scattered built-up areas among the heavily forested areas of the
site. Asisthecasefor TA-18, devel oped portionsof TA-55would haveaClass|V Visual Resource Contrast
rating.

422 Sitelnfrastructure

Site infrastructure characteristics for LANL are summarized in Table 4-2.

Table4—2 LANL Sitewide Infrastructure Characteristics

Resource | Site Usage | Site Capacity

Transportation

Roads (kilometers) 1302 Not applicable

Railroads (kilometers) 0 Not applicable
Electricity °

Energy (megawatt-hours per year) 475,868 937,000

Peak load (megawatts) 83 107
Fuel

Natural gas (cubic meters per year) 70,000,000 ¢ 229,400,000 ¢

Liquid fuels (liters per year) Negligible Not limited

Coa (metric tons per year) 0 0
Water (liters per year) 1,715,000,000 2,050,000,000 ©

2 Includes paved roads and paved parking areas only.

b Usage and capacity values are for the entire Los Alamos Power Pool.

¢ Usagevauefor LANL plus basegline usage for other Los Alamos County users.

¢ Entire service area capacity which includes LANL and other Los Alamos area users.
¢ Equivalent to 30 percent of the water right all ocation from the main aquifer.

Source: DOE 1999b, DOE 1999f, LANL 2000e.

4.22.1 Ground Transportation

About 130 kilometers (80 miles) of paved roads and parking surface have been developed on LANL (see
Table 4-2). Thereis no railway service connection at the site. Local and linking regional transportation
systems, including roadways, are detailed in Section 4.2.9.4.

4222 Electricity

Electrical serviceto LANL issupplied through acooperative arrangement with Los Alamos County, known
as the Los Alamos Power Pool, which was established in 1985. Electric power is supplied to the pool
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through two existing regional 115-kilovolt electric power lines. Thefirst line (the Norton-Los Alamosline)
isadministered by DOE and originatesfrom the Norton Substation near White Rock, and the second line (the
Reeves Line) is owned by the Public Service Company of New Mexico and originates from the Bernalillo-
Algodones Substation. Both substations are owned by the Public Service Company of New Mexico. DOE
also operatesagas-fired steam/power plant at TA-3 that isused on an as-needed basis and maintainsvarious
low-voltage transformers at LANL facilities and approximately 55 kilometers (34 miles) of 13.8-kilovolt
distribution lines (DOE 2000b).

Pool resources currently provide a contractually limited 73 megawatts during winter months to about
95 megawatts during the spring and early summer months from anumber of hydroelectric, coal, and natural
gas power generators throughout the western United States (LANL 2000e). Onsite electric generating
capacity for the pool islimited to the existing TA-3 steam/power plant, which has an operating capacity of
12 megawattsinthe summer and 15 megawattsin thewinter. Historically, offsite power systemfailureshave
disrupted operationsin LANL facilities. Therefore, all facilities that require safe shutdown capability for
power outages are equipped with emergency generators to assure these needs are met, including nuclear
facilitiessuch as TA-55 and the Chemistry and Metallurgy Research Building. The TA-3 steam/power plant
currently provides the additional electricity needed to meet peak load demands exceeding the allowable
supply. The TA-3 steam/power plant and the majority of LANL’s electrical distribution network are past
or nearing the end of their design life and require replacement or upgrading. To improve overall supply
reliability, construction and operation of a new 115-kilovolt power lineis planned that would originate at
the existing Public Service Company of New Mexico-owned Norton Substation and terminate at a proposed
DOE-administered West Technical Area Substation (DOE 2000b).

Electricity consumption and peak demands by LANL have historically fluctuated largely asaresult of power
demand by the Los Alamos Neutron Science Center. Electric power availability from the pool (based on a
summer peak load capacity of 107 megawatts) is 937,000 megawatt-hours per year (DOE 1999f). In fiscal
year 1999 (FY 99), LANL used 369,321 megawatt-hours of electricity which was an eight-year low. Other
LosAlamos County usersconsumed an additional 106,547 megawatt-hours. The FY 99 peak |oad usagewas
about 68 megawatts for LANL and about 14 megawatts for the rest of the county (LANL 2000e). The
estimated peak |oad capacity is 107 megawatts during the summer peak season (see Table4—2) (DOE 1999f).
In FY 2000, TA-55 used 14,158 megawatt-hours of electricity. Electric power usage at TA-18 is estimated
to consistently average 2,836 megawatt-hours annually (LANL 2001a).

4223 Fud

Natural gasisthe primary fuel used in Los Alamos County and at LANL. The natural gas system includes
ahigh-pressure main and distribution systemto L os Alamos County and pressure-reducing stationsat LANL
buildings. In August 1999, DOE sold the 209-kilometer-long (130-mile) main gassupply line and associated
metering stations to Los Alamos and vicinity to Public Service Company of New Mexico (LANL 2000e).
Thecounty and LANL both havedelivery pointswheregasismonitored and measured. LANL burnsnatural
gasto generate steam to heat buildings. The natural gas delivery system servicing the Los Alamos area has
a contractually-limited capacity of about 229 million cubic meters (8.07 billion cubic feet) per year
(DOE 1999f). In FY99, LANL used approximately 40.5 million cubic meters (1.43 billion cubic feet) of
natural gas (see Table 4-2). Some 90 percent of the natural gas used at LANL is for heating and the
remainder for electricity generation to meet peak demands (LANL 2000e). The rest of the service area
including Los Alamos County is estimated to use an average of 29.5 million cubic meters (1.04 billion cubic
feet) of natural gas annually (DOE 1999f). Relatively small quantities of fuel oil are also stored at LANL
as a backup fuel source and useistherefore negligible (DOE 1996f). TA-18 and TA-55 use natural gasto
fireboilersand for other facility uses. Natural gasusageat TA-18 isestimated to be about 200 cubic meters
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(7,000 cubic feet) per year. TA-55 is estimated to use approximately 1.3 million cubic meters (45 million
cubic feet) of natural gas annually (LANL 2001a).

4224 Water

The Los Alamos potable water production system consists of 14 deep wells, 246 kilometers (153 miles) of
main distribution lines, pump stations, storage tanks, and nine chlorination stations. On September 8, 1998,
DOE transferred operation of the system from the LANL to Los Alamos County under alease agreement.
Under this agreement, LANL retained responsibility for operating the distribution system within its
boundaries, whereas the county assumed full responsibility for operating the water system, including
ensuring compliance with Federal and state drinking water regulations (LANL 2000f). The system supplies
potable water to all of the county, LANL, and Bandelier National Monument. DOE’ srightsto withdraw an
equivalent of about 6,830 million liters (1,806 million gallons) of water per year from the main aquifer and
its right to purchase a water allocation from the San Juan-Chama Transmountain Diversion Project were
includedinthelease agreement. DOE plansto ultimately convey 70 percent of thewater rightsto the county
(including the entire San Juan-Chama right) and |ease the remainder to the county (LANL 2000€). Per the
current lease agreement, LANL would retain the right to purchase the leased percentage with provision to
purchase water in excess of the 30 percent (equivalent to about 2.05 hillion liters [542 million gallong]
annually) if available (DOE 1999f). Beforetransfer of the Los Alamoswater supply systemin October 1998,
LANL’ swater use was estimated by subtracting the county’ s metered water use from total well production
that resulted in counting other users such as Bandelier National Monument and system lossesin the LANL
water use total.

In 1999, LANL used approximately 1.71 billion liters (453 million gallons) of water (LANL 2000e) (see
Table 4-2). Potable water is obtained from deep wells located in three well fields (Gauje, Otowi, and
Pajarito). Nonpotablewater isalso supplied to the TA-16 steam plant from the Water Canyon Gallery. This
system consistsof about 1.6 kilometers (1 mile) of water line and acatchment basinimprovement to aspring.
TA-18 currently uses about 14.65 million liters (3.87 million gallons) of water annually.

4.2.3 Air Quality

Los Alamos has a semiarid, temperate mountain climate. This climate is characterized by seasonable,
variablerainfall with precipitation ranging from 25 to 51 centimeters (10 to 20 inches) per year. The climate
of the Los Alamostown siteis not as arid (dry) as that part near the Rio Grande, which is arid continental.
Meteorological conditions within Los Alamos are influenced by the elevation of the Pajarito Plateau.
Climatological averages for atmospheric variables such as temperature, pressure, winds, and precipitation
presented are based on observations made at the official Los Alamos meteorological weather station from
1961 to 1990. Normal (30-year mean) minimum and maximum temperatures for the community of
LosAlamosrange fromamean low of -8.1 °C (17.4 °F) in January to amean high of 27 °C (80.6 °F) in July.
Normal (30-year mean) minimum and maximum temperaturesfor the community of White Rock rangefrom
amean low of -9.7 °C (14.6 °F) in January to a mean high of 29.8 °C (85.6 °F) in July. Temperaturesin
Los Alamos vary with altitude, averaging 3 °C (5 °F) higher in and near the Rio Grande Valley, which is
1,981 meters (6,500 feet ) above sealevel, and 3t0 5.5 °C (5to 10 °F) lower in the Jemez M ountains, which
are 2,600 to 3,050 meters (8,500 to 10,000 feet ) above sealevel. Los Alamos town site temperatures have
dropped aslow as-28 °C (-18 °F) and havereached ashigh as 35 °C (95 °F). Thenormal annual precipitation
for Los Alamos is approximately 48 centimeters (19 inches). Annual precipitation rates within the county
decline toward the Rio Grande Valley, with the normal precipitation for White Rock at approximately
34 centimeters (14 inches). The Jemez Mountains receive over 64 centimeters (25 inches) of precipitation
annually. The lowest recorded annual precipitation in Los Alamos town site was 17 centimeters (7 inches)
and the highest was 100 centimeters (39 inches).
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Thirty-six percent of theannual precipitationfor LosAlamosCounty and LANL resultsfromthundershowers
that occur in July and August. Winter precipitation falls primarily as snow. Average annual snowfall is
approximately 150 centimeters (59 inches), but can vary considerably from year to year. Annual snowfall
ranges from a minimum of 24 centimeters (9 inches) to a maximum of 389 centimeters (153 inches).

L os Alamos County winds average 3 meters per second (7 miles per hour). Wind speedsvary throughout the
year, with the lowest wind speeds occurring in December and January. The highest winds occur inthe spring
(March through June), due to intense storms and cold fronts. The highest recorded wind in Los Alamos
County was 34 meters per second (77 miles per hour). Surface winds often vary dramatically with thetime
of day, location, and elevation, due to Los Alamos complex terrain.

In addition to seasonal changes in wind conditions, surface winds often vary with the time of day. An up-
dlopeair flow often devel ops over the Pgjarito Plateau in the morning hours. By noon, winds from the south
usually prevail over the entire plateau. The prevalent nighttime flow ranges from the west-southwest to
northwest over the western portion of the plateau. These nighttime winds result from cold air drainage off
the Jemez Mountains and the Pgjarito Plateau. Analyses of Los Alamos Canyon wind data indicate a
difference between the atmospheric flow in the canyon and the atmospheric flow over the Pajarito Plateau.
Cold air drainage flow is observed about 75 percent of the time during the night and continues for an hour
or two after sunrise until an up-canyon flow forms. Wind conditions are discussed further in the
LANL SMEIS

Thunderstormsarecommonin LosAlamos County, with an average of 60 thunderstormsoccurringinayear.
Lightning can be frequent and intense. The average number of lightning-caused firesin the 1,104 hectares
(2,727 acres) of Bandelier National Monument for the years 1990 through 1994 is 12 per year. There are
no recorded instances of large-scale flooding in Los Alamos County. However, flash floods from heavy
thunderstorms are possible in areas such as arroyos, canyons, and low-lying areas. No tornadoes are known
to have touched the ground in the Los Alamos area.

4.2.3.1 Nonradiological Releases

LANL operations can result in the release of nonradiological air pollutantsthat may affect theair quality of
the surrounding area. LANL iswithin the Upper Rio Grande Valley Intrastate Air Quality Control Region
(#157). Theareaencompassing LANL and Los Alamos County is classified asan attainment areafor all six
criteria pollutants (i.e., carbon monoxide, nitrogen dioxide, lead, ozone, sulfur dioxide, and particulate
matter) (40 CFR 81.332).

In addition to the National Ambient Air Quality Standards (NAAQS) established by the U.S. Environmental
Protection Agency (EPA), the State of New Mexico has established ambient air quality standardsfor carbon
monoxide, sulfur dioxide, nitrogen dioxide, total suspended particul ates, hydrogen sulfide, and total reduced
sulfur. Additionally, New Mexico established permitting requirements for new or modified sources of
regulated air pollutants. Air quality permits have been obtained from the State Air Quality Bureau for
beryllium operations, a rock crusher, and LANL’s power plant that were modified or constructed after
August 31, 1972. In accordance with Title V of the Clean Air Act, as amended, and New Mexico
Administrative Code 202.72.402, the University of California and DOE submitted a sitewide operating
permit application to New Mexico Environment Department in December 1995. The New Mexico
Environment Department has reviewed this application and issued a Notice of Completeness, but has not yet
issued an operating permit.

Criteria pollutants released from LANL operations are emitted primarily from combustion sources such as
boilers, emergency generators, and motor vehicles. Table 4-3 presents information regarding the primary
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existing sources. Toxicair pollutant emissionsfrom LANL activitiesarereleased primarily fromlaboratory,
mai ntenance, and waste management operations. Unlike aproduction facility with well-defined operational
processes and schedules, LANL is aresearch and devel opment facility with great fluctuations in both the
types of chemicals emitted and their emission rates. DOE has a program to review new operations for their
potential to emit air pollutants.

Table4-3 Air Pollutant Emissionsat LANL in 1999

LANL Sources Other Than
TA-18 and TA-55 TA-18 Sources TA-55 Sources
Pollutant (metric tons per year) # (metric tons per year) (metric tons per year)
Carbon monoxide 24.6 (b) 4.44
Nitrogen dioxide 735 (b) 5.97
PM 4 3.66 (b) 0.402
Sulfur dioxide 0.474 (b) 0.021

PM,, = particul ate matter less than or equal to 10 microns in aerodynamic diameter.

& Emissions from the following were included: TA-3 Steam Plant; TA-21 Steam Plant; TA-16 Boilers, TA-48 Boiler; TA-53
Boiler; TA-59 Boiler; paper shredder; TA-3 Asphalt Plant; and TA-54 Water Pump. Theinventory did not include various small
sources such as residential-size boilers and standby emergency generators.

Emissions from small heating units which burn propane or natural gas are small and are not included in the inventory.
Sources. DOE 1999b, LANL 2000f.

b

Only alimited amount of monitoring of the ambient air has been performed for nonradiological air pollutants
within the LANL region. The New Mexico Environment Department operated a DOE-owned ambient air
guality monitoring station adjacent to Bandelier National Monument between 1990 and 1994 to record sulfur
dioxide, nitrogen dioxide, ozone, and particul ate matter with an aerodynamic diameter less than or equal to
10 microns (PM,,) levels (see Table 44). LANL and the New Mexico Environment Department
discontinued operation of thisstationin FY 95 becauserecorded valueswerewel | bel ow applicablestandards.
Beryllium monitoring performed in 1999 at 9 onsite stations, 10 perimeter stations, and 6 regional stations
showed that beryllium levelswere low. The New Mexico beryllium ambient standard has been repeal ed.

Table 4-4 Nonradiological Ambient Air Monitoring Results

Most Stringent Standard # Ambient Concentration °
Pollutant Averaging Period (micrograms per cubic meter) (micrograms per cubic meter)

Sulfur dioxide Annual 41°¢ 2

24 hours 205°¢ 18

3 hours 1,030¢ Not applicable
Nitrogen dioxide Annud 73.7° 4

24 hours 147°¢ 9
Ozone 1 hour 185¢ 138
PM,, Annual 504 8

24 hours 1501 29

PM,, = particul ate matter less than or equal to 10 microns in aerodynamic diameter.
& Themost stringent of the state and Federal standards are shown.

b

¢ State standard.

¢ Federal standard (NAAQS).

Source: DOE 1999b.

1994 ambient concentrations from monitoring site near Bandelier National Monument at TA-49.

Criteriapollutant concentrationsattributableto existing LANL activitieswereestimatedfor theLANL SWEIS
and are presented in Table 4-5.

For toxic air pollutants, a bounding analysis was performed for the LANL SWEIS, which indicated that the

pollutants of concern for exceeding the guideline valuesat LANL were emissionsfrom the High Explosives
Firing Site operations and emissions that contributed to additive risk from all TAs on receptors near the
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Los Alamos Medical Center. These combined cancer risks were dominated by the chloroform emissions
fromthe Health Research Laboratory. 1t wasshown that pollutantsrel eased under theNo Action Alternative
in the LANL SWEIS are not expected to cause air quality impacts that would affect human health and the
environment. Although various small quantities of toxic air pollutants are emitted from activitiesat TA-18,
no toxic air pollutant emissions were identified from TA-18 that would be expected to have an adverse air
quality impact (LANL 2001a).

Table4-5 Modeled Ambient Air Concentrations from LANL Sources

Maximum Estimated
Most Stringent Standard # Concentration ° (micrograms
Pollutant Averaging Period (micrograms per cubic meter) per cubic meter)
Carbon monoxide 8 hours 7,800 1,440
1 hour 11,700 2,710

Lead Calendar quarter 15 0.00007
Nitrogen dioxide Annual 73.7 9

24 hours 147 0
PM o Annual 50 1

24 hours 150 9
Sulfur dioxide Annua 41 18

24 hours 205 130

3 hours 1,030 254
Total suspended particulates Annual 60 2

24 hours 150 18

& Themore stringent of the Federal and state standardsiis presented if both exist for the averaging period. The National Ambient
Air Quality Standards (NAAQS) (40 CFR Part 50), other than thosefor 0zone, particul ate matter, |ead, and those based on annual
averages, are not to be exceeded more than once per year. The annua arithmetic PM,, mean standard is attained when the
expected annua arithmetic mean concentration is less than or equal to the standard. Standards and monitored values for
pollutants other than particulate matter are stated in parts per million (ppm). These values have been converted to micrograms
per cubic meter (ug/m°®) with appropriate corrections for temperature (21 °C [70 °F]) and pressure (elevation 2,135 meters
[7,005 feet), following New Mexico dispersion modeling guidelines (revised 1998) (NMAQB 1998).

b Based on the Expanded Operations Alternative in the LANL SWEIS. The annual concentrations were analyzed at locations to
which the public has access-the site boundary or nearby sensitive areas. Short term concentrations were anayzed at the site
boundary and at the fence line of certain technical areas to which the public has short access.

Source: DOE 1999b.

Asreported in aspecial environmental analysisfor the Cerro Grande Fire in 2000 (DOE 2000g), there may
be some temporary increase in suspended particul ate matter as aresult of removal of vegetation cover, but
air quality would be expected to be within the parameters analyzed in the LANL SWVEIS,

In accordance with the Clean Air Act, as amended, and New Mexico regulations, the Bandelier National
Monument and Wilderness Area have been designated as a Class | area (i.e., wilderness areas that exceed
4,047 hectares [10,000 acres]), where visibility is considered to be an important value (40 CFR 81 and
20 New Mexico Administrative Code 2.74) and requires protection. Visibility is measured according to a
standard visual range, i.e., how far an image is transmitted through the atmosphere to an observer some
distanceaway. Visibility hasbeen officially monitored by theNational Park Serviceat theBandelier National
Monument since 1988. The view distance at Bandelier National Monument has been recorded from
approximately 77to 166 kilometers (40to 103 miles). Thevisual range hasnot deteriorated during the period
for which data are available.

4.2.3.2 Radiological Releases
Radiological air emissions in 1999 from al LANL TAs are presented in Table 4-6. Radiological air

emissions from TA-18 and TA-55 are also shown in the table. The airborne releasesin 1999 were smaller
than theannual projectionsgiveninthe LANL SAVEIS. Specifically, for TA-18, the 1999 rel ease of argon-41
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was 0.49 curies, compared with the maximum annual projection of 110 curies (see Section 3.2.1); and for
TA-55, the 1999 rel ease of tritium was 1.8 curies, compared with the annual projection of 1,000 curies. The
differencein the projected and actual releases are attributable to the fact that the facilitiesin the areas were
operated well below their capacitiesin 1999.

Table4—6 Radiological Airborne Releasesto the Environment at LANL in 1999°

Emission Type Radionuclide LANL (curies) TA-18 (curies) TA-55 (curies)
Noble gases Argon-41 14.2 0.49° —
Airborne particul ates Cobalt-60 3.97 x 10°® — —

Galluim-68 0.00173 — —
Germanium-68 0.00173 — —
Arsenic-73 1.83 x 10° — —
Arsenic-74 4.49 x 10° —_ -
Selenium-75 3.50 x 10 — —
Mercury-197 0.00160 — —
Uranium-234/235/238 7.72 x 10°® — 7.1x10°®
Plutonium-238/239/240 2.11x10°% — 6.3 x 10°%
Americum-241 2.78 x 10°® — 5.4 x10°®
Halogens Bromine-76 2.32 x10* — —
Bromine-77 1.15x 10° — —
Bromine-82 6.27 x 10" — —
Nitrogens and oxygens Nitrogen-13 159 — —
Tritium and carbons Tritium (Hydrogen-3) 1,603 — 18
Carbon-11 283° — —

@ Radionuclides with half-lives less than about 10 minutes are not included in the table (e.g., short-lived carbon, oxygen, and
nitrogen isotopes). Also, not included are radionuclides for which less than 10°° curies are released per year.

Includes nonpoint source emissions of activated air from the Los Alamos Neutron Science Center Facility and TA-18.

Note: Dashed linesindicate virtually no releases.

Source: LANL 2000f.

b

424 Noise

Existing LANL-related publicly detectable noiselevel sare generated by avariety of sources, including truck
and automobile movements to and from the LANL TAs, high explosives testing, and security guards
firearms practice activities. Noise levels within Los Alamos County unrelated to LANL are generated
predominately by traffic movements and, to a much lesser degree, other residential-, commercial-, and
industrial -rel ated activitieswithin the county communitiesandthe surrounding areas. Limited datacurrently
exist on the levels of routine background ambient noiselevels, air blasts, or ground vibrations produced by
LANL operations that include explosives detonations.

Traffic noisecontributesheavily to the background noiseheard by humansover most of the county. Although
some measurementsof sound specifically targeting traffic-generated noi se have been made at various county
locationsin recent studies, these sound levels are found to be highly dependent upon the exact measuring
location, time of day, and meteorological conditions. There is, therefore, no single representative
measurement of ambient traffic noise for the LANL site. Noise generated by traffic has been computer
modeled to estimate the impact of incremental traffic for various studies, including recent NEPA analyses,
without demonstrating meaningful change from current levels due to any new activities. While very few
measurements of nonspecific background ambient noise in the LANL area have been made, two such
measurements have been taken at a couple of locations near the LANL boundaries next to public roadways.
Background noise levelswerefound to range from 31 to 35 decibels A-weighted (dBA) at thevicinity of the
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entrance to Bandelier National Monument and New Mexico Route 4 (NM 4). At White Rock, background
noise levels range from 38 to 51 dBA (one-hour equivalent sound level); thisis slightly higher than was
found near Bandelier National Monument, probably due to higher levels of traffic and the presence of a
residential neighborhood, as well as the different physical setting. The detonation of high explosives
representsthe peak noiselevel generated by LANL operations. Theresults of these detonationsare air blasts
and ground vibrations.

The primary source of these detonation activitiesisthe high expl osives experiments conducted at the LANL
Pulsed High-Energy Radiation Machine Emitting X-Rays Facility and surrounding TAs with active firing
sites. Within the foreseeable future, the Dual Axis Radiographic Hydrodynamic Test Facility will begin
operation (followed by a corresponding reduction of Pulsed High-Energy Radiation Machine Emitting
X-RaysFacility operations) and will becomeasourceof high expl osivestesting. Explosivesdetonationswere
performed in March 1995 for the Dual Axis Radiographic Hydrodynamic Test Facility Final Environmental
Impact Statement (DOE 1995€) analysis, and measurementsof air blastsand ground vibrationswereobtained
for representative Pulsed High-Energy Radiation Machine Emitting X-Rays Facility explosives tests.

Air blastsconsist of higher-frequency, audibleair pressure wavesthat accompany an explosives detonation.
Thisnoise can be heard by both workers and the area public. Thelower-frequency air pressurewavesare not
audible, but may cause secondary and audible noiseswithin atesting structure that may be heard by workers.
Air blastsand most L ANL -generated ground vibrationsresult fromtesting activitiesinvol ving above-ground
explosivesresearch. The effects of vibration from existing activities at LANL are discussed further in the
LANL SMEIS

The forested condition of much of LANL (especially where explosives testing areas are located); the
prevailing areaatmospheric conditions; and theregional topography that consistsof widely varied elevations
and rock formations all influence how noise and vibrations can be both attenuated (lessened) and channeled
away fromreceptors. Theseregional featuresarejointly responsiblefor therebeinglittleenvironmental noise
pollution or ground vibration concernsto thearearesulting from LANL operations. Sudden|oud “booming”
noises associated with explosives testing are similar to the sound of thunder and may occasionally startle
members of the public and LANL workers alike.

Lossof large forest areas from the Cerro Grande Fire in 2000 has had an adverse effect on the ability of the
surrounding environment to absorb noise. However, types of noise and noise levels associated with LANL
and from activities in surrounding communities have not changed significantly as a result of the fire
(DOE 2000g).

Noisegenerated by LANL operations, together with theaudible portionsof explosivesair blasts, isregulated
by county ordinance and worker protection standards. The standard unit used to report sound pressurelevels
isthe decibel (dB); the A-weighted frequency scale (dBA) is an expression of adjusted pressure levels by
frequency that accountsfor human perception of loudness. L os Alamos County has promul gated alocal noise
ordinance that establishes noise level limits for residential land uses. Noise levels that affect residential
receptorsare limited to amaximum of 65 dBA during daytime hours (between 7 am. and 9 p.m.) and 53 dBA
during nighttime hours (between 9 p.m. and 7 am). Between 7 am. and 9 p.m., the permissible noise level
can beincreased to 75 dBA inresidential areas, provided the noiseislimited to 10 minutesin any one hour.
Activities that do not meet the noise ordinance limits require a permit.

The Los Alamos County Community Devel opment Department has determined that LANL does not need

a special permit under the Los Alamos County Code because noise related to explosives testing is not
prolonged, nor isit considered unusual to the Los Alamos community.
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Traffic noise from truck and automobile movements around the LANL TAs s excepted under Los Alamos
County noise regulations, as is the traffic noise generated along public thoroughfares within the county.

The vigor and well being of area wildlife and sensitive, federally protected bird populations suggest that
these environmental conditions are present at levels within an acceptabl e tolerance range for most wildlife
species and sensitive nesting birds found along the Pajarito Plateau.

425 Geology and Soils

LANL islocated onthe Pgjarito Plateau within the Southern Rocky M ountai ns Physiographic Province. The
Pajarito Plateau lies between the Sierra de Los Valles and the Jemez Mountains to the west and the Rio
Grande to the east. The surface of the Pajarito Plateau is divided into numerous narrow, finger-like mesas
separated by deep east-to-west-oriented canyons that drain toward the Rio Grande. A primary geologic
feature in the region is the Rio Grande Rift, which begins in northern Mexico, trends northward across
central New Mexico, and endsin central Colorado. Theriftisacomplex system of north-trending basinsthat
have formed by downfaulting of large blocks of the Earth’s crust. In the Los Alamos area, the Rio Grande
Rift is about 56 kilometers (35 miles) wide and encompasses the Espariola Basin. The Sangre de Cristo
Mountainsborder the Rio Grande Rift on the east, and the Jemez Mountainslie over thewestern fault margin
of therift. The north-trending Pajarito Fault systemis part of the Rio Grande Rift and consists of agroup of
interconnecting faults that are nearly parallel.

In summary, the rocks present in the LANL region were predominantly produced by volcanic and
sedimentary processes. The Pgjarito Plateau is capped by the Bandelier Tuff. Thisunit attains athickness
of morethan 200 meters (700 feet) inthe LANL region and consists of ash-flow depositsof rhyalitic tuff and
pumice, erupted between about 1.2 and 1.6 million years ago during the early to middle Quaternary period
(i.e., Pleistocene) fromtheVallesand Toledo cal derasl ocated in the Jemez M ountainsvol canicfield (located
west of LANL). Older, underlying unitsinclude the Puye Formation, which isasedimentary unit comprised
from materials derived from the Jemez Mountains and the ancestral Rio Grande and intruded in places by
Cerros del Rio basalt flows. Underlying it is the Tschicoma Formation which consists of volcanic vent
deposits. The Santa Fe Group is the most extensive unit in the Rio Grande Rift and largely consists of
sedimentary materials and rocks including evaporites derived from stream or deltaic deposits, but also
contains volcanic tuff deposits and basalts. The Sante Fe Group sits atop Precambrian age (greater than
570 million yearsold) crystalline basement rock. Additional detailsabout LANL site geology are presented
in the LANL SWEIS.

There are no active mines, mills, pits, or quarries in Los Alamos County or on DOE land at LANL.
However, rock and mineral resourcesincluding sand, gravel, and vol canic pumice are mined throughout the
surrounding counties. Sand and gravel are primarily used in construction, including for road building, and
pumice is used in textile laundries to soften material and as an abrasive, as well as for building blocks and
in landscaping. The major sand and gravel deposit in the areais located in the lower member of the Puye
Conglomerate. The welded and moderately welded units of the Bandelier Tuff are suitable as foundation
rocks, structural and ornamental stone, or insulating material. V olcanic tuff has also been used successfully
as aggregate in soil-cement subbases for roads.

The nearby north-trending Pajarito Fault system dominates the geologic structure of the LANL area. The
Pajarito Fault system consists of three major faults and numerous secondary faults. The major faultsin
Los Alamos County are the Pgjarito, Rendija Canyon, and Guaje Mountain (see Figur e 4-4). Estimates of
the most recent movements al ong the faults are based on trench studies where the faults are not buried. The
estimates of movement range from asrecent as4,000 years ago for the Guaje M ountain Fault to 55,000 years
agofor thePgjarito Fault, with estimated movement al ong the RendijaCanyon Fault occurring between 8,000
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and 23,000 years ago. It ispossible that the most recent movements along the faults are younger than those
presented. Therefore, these faults should be considered active and capable per the U.S. Nuclear Regulatory
Commission definition of the term asused for seismic safety. A capablefault isonethat has had movement
at or near the ground surface at least once within the past 35,000 years, or recurrent movement within the
past 500,000 years (10 CFR Part 100, Appendix A). Additional detail on ongoing seismic studiesand their
implications can befoundinthe LANL SWEISand supplemental analysesthat considered the seismic setting
at TA-55.

LANL islocated in aregion of generally low to moderate seismicity overall. A historical catalog has been
compiled of earthquakes that have occurred in the LANL areafrom 1873 to 1991. Only six of these have
had estimated magnitudes of 5 or greater on the Richter scale. The May 1918 Cerrillos Earthquake was the
most significant seismic eventinthisperiod. Thisearthquake had an estimated Richter magnitude of 5.5 and
was centered approximately 31 miles (50 kilometers) southeast of LANL. This event had a reported
Modified Mercalli Intensity of VII at its epicenter. Within aradius of 100 kilometers (62 miles) of central
LANL, atota of five significant earthquakes (i.e., having amagnitude of at least 4.5 or aModified Mercalli
Intensity of VI or larger) have been documented, including the May 1918 event (USGS 2001b). Since 1973,
six earthquakes have been recorded within 100 kilometers (62 miles) of central LANL ranging in magnitude
from 1.6 to a magnitude 4.5 event in March 1973. This 1973 earthquake was the closest to LANL at
28 kilometers (16 miles) to the northeast. The most recent was amagnitude 2.8 earthquake that occurredin
December 1998 at a distance of 86 kilometers (53 miles) (USGS 20014a).

Earthquake hazard results indicate that the Pajarito Fault system represents the greatest potential risk to
LANL, with an estimated maximum earthquake magnitude of about 7. Although large uncertainties exist,
an earthquake with a Richter magnitude greater than or equal to 6 isestimated to have an annual probability
of occurrence of 1in 4,000 (i.e., once every 4,000 years); an earthquake with a magnitude greater than or
equal to 7 is estimated to have an annual probability of occurrence of 1 in 100,000 along the Pgjarito Fault
system. The hazard study of facilities in eight LANL TAs found that earthquakes having an annual
probability of occurrence of 1 in 10,000 would cause a horizontal peak ground accel eration ranging from
0.53g to 0.57g. Measures of peak (ground) acceleration indicate what an object on the ground would
experience during an earthquake. This motion is customarily expressed in units of g (gravitational
acceleration). Maintenance and refurbishment activitiesat LANL are specifically intended to upgrade the
seismic performance of older structures. For reference, a comparison of Modified Mercali Intensity (the
observed effectsof earthquakes) with measuresof earthquake magnitude and ground accel erationisprovided
in Section F.5.2 (see Appendix F).

While peak acceleration is generally adequate to approximate what a short structure would experience in
terms of horizontal force during an earthquake, it does not account for the range of energies experienced by
a building during an earthquake, particularly for taller buildings. Thus, building design based on peak
accel eration alonedoesnot provide auniformmargin against collapse. However, theU.S. Geol ogical Survey
has devel oped new seismic hazard metrics and associated National Earthquake Hazard Reduction Program
maps that are based on response spectral acceleration (spectral acceleration).

Spectral acceleration accountsfor thenatural period of vibration of structures(i.e., short buildings have short
natural periods[upto 0.6 seconds] and taller buildingslonger periods[0.7 secondsor longer]) (USGS2001)).
The National Earthquake Hazard Reduction Program maps have been adapted for use in the new
International Building Code (ICC 2000), and depict maximum considered earthquake ground motion of
0.2-and 1-second spectral responseaccel eration, respectively, based on a2 percent probability of exceedance
in 50 years. This correspondsto an annual recurrence interval of about 1 in 2,500. The central portion of
LANL (encompassing TA-18 and TA-55) is calculated to lie within the 0.57 g to 0.58 g mapping contours
for a 0.2-second spectral response acceleration and the 0.18 g to 0.19 g contours for a 1-second spectral
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response acceleration. For comparison, the cal culated peak ground accel eration for the given probability of
exceedance is approximately 0.25 g (USGS 2001e).

Volcanism in the Jemez Mountains volcanic field, west of LANL, has a 13-million-year history. The
Bandelier Tuff is the material upon which most LANL facilities are constructed. The Bandelier Tuff is
generally thickest to the west of LANL near its source, and thins eastward across the Pgjarito Plateau, due
to increasing distance from the source and erosion. Vol canic eruptions continued up to about 520,000 years
ago, followed by a 460,000-year period of dormancy. The most recent volcanic activity produced several
rock units, including the El Cajete pumice, which is a minor unit in the LANL area that overlays the
Bandelier Tuff. The El Cajete pumice dates at 50,000 to 60,000 yearsold. Recurrenceintervalsfor future
volcanism have not been established.

Facilities near a cliff edge or in a canyon bottom are potentially susceptible to slope instability and
specifically are susceptible to the geol ogic hazards of rockfalls and landslides. Slope stability studies have
been performed at these and other facilities where a hazard has been identified. As for other geologic
hazards, the potential for land subsidence and soil liquefaction at LANL is considered low.

Several distinct soils have developed in Los Alamos County as aresult of interactions between the bedrock,
topography, andlocal climate. M ost soilsdevel oped from acidic vol canic rock and rangein texturefromclay
and clay loam to gravel. Rock outcrops are common occurring on greater than 50 percent of the surface
(DOE 1996f). Soils that formed on mesa tops are well drained and range from very shalow (O to
25 centimeters [0 to 10 inches]) to moderately deep (51 to 102 centimeters [20 to 40 inches]), with the
greatest depth to the underlying Bandelier Tuff being 102 centimeters (40 inches). Soil erosion rates vary
considerably on the mesatopsat LANL, with the highest rates occurring in drainage channels, where roads
and structures concentrate runoff, and in areas of steep slopes and the lowest rates occurring on gently
sloping portions of the mesa tops away from the channels. A recent study suggested that erosion rates are
high across widespread portions of local pinyon-juniper woodlands, which are found on the eastern portion
of LANL. High erosion rates appear to be relatively recent, most likely resulting from loss of vegetative
cover, decreased precipitation, past logging practices, and past livestock grazing (DOE 1999b). Site soils
are acceptable for standard construction techniques. No prime farmland soils have been designated in
Los Alamos County (DOE 1996e).

The Cerro Grande Fire has increased the potential for soil erosion across areas burned at LANL due to the
loss of vegetation and has al so destabilized rocks close to the edges of mesas, mesa side slopes, and canyon
bottoms. While the postburn assessment conducted by the U.S. Forest Service Burn Area Emergency
Rehabilitation Team found that the Cerro Grande Fire created hydrophobic (water repellent) soil conditions,
resulting in an increased runoff rate along rather appreciable tracts of land located just to the northwest of
LANL, no significant areas of hydrophaobic soils were found within LANL. These effects are expected to
persist for some three to five years (DOE 2000g).

TA-18islocated approximately 5.3 kilometers (3.3 miles) southeast of the mapped terminating point of the
RendijaCanyon Fault (see Figure 4—4). Thisfault isthe nearest capablefaultto TA-18. Typical subsurface
stratigraphy at LANL and TA-18 consists of welded and poorly welded volcanic tuffs that comprise the
Tshirege Member of the Bandelier Tuff Formation. The Tshirege Member attains a thickness of about
122 meters (400 feet) (DOE 1995€). Site-specific investigationsin Pajarito Canyon near TA-18 havefound
the tuff to be highly weathered and unwelded, with the upper 3 to 4.5 meters (10 to 15 feet) of the material
classified as clayey sand or sandy clay. However, surrounding cliff faces consist of welded tuff exhibiting
vertical jointing. The canyon tuff is overlain by up to 4.5 meters (15 feet) of sandy and silty aluvium
(URS 2000). Soilsderived from these deposits are typically sandy loams (DOE 1995€). In general, sandy
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soils occurring where the water table or perched water bodies lie near the surface present a potential for
liquefaction.

TA-55islocated just to the southwest of the southern terminus of Rendija Canyon Fault, which is located
about 1.3 kilometers(0.8 miles) northwest of thefacility. Sitestratigraphy isgenerally expected to besimilar
to that described above for TA-18, except that the thickness of overlying aluvium isthinner.

4.2.6 Water Resources
4.26.1 SurfaceWater

Surface water in the Los Alamos area occurs primarily as short-lived or intermittent reaches of streams
(i.e., arroyos). Perennia springs on the flanks of the Jemez Mountains supply base flow into the upper
reaches of some canyons, but the volume is insufficient to maintain surface flows across the LANL site
before they are depleted by evaporation, transpiration, and infiltration. Runoff from heavy thunderstorms
or heavy snowmelt reachesthe Rio Grande, themajor river in north-central New Mexico, several timesayear
in some drainages. Effluent from sanitary sewage, industrial water treatment plants, and cooling-tower
blowdown enter some canyons at rates sufficient to maintain surface flows for varying distances. Major
watersheds in the LANL region are shown in Figure 4-5. All of these watersheds are tributaries to an
18-kilometer (11-mile) segment of the Rio Grande between Otowi Bridge and Frijoles Canyon. The
Rio Grande passes through Cochiti Lake, approximately 18 kilometers (11 miles) below Frijoles Canyon.
The Los Alamos Reservoir, in upper Los Alamos Canyon, has a capacity of 51,000 cubic meters
(41 acre-feet). Thereservoir water isused for recreation, swimming, fishing, and landscapeirrigation in the
Los Alamos town site. The Pagjarito Plateau Canyons, which serve as collection points for the regional
watersheds, originate either along the eastern rim of the Sierra de Los Valles or on the Pgjarito Plateau.
Within LANL boundaries, only Los Alamos, Pajarito, Water, Ancho, Sandia, Pueblo, and Chaguehui
Canyons contain reaches or streams with sections that have continuous flow. Intermittent streams within
LANL property are not classified, but are protected by the State of New Mexico for livestock watering and
wildlife habitat use (New Mexico Administrative Code 20.6.4.10). Surface water within LANL boundaries
isnot asource of municipal, industrial, or irrigation water, but isused by wildlifethat live within, or migrate
through, the region.

Most of LANL effluent is discharged into normally dry arroyos, and LANL is required to meet effluent
limitations under the National Pollutant Discharge Elimination System (NPDES) permit program that
requires routine effluents monitoring. Therefore, the water quality of the intermittent streams is more
characteristic of the quality of these discharges than of natural runoff, as reflected in the results of 1999
surface water and runoff monitoring. LANL’s current NPDES permit (No. NM0028355), which was
reissued in December 2000, covers all onsite industrial and sanitary effluent discharges, and DOE and the
University Californiaare co-permittees. Asaresult of an outfall reduction program, the number of outfalls
requiring monitoring under the permit was reduced from 36 (including 1 sanitary outfall from the Sanitary
Wastewater Systems Facility and 35 industrial wastewater outfalls) to 21 in the recently reissued permit.
This reduction was achieved by removing process flows for 7 industrial outfalls and completing the lease
transfer of the drinking water system, including 9 associated outfalls, to Los Alamos County. During 1999,
permit compliance was determined from analysis of 1,250 industrial outfall samplesand 175 samples from
the Sanitary Wastewater Systems Facility (Outfall 13S) for such parameters as metals, radionuclides, and
conventional parameters (e.g., pH, total suspended solids, etc.). Monitoring results are submitted to EPA
and to the New Mexico Environment Department. The NPDES permit compliance rate for all discharge
pointswas 98.9 percent, with atotal of 16 industrial outfall samples exceeding permit limits (LANL 2000f).
Industrial and sanitary effluent management is discussed further in Section 4.2.12.5.
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Figure4-5 Surface Water Featuresat LANL

LANL also operated under seven NPDES stormwater discharge permitsin 1999, including six issued for
construction activities and one multisector general permit for stormwater discharges associated with
industrial activity for which DOE and the University of Californiaare also co-permittees. Asrequired under
this general permit, LANL performed stormwater monitoring in 1999 and developed and implemented
22 storm-water pollution prevention plans for itsindustrial activities (LANL 2000f).

LANL monitors surface waters from regional and Pgjarito Plateau stations to evaluate the environmental
effects of facility operations. Historical activities and resulting effluent discharges have affected water
courses and associated sediments particularly in Acid, Pueblo, Los Alamos, and Mortandad Canyons and,
consequently, continue to affect surface water and runoff quality in these areas (LANL 2000f). Surface
water grab samples are collected annually from locations where effluent discharges or natural runoff
maintains stream flow. Runoff samples are also collected and, since 1996, they have been collected using
stream gaging stations, some with automated samplers. Samples are collected when a significant rainfall
event causes flow in a monitored portion of a drainage. Many runoff stations are located where drainages
cross the LANL boundaries. Detailed information on surface water and stormwater runoff monitoring
including analytical results are contained in the annual site environmental report (LANL 2000f).

Among the environmental effects produced by the Cerro Grande Fire was an increased potential for

stormwater runoff through the canyonsthat crossLANL property asaresult of theloss of vegetation and soil
organic matter. It is expected that soil erosion rates and corresponding sediments loads in runoff from
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denuded watersheds will be much higher than prefire levels for many years resulting in the potential for
sediment and debris-laden runoff to reach the Rio Grande. It isalso likely that runoff and ambient water
quality in canyon drainages will be temporarily reduced by the increase in suspended sediment and by the
liberation of organic nitrogen fromfire-burned soils, thelatter of which can alsoimpact shallow groundwater
(DOE 2000g).

DOE has delineated al 100-year floodplainswithin LANL boundaries, which are generally associated with
canyon drainages. There are a number of structures within the 100-year floodplain. Most may be
characterized as small storage buildings, guard stations, well heads, water treatment stations, and somelight
laboratory buildings. There are no waste management facilitiesin the 100-year floodplain. Some facilities
are characterized as “moderate hazard” due to the presence of sealed sources or x-ray equipment, but most
are designated “low hazard” or “no hazard”. The 500-year floodplain has been designated for Los Alamos
Canyon. Overall, most laboratory development is on mesa tops, and development within canyons is light
(DOE 2000g). Nevertheless, for practical purposes the Cerro Grande Fire has increased the extent of all
delineated floodplains in and below burned watershed areas (i.e., predominantly Los Alamos, Sandia,
Mortandad, Pajarito, and Water Canyons) due to vegetation loss. Thiswill allow more stormwater runoff
to reach the canyon bottoms and could subject LANL facilities|ocated within or near the prefire delineated
floodplain areas to increased erosion or sediment and debris deposition (DOE 2000g).

TA-18 contains no permanent, natural, surface water bodies, and the reach of the Pajarito Canyon near the
developed areais not perennial. Portions of the facility complex are located within the 100-year floodplain
associated with Pgjarito Canyon. TA-18 islocated at the confluence of Pajarito and Threemile Canyons.
These watersheds were among those impacted by the Cerro Grande Fire, which substantially increased the
postburn peak runoff flow rateinthe canyons. For Pgjarito Canyon at TA-18, hydrologic modeling indicates
that the peak flow for stormwater runoff from the 6-hour, 100-year storm hasincreased from apre-burn rate
of 4.13 cubic meters per second (146 cubic feet per second) to an estimated 70.6 cubic meters per second
(2,492 cubic feet per second) (DOE 2000g). Nevertheless, DOE has taken steps to ensure that the facility
is protected from flooding associated with the postfire 100-year storm. This hasincluded the construction
of additional structural controlsincluding anew flood retention structure upstream from the facility, atrash
rack to retain flood debris, excavated flow channel, and installation of metal sheet piling to divert
floodwaters and to protect individual structures from flood-propelled projectiles (LANL 2000c).

TA-55 contains no permanent, natural surface water bodies and the devel oped areas are not located within
adelineated floodplain.

4.2.6.2 Groundwater

Groundwater in the Los Alamos area occurs as perched groundwater near the surface in shallow canyon
bottom alluvium and at deeper levelsinthemain (regional) aquifer (LANL 2000f). Most aquifersunderlying
LANL and vicinity, except for perched groundwater bodies, are considered Class Il aguifers (i.e., those
currently used or potentially available for drinking water or other beneficial use). Alluvia groundwater
bodies within LANL boundaries have been primarily characterized by drilling wells on a localized basis
whereLANL operationsare conducted. Wellsin Mortandad, L osAlamos, Puebl o, and Pgjarito Canyonsand
in Cafiadadel Buey indicatethe presence of continually saturated alluvial groundwater bodies. Intermediate
perched groundwater bodies of limited extent are known to occur within the conglomerates and basalts
beneath the alluviumin portions of Pueblo, Los Alamos, and Sandia Canyons; in vol canic rocks on the sides
of the Jemez Mountainsto the west of LANL, from which it discharges at spring heads; and on the western
portion of the Pajarito Plateau (LANL 2000f).
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The locations and extent of perched groundwater bodies have not been fully characterized at LANL, but
investigations are continuing, and unidentified perched aquifers may exist. The depth to perched
groundwater fromthe surfacerangesfrom approximately 27 meters (90 feet) inthemiddle of Pueblo Canyon
to about 137 meters (450 feet) in lower Sandia Canyon. Theregional agquifer existsin the sedimentary and
volcanic rocks of the Espafiola Basin, with a lateral extent from the Jemez Mountains in the west to the
Sangre de Cristo Mountains in the east (see Figure 4-6). The hydrostratigraphic (water-bearing) units
comprising the regional aquifer include the interconnected Puye Formation and the Tesuque Formation of
the Santa Fe Group, with the top of the aquifer originating in the Cerros del Rio Formation, rather thanin
the Puye Formation, in somelocations. Groundwater flow paths are conceptually illustrated in Figure 4—6.
Groundwater flow is generally to the east.
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Figure4—6 Hydrogeology of the Espafiola Portion of the Northern Rio Grande Basin

The regional aquifer is hydraulically separated for practical purposes from the overlying aluvial and
intermediate perched groundwater bodies by unsaturated volcanic tuff and sedimentary strata, with the
regional water table surface lying at adepth below land surface that varies from approximately 366 meters
(1,200 feet) al ong the western boundary of the Pajarito Plateau to approximately 183 meters (600 feet) a ong
itseastern edge. Thus, thesehydrogeol ogic conditionstend to insulatetheregional aquifer from near-surface
waste management activities. Water in the regional aquifer is under artesian conditions under the eastern
part of the Pgjarito Plateau near the Rio Grande.

Recharge of theregional aquifer hasnot been fully characterized and sources are uncertain; datasuggest that
the regional aquifer of the Espafiola Basin is not strongly interconnected across its extent. Recent
investigationsfurther suggest that the majority of water pumped to date has been from storage, with minimal
recharge of the regional aquifer. While the regional aquifer is present beneath all watersheds across the
LANL region, it is also generally considered to receive negligible recharge from surface water streamsin
the watersheds. Springsinthe LANL area originate from alluvial and intermediate perched groundwater
bodies and the regional aquifer and occur in the Guaje, Pueblo, Los Alamos, Pajarito, Frijoles, and White
Rock Canyon watersheds. In particular, 27 springs discharge from the regional aquifer into White Rock
Canyon. A perched aquifer yields arelatively high flow to aformer potable water supply gallery in Water
Canyon (LANL 2000f).

4-24



Chapter 4 — Affected Environment

Short-term effects of the Cerro Grande Fireon LANL groundwater resources include apotential increasein
the prevalence of perched groundwater and springs. Also, as discussed for surface water, the liberation of
organic nitrogen from burned soils could impact shallow groundwater in the perched and alluvial zones
although the effects on deeper groundwater resources are not known (DOE 2000g).

Groundwater monitoring is conducted within and near LANL and encompasses the alluvial zone,
intermediate perched groundwater zone, regional aquifer, and springs. However, although largely insulated
from effects resulting from surface activities by hydrogeologic conditions, resource management and
protection efforts are focused on the regional aquifer, which isthe water supply source for the Los Alamos
public water supply. The groundwater monitoring network for alluvial groundwater consists of shallow
observationwellslocated in Mortandad, L os Alamos, Puebl o, and Paj arito Canyons and in Cafiadadel Buey.
Perched groundwater is monitored from two test wellsand one spring (i.e., the Water Canyon Gallery). The
monitoring network for the regional aguifer includes 8 deep test wells completed by the U.S. Geological
Survey, 13 deep supply wellsthat producewater for al of LANL and the surrounding communities, and from
numerous springs, including those in White Rock Canyon (LANL 2000f).

As previoudly indicated, canyon bottom alluvial groundwater in Pueblo, Los Alamos, and Mortandad
Canyons receives effluent and has been affected by it. Most notably, Mortandad Canyon groundwater
samples during 1999 exceeded or approached the New Mexico groundwater standards for fluoride and
nitrate. The nitrate source is nitric acid from plutonium processing at TA-55 that enters the TA-50 waste
stream. However, corrective action measuresinstituted at the Radioactive Liquid Waste Treatment Facility
have had a positive impact on nitrogen waste discharges and associated groundwater concentrations.
Detailed information on groundwater monitoring, including analytical results, ispresented intheannual site
environmental report (LANL 2000f).

The main aquifer is the only body of groundwater in the region that is sufficiently saturated and permeable
to transmit economic quantities of water to wellsfor public use. All drinking water for Los Alamos County,
LANL, and Bandelier National Monument comes from the main aquifer. Water use is detailed in
Section 4.2.2.4.

TA-18isimmediately underlain by alluvial groundwater. The depth to the regional aquifer beneath the site
is approximately 261 meters (855 feet) and the flow is expected to be to the southeast (LANL 2001a).

The depth to groundwater beneath TA-55 is approximately 390 meters (1,280 feet) and the flow is expected
tobetotheeast and southeast (LANL 2001a). Asdiscussed above, effluent from TA-55isconveyed through
the TA-50 wastewater treatment facility and then discharged to Mortandad Canyon.

4.2.7 Ecological Resources
4271 Terrestrial Resources

LANL lies within the Colorado Plateau Province. Ecosystems within the laboratory site itself are quite
diverse, due partly to the 1,525-meter (5,000-foot) elevational gradient from the Rio Grande on the
southeastern boundary to the Jemez Mountains, 20 kilometers (12.4 miles) to the west, and to the many
canyons with abrupt slope changes that dissect the site. Only asmall portion of the total land areaat LANL
has been developed (DOE 1996f). In fact, only 5 percent of the site is estimated to be unavailable to most
wildlife (because of security fencing). The remaining land has been classified into four major vegetation
zones, which are defined by the dominant plants present, and occur within specific elevational zones. These
include mixed conifer forest, ponderosa pine forest, pinyon-juniper woodland, and juniper savannah (see
Figure 4-7). The vegetative communities on and near LANL are very diverse, with over 900 species
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of vascular plants identified in the area. As noted in Section 4.2.1.1, the 405-hectare (1,000-acre) White
Rock Canyon Wildlife Reserve, located in the southeast perimeter of LANL, was dedicated in 1999 because
of its ecological and cultural resources and research potential (LANL 2000f).

Terrestrial animals associated with vegetation zones in the LANL area include 57 species of mammals,
200 species of birds, 28 species of reptiles, and 9 species of amphibians. Common animalsfound on LANL
include the collared lizard, eastern fence lizard, black-headed grosbeak, western bluebird, elk, and raccoon
(DOE 1996f). The most important and prevalent big game species at LANL are mule deer and elk. Elk
populations have increased in the area from 86 introduced animals in 1948 and 1964 to an estimated
population of over 10,000 animals. Hunting is not permitted on site. Numerous raptors, such as the red-
tailed hawk and great-horned owl, and carnivores, such as the black bear and bobcat, are also found on
LANL. A variety of migratory birds have been recorded at the site. Migratory birds are protected under the
Migratory Bird Treaty Act.

The Cerro Grande Fireburned across 3,061 hectares (7,650 acres) of forest areawithin LANL. Additionally,
fire suppression activities resulted in the clearing of 52 hectares (130 acres). Depending on fire intensity,
existing vegetation either will be replaced by new speciesor will recover in arelatively short period. Where
thefireintensity was high, it islikely that recolonization will be by other than the original species, with the
possibility that exotic plants may gain a foothold in areas previously dominated by native species
(DOE 2000g).

The Cerro Grande Fire dramatically altered the habitat of many animals. While initially eliminating or
fragmenting the habitats of many animals (e.g., reptiles, amphibians, small mammals, and birds), with time
the effects of the fire will also increase and improve the habitat for other species (e.g., large mammals) by
creating more foraging areas. During the fire, individuals of many species died. Population recovery is
expected within the next several breeding seasons. Elk and mule deer populations are expected to increase
in the next several years in response to the additional foraging areas resulting from postfire vegetation
regrowth (DOE 2000g).

Throughout LANL’s history, developments within various TAs have caused significant alterations in the
terrain and the general landscape of the Pajarito Plateau. These aterations have resulted in significant
changes in land use by most groups of wildlife, particularly birds and larger mammals that have large
seasonal and/or daily ranges. Certain projects required the segregation of large areas such as mesatopsand,
in some cases, project areas were secured by fences around their perimeters. These aterations have
undoubtedly caused some species of wildlife, such as elk and mule deer, to alter their land-use patterns by
cutting off or changing seasona or daily travel corridors to wintering areas, breeding habitats, foraging
habitats, and bedding areas (DOE 1996f).

TA-18islocated in the pinyon-juniper woodland vegetation zone; however, approximately 20 percent of the
siteisdeveloped. Animal specieslikely to be present in the areainclude the whiptail lizard, prairie lizard,
canyontreefrog, scrubjay, house sparrow, cottontail rabbit, wood rat, and rock squirrel. Duetothe presence
of security fencing, no large animals would be found within developed portions of TA-18.

TA-55 islocated in the ponderosa pine forest vegetation zone; however, forty-three percent of the site is
developed. Animal specieslikely to be presentintheareaincludethe prairielizard, white breasted nuthatch,
Audubon’s warbler, deer mouse, and raccoon. Due to the presence of security fencing, no large animals
would be found within developed portions of TA-55.
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4272 Wetlands

A 1996 field survey identified an estimated 20 hectares (50 acres) of wetlands within LANL. The LANL
survey determined that morethan 95 percent of theidentified wetlands arelocated in the Sandia, Mortandad,
Pgjarito, and Water Canyon watersheds.

Wetlands in the general LANL region provide habitat for reptiles, amphibians, and invertebrates
(e.g.,insects), and potentially contributeto theoverall habitat requirementsof anumber of Federal - and state-
listed species. The majority of the wetlands in the area are associated with canyon stream channels or are
present on mountains or mesas as i sol ated meadows containing ponds or marshes, often in association with
springs or seeps. There are a so some springs bordering the Rio Grande within White Rock Canyon. Cochiti
Lake, located downstream from LANL, supports lake-associated wetlands.

Currently, about 5 hectares (13 acres) of wetlands within LANL boundaries are caused or enhanced by
process effluent wastewater from 21 NPDES-permitted outfalls. These artificially created wetlands are
afforded the same legal protection as wetlands that stem from natural sources. In 1996, the effluent from
NPDES outfalls, both storm water and process water, contributed 108 million gallons (407 million liters) to
wetlandswithin LANL boundaries, and nearly half of the outfalls are probabl e sources of drinking water for
large mammals.

During the Cerro Grande Fire, 6.5 hectares (16 acres), or 20 percent of the wetlands occurring on LANL,
were burned at alow or moderate intensity. No wetlands within LANL were severely burned. Secondary
effectsfrom the fire to wetlands may also occur as aresult of increased runoff due to the |oss of vegetation.
Wetlandswere not disturbed by fire suppression activities; however, anumber of projectswere undertaken
after the Cerro GrandeFireto control runoff and erosion. Two projectsinvolving the enlargement of culverts
in lower Pajarito Canyon, one about 0.4 kilometers (0.25 miles) downstream from TA-18 and the other at
State Road 4, resulted inremoval of about 0.6 hectares (1.5 acres) of wetland vegetation composed primarily
of willow trees. Wetland vegetation islikely to regenerate over the next several yearsif the areaisnot silted
in or scoured away by floodwaters (DOE 2000g).

Thereisone wetland located at the eastern end of TA-18. Thiswetland results from manmade sources and
ischaracterized by riparian vegetation. Wetland plant speciespresent includerush, willow, and broad-leafed
cattail. Animalsobserved usingthiswetland includethe many-lined skink, western chorusfrog, red-winged
blackbird, violet-green swallow, long-tailed vole, and vagrant shrew.

There are three wetlands located within TA-55. These wetlands result from natural sources and are
characterized by vegetation and faunal components similar to those found in the wetland associated with
TA-18.

4.2.7.3 Aquatic Resources

While the Rito de Los Frijoles in Bandelier National Monument (located to the south of LANL) and the
Rio Grandearetheonly truly perennial streamsintheregion. Several of the canyon floorson LANL contain
reachesof perennia surfacewater, such asthe perennial streamsdraining lower Pgjarito and Ancho Canyons
to the Rio Grande. Surface water flow occursin canyon bottoms seasonally, or intermittently, asaresult of
spring snowmelt and summer rain. A few short sections of riparian vegetation of cottonwood, willow, and
other water-loving plants are present in scattered locations on LANL, as well as along the Rio Grande in
White Rock Canyon. The springs and streams at LANL do not support fish populations; however, many
other aquatic speciesthriveinthese waters (DOE 1996f). Terrestrial wildlife use onsite streamsfor drinking
and associated riparian habitat for nesting and feeding.
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There are no aquatic resources located in either TA-18 or TA-55.
4.2.7.4 Threatened and Endangered Species

Therearefour agenciesthat haveauthority to designatethreatened, endangered, and sensitive speciesin New
Mexico. The agencies are the U.S. Fish and Wildlife Service (USFWS), the New Mexico Game and Fish
Department, the New Mexico Forestry and Resource Conservation Division, and the U.S. Forest Service.
The State of New Mexico separatesthe regulatory authority for plants and animal s between the Forestry and
Resource Conservation Division and the Game and Fish Department, respectively. TheU.S. Forest Service
listsspeciesfor special management consideration onlandsunder their jurisdiction and protectsthese species
under the authority of the Endangered Species Act of 1973.

A number of regionally protected and sensitive (rare or declining) species have been documented in the
LANL region (see Table 4-7). These consist of 2 federally endangered species (the whooping crane and
southwestern willow flycatcher), 2 federally threatened species (the bald eagle and Mexican spotted owl),
and 18 species of concern (species that may be of concern to USFWS but do not receive recognition under
the Endangered Species Act, and that the USFW S encouragesagenciestoincludein NEPA studies). Species
listed asendangered threatened, rare, or sensitive by the State of New Mexico arealsoincludedin Table4—7.
The New Mexico “sensitive” taxa are those taxa that deserve special consideration in management and
planning, and are not listed as threatened or endangered by the State of New Mexico. In addition, critical
habitat for the threatened Mexican spotted owl has been designated on Santa Fe National Forest lands that
are contiguous with LANL’s western boundary.

As mentioned in Section 4.2.7.2, there is one wetland at TA-18. Threatened and endangered species and
species of concern that are associated with this type of wetland and which may be found in the vicinity
include the Northern goshawk which is listed as a species of concern, the federally threatened Mexican
spotted owl, the state threatened spotted bat, the Federally endangered southwestern willow flycatcher, and
the checkered lily, which is also listed as a species of concern.

There are three wetland locations within TA-55. These wetlands are similar in vegetation and components
to the one at TA-18 and therefore the same threatened and endangered species and species of concern may
be found in the vicinity of any of the wetlands within TA-55.

In addition, both TA-18 and TA-55 contain core and buffer Areas of Environmental Interest for theMexican
spotted owl. Areas of Environmental Interest are established under LANL’s Habitat Management Plan
(LANL 1998) and areareaswithin LANL that are being managed and protected because of their significance
to biological or other resources. Habitats of threatened and endangered species that occur or may occur at
LANL are designated as Areas of Environmental Interest. In general, an Area of Environmental Interest
consistsof acoreareathat containsimportant breeding or wintering habitat for aspecific speciesand abuffer
area around the core area. The buffer protects the area from disturbances that would degrade the value of
the core area to the species.

The results of the Cerro Grande Fire likely will not cause a long-term change to the overall number of
federally listed threatened and endangered species inhabiting the region. However, the results of the fire
likely will changethedistribution and movement of various species, including the Mexican spotted owl. The
areas off LANL that have been proposed as critical habitat suffered heavy damage during the Cerro Grande
Fire. Specifically, two primary areas considered as critical habitat for the Mexican spotted owl located on
Forest Service land near LANL suffered almost 100 percent vegetation mortality. The fire may aso have
long-term effects on the habitat of several state-listed species, including the Jemez Mountain salamander.
Asnoted in Section 4.2.7.2, two projects undertaken after the fire to enlarge culvertsin the lower Pgjarito
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Canyon disturbed about 0.6 hectares (1.5 acres) of wetland vegetation composed primarily of willow trees.
This wetland habitat was part of the habitat area used by the southwestern willow flycatcher at LANL,
however, it was not a confirmed nesting habitat and was of marginal quality (DOE 2000g).

Table4—7 Listed Threatened and Endangered Species, Species of Concern, and Other Unique
Species That Occur or May Occur at LANL

Federal State
Species Classification Classification Occurrence on LANL
Mammals

Big free-tailed bat

Special Concern

Special Concern

Migratory visitor

Fringed myotis

Specid Concern

Special Concern

Observed on LANL, BNM, and SFNF lands

Goat peak pika

Specid Concern

Special Concern

Observed on LAC and BNM lands

Long-eared myotis

Specia Concern

Specia Concern

Summer resident

Long-legged myotis

Specid Concern

Special Concern

Summer resident

New Mexico jumping mouse

Specia Concern

Threatened

Permanent resident on LAC and SFNF lands

Occult little brown bat

Specid Concern

Specia Concern

Observed on SFNF lands

Pale Townsend' s big-eared bat

Special Concern

Special Concern

Observed on LANL and BNM lands

Small-footed myotis

Specia Concern

Special Concern

Observed on LANL, BNM, and SFNF lands

Spotted bat Special Concern Threatened Permanent resident on BNM and SFNF lands;
Seasonal resident on LANL
Y uma myotis Special Concern | Special Concern | Summer resident

Birds

American peregrine falcon Special Concern Threatened Forages on LANL

Baird' s sparrow Special Concern Threatened Observed on SFNF lands

Bald eagle Threatened Threatened Winter visitor

Ferruginous hawk Special Concern Protected Observed as a breeding resident

Gray vireo Specia Concern Threatened Observed on LAC, BNM, and SFNF lands

Loggerhead shrike

Specia Concern

Specia Concern

Observed on LAC, BNM, and SFNF lands

Mexican spotted owl Threatened Specia Concern | Breeding resident on LANL, LAC, BNM, and
SFNF lands; Critical habitat designated on
SFNF lands
Northern goshawk Special Concern | Special Concern | Observed as a breeding resident
Southwestern willow flycatcher Endangered Endangered Potential presence on LANL and White Rock
Canyon; Potential nesting areaon LANL;
Present in Jemez Mountains;
Present in riparian zone near Espafiola
White-faced ibis Special Concern Unlisted Summer resident
Whooping crane Endangered Endangered Migratory visitor along the Rio Grande and
Cochiti Lake
Amphibians
Jemez Mountain salamander Specia Concern Threatened Permanent resident
Fish
Flathead chub Special Concern Unlisted Permanent resident of the Rio Grande between
Espariola and the Cochiti Reservoir
Plants
Checkered lily Unlisted Specia Concern | Observed on LAC, BNM, and SFNF lands
Helleborine orchid Unlisted Special Concern | Rare
Wood lily Unlisted Endangered Observed on LAC, BNM, and SFNF lands
Yellow lady’ s slipper orchid Unlisted Endangered Observed on BNM lands

LAC = Los Alamos County; BNM = Bandelier National Monument; SFNF = Sante Fe National Forest

Source: DOE 1999b.
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4.2.8 Cultural and Paleontological Resources
4281 Prehistoric Resources

Prehistoric resources at LANL refer to any material remains and items used or modified by people before
the establishment of a European presencein the upper Rio Grande Valley in the early seventeenth century.
Archaeol ogical surveys have been conducted of approximately 75 percent of the land within LANL (with
60 percent of the area surveyed receiving 100 percent coverage) to identify the cultural resources present.
Themajority of these surveysemphasi zed prehistoric Native American cultural resources, including puebl os,
rock shelters, rock art, water control features, trails, and game traps. A total of 1,295 prehistoric sites has
been recorded on LANL, of which 1,192 have been assessed for potential nomination to the National
Register of Historic Places. Of these, 770 siteswere determined to be eligible, 322 sites potentially eligible,
and 100 sites ineligible. The remaining 103 sites, which have not been assessed for nomination to the
National Register of Historic Places, are assumed to be potentially eligible until assessed. Two areasin the
vicinity of LANL have been established as National Register of Historic Places sitesor districts: Bandelier
National Monument (named as a monument in 1916) and Puye Cliffs Historical Ruins (DOE 1996f).

The Cerro Grande Fire affected 304 prehistoric sites;, however, impacts to these sites are not fully known.
Potential impacts could result from burned out tree root systems forming conduits for modern debris and
water to mix with subsurface archaeol ogical depositsand may provide an entry point for burrowing animals.
Also, snags or dead or dying treesmay fall and uproot artifacts (DOE 2000g). Areasat LANL burned by the
Cerro Grande Fire will be surveyed for impacts over the next severa field seasons.

TA-18 contains two prehistoric cultural resources. One site is comprised of approximately 40 prehistoric
cavates (i.e., man-made rooms excavated in the tuff cliff faces of canyon walls). This complex of cavates
was occupied discontinuously starting in the Coalition period and as late as the Post-Pueblo Revolt period.
The second site is a rock shelter of undetermined Pueblo period age. Both sites have been determined
eligiblefor the National Register of Historic Places by the New Mexico State Historic Preservation Office.

TA-55 contains one prehistoric lithic scatter that the New Mexico State Historic Preservation Office has
determined is not eligible for the National Register of Historic Places.

4.2.8.2 Historic Resources

Historic resources present within LANL boundaries and on the Pgjarito Plateau can be attributed to three
phases. Spanishcolonial, early U.S. territorial/statehood, and the nuclear energy period. Because of thevery
well-defined changesin thefunction of LANL, the nuclear energy period isfurther brokenintothree periods:
World War Il/early nuclear weapon devel opment, early cold war, and late cold war. The numbers of artifacts
or sites identified from each period are as follows: 0 from the Spanish colonia period, 87 from the early
U.S. territorial/statehood period, 515 from World War I1/early nuclear weapon devel opment and early cold
war periods, and 1,717 fromthelate cold war period; Thus, atotal of 2,319 historic artifactsor siteshasbeen
identified at LANL. Of these, 214 have been recorded through site surveys. Theremaining 2,105 resources
were identified by reviewing the construction dates presented in anumber of LANL documents and the site
cultural resources database.

The Cerro Grande Fire affected 58 historic sites; some resources were severely impacted. Many wooden
structures from the homestead era and from the Manhattan Project/cold war period and various Manhattan
Project artifacts were adversely affected. Thefire destroyed virtually all wooden buildings associated with
the homestead era and sites were largely reduced to rubble. The V-site, which was among the last vestiges
of the Manhattan Project at Los Alamos and the site where work was conducted on the Trinity device, was
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partially destroyed. Building TA-16-516, the Trinity Assembly Building, survived thefire. Theleveling of
astaging areain TA-49 during the fire destroyed one and damaged two other cultural resource sites. Also,
two historic structures at TA-2 were adversely impacted by postfire activities (DOE 2000g).

At TA-18 early U.S. territorial/statehood period sites include a mule train trail of undetermined National
Register of Historic Places eligibility that was used to haul hay from the Valles Calderato the Ashley Pond
cabin. The Ashley Pond cabin is listed on the New Mexico State Register of Historic Places. TA-18
contains 50 buildings and structures dating to WWI1I through the early cold war periods. A historic building
eligibility assessment of these buildingsis currently underway. Extensive erosion and storm-water control
effortsinitiated after the Cerro Grande Fire will have beneficial effects on the historic Ashley Pond cabin.
Thisstructure has been surrounded by concrete barriers and sandbagsto prevent damagefrom debriscarried
by storm-water runoff. Construction of aflood retention structure upstream will also provide the Ashley
Pond cabin additional protection from flooding (DOE 2000g).

Historic resources at TA-55 include the early U.S. territorial/statehood period homestead site that is not
eligiblefor the National Register of Historic Places. Also present isaNational Register of Historic Places-
eligible early U.S. territorial/statehood period structure.

4.2.8.3 Native American Resources

Consultations to identify traditional cultural properties were conducted with 19 Native American tribesin
connection with the preparation of the LANL SWEI'S. Two Hispanic communitieswereal so contacted. These
consultationsidentified 15 ceremonial and archaeological sites, 14 natural features, 10 ethnobotanical sites,
7 artisan material sites, and 8 subsistencefeatures. Inaddition to physical cultural entities, concern hasbeen
expressed that “ spiritual,” “ unseen,” “undocumentable,” or “beingness’ aspectscan be present at LANL that
are an important part of Native American culture and may be adversely impacted by LANL’s presence and
operation. Additional consultationsregardingtraditional cultural propertiesareongoingfor LANL and other
nearby DOE administered properties.

4.2.84 Paleontological Resources
No paleontological sites are reported to occur within LANL boundaries, and the near-surface stratigraphy

is not conducive to preserving plant and animal remains. These near-surface materials are volcanic ash and
pumice that were extremely hot when deposited.

4.29 Socioeconomics Rio Arriba

Statisticsfor population, housing, community services, and local Los Alamos
transportation are presented for the region of influence, athree-
county areain New Mexico (Figure 4-8) in which 89.7 percent
of all LANL employeesreside (see Table 4-8).

Santa Fe

4291 Regional Economic Characteristics New Mexico

Population in 1990: 1,515,069
Lo . . Population in 2000: 1,819,046
Between 1990 and 1999, the civilian labor force in the Tri-

County area increased 14.4 percent to the 1999 level of 92,189.
In 1999, the annual unemployment average in the region of ¢
influence was 3.7 percent, which was less than the annual
unemployment average of 5.6 percent for New Mexico

(DOL 2000). Figure4-8 Countiesin the LANL
Region of Influence
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In 1997, government agenciesand enterprisesrepresented thelargest sector of employment inthe Tri-County
area (35.6 percent). Thiswas followed by service activities (29.5 percent) and retail (20.7 percent). The
totals for these employment sectors in New Mexico were 25.1 percent, 27.5 percent, and 23.7 percent,
respectively (NMDL 1998).

Table4-8 Distribution of Employees by Place of Residencein the
LANL Region of Influencein 1996

County Number of Employees® Total Site Employment (percent)
Los Alamos 5,381 50.8
Rio Arriba 2,149 20.3
Santa Fe 1,967 18.6
Region of influence total 9,497 89.7

a2 Datanot available for nontechnical contractors or consultants.
Source: DOE 1999b.

4.29.2 Demographic Characteristics

The 2000 demographic profile of the region of influence population and income information isincluded in
Table 4-9. Persons self-designated as minority individuals comprise 57.9 percent of the total population.
This minority population is composed largely of Hispanic or Latino and American Indian residents. The
Puebl osof San Ildefonso, SantaClara, San Juan, Nambe, Pojoaque, Tesques, and part of the JicarillaApache
Indian Reservation are included in the region of influence.

Income information for the LANL region of influence is included in Table 4-10. There are significant
differencesin theincomelevelsamong the three counties, especially between Rio Arriba County, at the low
end, and Los Alamos County, at the upper end. The median householdincomein LosAlamosCounty isover
double that of the New Mexico state average while the median household income of Rio Arriba County is
below the state average. 1n 1997, only 2.7 percent of the population in Los Alamos was below the official
poverty level while in Rio Arriba County, 22.5 percent of the population was below the poverty level.

Table 4-9 Demographic Profile of the Population in the LANL Region of I nfluence

Region of
Los Alamos Rio Arriba Santa Fe Influence
Population
2000 population 18,343 41,190 129,292 188,825
1990 population 18,115 34,365 98,928 151,408
Percent change from 1990 to 2000 13 19.9 30.7 24.7
Race (2000) (percent of total population)
White 90.3 56.6 735 715
Black or African American 0.4 0.3 0.6 0.5
American Indian and Alaska Native 0.6 139 31 5.2
Asian 3.8 0.1 0.9 1.0
Native Hawaiian & Other Pacific Islander 0.0 0.1 0.1 0.1
Some other race 27 25.6 17.7 18.0
Two or more races 23 3.3 4.1 3.7
Percent minority 17.9 86.4 54.5 57.9
Ethnicity (2000)
Hispanic or Latino 2,155 30,025 63,405 95,585
Percent of total population 11.7 729 49.0 50.6

Source: DOC 2001.
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Table4-10 Income Information for the LANL Region of Influence

Los Alamos Rio Arriba Santa Fe New Mexico
Median household income 1997 ($) 74,253 25,036 37,882 30,836
Percent of persons below poverty line (1997) 27 225 119 19.3

Source: DOC 2000.
4.29.3 Housing and Community Services

Table 4-11 lists the total number of occupied housing units and vacancy rates in the region of influence.
In 1990, the Tri-County area contained 63,386 housing units, of which 56,514 were occupied. The median
value of owner-occupied units was $125,100 in Los Alamos County, which is higher than the other two
counties and over twice the median value of unitsin Rio Arriba County. The vacancy rate was lowest in
LosAlamos County (4.7 percent) and highest in Rio ArribaCounty (20.2 percent). During the Cerro Grande
Fire, approximately 230 housing units were destroyed or damaged in northern portions of Los Alamos
County (DOE 2000g). Asaresult, vacancy rates have decreased.

Community servicesinclude public education and healthcare (i.e., hospitals, hospital beds, and doctors). In
1998, student enrollment totaled 26,290 in the region of influence and the average student-to-teacher ratio
was 17:1 (Department of Education 2000). In 1998, three hospitals served the Tri-County area with a
hospital bed-to-population ratio of 1.9 hospital beds per 1,000 persons. The average region of influence's
physician-to-population ratio was 2.7 physicians per 1,000 persons (Gaquin and DeBrandt 2000).

Table4-11 Housing and Community Servicesin the LANL Region of I nfluence

| Los Alamos | Rio Arriba | Santa Fe | Region of Influence
Housing (1990) 2
Total units 7,565 14,357 41,464 63,386
Occupied housing units 7,213 11,461 37,840 56,514
Vacant units 352 2,896 3,624 6,872
Vacancy rate (percent) 4.7 20.2 8.7 10.8
Median value ($) 125,100 57,900 103,300 Not available
Public Education (1998) °
Total enrollment 3,674 6,917 15,699 26,290
Student-to-teacher ratio 14.8:1 18:1 17.2:1 17:1
Community Healthcare (1998) ¢
Hospitals 1 1 1 3
Hospital beds per 1,000 persons 29 21 17 19
Physicians per 1,000 persons 2.6 0.9 33 27
& DOE 1999b.

Department of Education 2000.
¢ Gaguin and DeBrandt 2000.

4294 Local Transportation

Motor vehicles are the primary means of transportation to LANL. Regional transportation route(s)
connecting LANL to Albuquerque and SantaFe are [-25 to U.S. 84/285 to NM 502; to Espafiolaare NM 30
to NM 502; and to Jemez Springs and western communitiesis NM 4. Hazardous and radioactive material
shipments leave or enter LANL from East Jemez Road to NM 4 to NM 502 (see Figure 4-1). Only two
major roads, NM 502 and NM 4, access Los Alamos County. Los Alamos County traffic volume on these
two segments of highway is primarily associated with LANL activities.
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A publicbusservicelocatedin Los Alamos operateswithin LosAlamos County. TheL osAlamosbussystem
consists of seven buses that operate five days a week. The nearest commercial bus terminal islocated in
Santa Fe. The nearest commercial rail connection is at Lamy, New Mexico, 83 kilometers (52 miles)
southeast of LANL. LANL does not currently userail for commercial shipments. The primary commercial
international airport in New Mexico is located in Albugquerque. The small Los Alamos County Airport is
owned by the Federal Government, and the operations and maintenance are performed by the County of
LosAlamos. Theairport islocated parallel to East Road at the southern edge of the L os Alamos community.
Until January 1996, the airport provided regular passenger and cargo service through specialized contract
carriers such as Ross Aviation, which were under contract with DOE to provide passenger and cargo air
service to Los Alamos County and LANL. DOE continues to negotiate with various companies to provide
for service to the Los Alamos Airport.

4.2.10 Environmental Justice

Under Executive Order 12898, DOE is responsible for identifying and addressing disproportionately high
and adverseimpacts on minority or low-income popul ations. Asdiscussed in Appendix E, minority persons
arethosewhoidentify themsel vesasHispanicor Latino, Asian, Black or African American, American Indian
or AlaskaNative, Native Hawaiian or Other Pacific Islander, or multiracial. Personswhoseincomeisbelow
the Federal poverty threshold are designated as low-income.

There are three candidate locations at LANL for location of missions currently performed at TA-18. These
are TA-18, TA-39, and TA-55. Figure 4-9 shows candidate locations at LANL and regions of potential
radiological impact. Asshown inthefigure, areas potentially at radiological risk from the current missions
performed at TA-18 include the City of Santa Fe and Indian Reservations in North Central New Mexico.
Eight counties are included or partially included in the potentially affected area (See Figure 4-10):
Bernalilo, LosAlamos, Mora, Rio Arriba, Sandoval, San Miguel, SantaFe, and Taos. Table4-12 provides
the racial and Hispanic composition for these counties using data obtained from the decennia census
conductedin 2000. Intheyear 2000, amajority of these county residents designated themsel ves as members
of aminority. Hispanics and American Indians/Alaska Natives comprised over 90 percent of the minority
population. Asapercentage of thetotal resident populationin 2000, New Mexico had the largest percentage
minority population (55 percent) among the contiguous states and the second largest percentage minority
population among all of the states (only Hawaii had alarger percentage minority population (77 percent)).

Figure 4-11 compares the growth in the minority populations in the potentially affected counties between
1990 and 2000. Asdiscussedin Section E.5.1 of Appendix E, dataconcerning race and Hispanic originfrom
the 2000 Census cannot be directly compared with that for the 1990 Census because the racial categories
used in the two enumerations were different. Bearing this change in mind, the minority population in
potentially affected countiesincreased from approximately 49 percent to 54 percent in the decade from 1990
to 2000. Hispanics and American Indians/Alaska Natives accounted for over 80 percent of theincreasein
minority population during the decade. For comparison, minorities composed approximately one-quarter of
the total population of the United States in 1990 and nearly one-third of the total population in 2000.

The percentage of low-income population at risk in potentially affected countiesin 1990 was approximately
13 percent. In 1990, nearly 13 percent of the total population of the continental United States reported
incomes less than the poverty threshold. Intermsof percentages, minority populations at risk arerelatively
large in comparison with the national percentage, while the percentage low-income population at risk is
commensurate with the corresponding national percentage. Complete census data with block group
resolution for minority and low-income populations obtained from the decennial census of 2000 are
scheduled for publication in 2002.
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Table4-12 Populationsin Potentially Affected Counties Surrounding LANL in 2000

Population Group Population Percentage of Total
Minority 488,850 54.3
Hispanic 400,673 445
Black/African American 16,204 18
American Indian/Alaska Native 44,430 4.9
Asian 13,195 15
Native Hawaiian/Pacific |slander 607 0.1
Two or more races 13,741 15
Some other race 1,498 0.2
White 410,348 45.6
Total 900,696 100.0

Source: DOC 2001.
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Figure4-11 Comparison of Populationsin Potentially Affected Counties Surrounding LANL
in 1990 and 2000

4.2.11 Existing Human Health Risk

Public and occupational health and safety issuesinclude the determination of potentially adverse effectson
human health that result from acute and chronic exposure to ionizing radiation and hazardous chemicals.

4.2.11.1 Radiation Exposure and Risk

Major sourcesand levels of background radiation exposureto individualsinthevicinity of LANL areshown
in Table4-13. Annua background radiation dosesto individual sare expected to remain constant over time.
The total dose to the population, in terms of person-rem, changes as the population size changes.
Background radiation doses are unrelated to LANL operations.
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Table 4-13 Sources of Radiation Exposureto Individualsin the LANL Vicinity Unrelated to
LANL Operations

Source | Effective Dose Equivalent (millirem per year)
Natural Background Radiation
Total external (cosmic and terrestrial) 2 120
Internal terrestrial and global cosmogenic® 40
Radon in homes (inhal ed) 200°¢
Other Background Radiation ®
Diagnostic x rays and nuclear medicine 53
Weapons test fallout lessthan 1
Air travel 1
Consumer and industrial products 10
Total 425
2 LANL 2000f.
b NCRP 1987.

¢ Anaverage for the United States.

Releases of radionuclides to the environment from LANL operations provide another source of radiation
exposuretoindividualsinthevicinity of LANL. Typesand quantities of radionuclidesreleased from LANL
operationsin 1999 arelisted in Environmental Surveillanceat Los AlamosDuring 1999 (LANL 2000f). The
releases are summarized in Sections 4.2.3.2 and 4.2.6.1 of thisEIS. The dosesto the public resulting from
these releases are presented in Table 4-14. These doses fall within the radiological limits given in
DOE Order 5400.5, Radiation Protection of the Public and the Environment, and are much |ower than those
from background radiation.

Table 4-14 Radiation Dosesto the Public from Normal LANL Operationsin 1999
(total effective dose equivalent)

Atmospheric Releases Liguid Releases Total
Members of the Public Standard # Actual Standard ® Actual Standard® | Actual

Maximally exposed offsite individual

(millirem) 10 0.40 4 0.25 100 0.65
Population within 80 kilometers (50 miles) None 0.30 None ~0 100 0.30

(person-rem) °
Average individual within 80 kilometers None 0.0011 None ~0 None 0.0011

(50 miles) (millirem) ©

The standards for individuals are given in DOE Order 5400.5. Asdiscussed in that order, the 10-millirem-per-year limit from

airborne emissions is required by the Clean Air Act (40 CFR 61) and the 4-millirem-per-year limit is required by the Safe

Drinking Water Act (40 CFR 141). For thisEIS, the 4-millirem-per-year value is conservatively assumed to be the limit for the

sum of doses from all liquid pathways. The total dose of 100 millirem per year is the limit from all pathways combined. The

100-person-rem value for the population is given in proposed 10 CFR 834, Radiation Protection of the Public and the

Environment: Proposed Rule, as published in 58 FR 16268. If the potentia total dose exceeds the 100-person-rem value, the

contractor operating the facility would be required to notify DOE.

b About 264,000 based on county popul ation estimates for 1999.

¢ Obtained by dividing the population dose by the number of people living within 80 kilometers (50 miles) of the site.

Note: About 80 percent of the doseto the maximally exposed onsite individual was attributableto TA-18 operations. Thefractiona
dose contribution to offsite receptors from TA-18 operationsis very small.

Source: LANL 2000f.

Using arisk estimator of one latent cancer death per 2,000 person-rem to the public (see Appendix B), the

fatal cancer risk to the maximally exposed offsite member of the public due to radiological releases from
LANL operationsisestimated to be 3.3 x 10”. The estimated probability of this maximally exposed person
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dying of cancer at some point in the future from radiation exposure associated with one year of LANL
operationsislessthan onein onemillion (it takes several to many yearsfrom the time of radiation exposure
for a cancer to manifest itself).

According to the same risk estimator, 1.5 x 10 excess fatal cancers are projected in the population living
within 80 kilometers (50 miles) of LANL from normal LANL operations. To place this number in
perspective, it may be compared with the number of fatal cancers expected in the same population from all
causes. The mortality rate associated with cancer for the entire U.S. population is 0.2 percent per year.
Based on this mortality rate, the number of fatal cancers expected during 1999 from all causes in the
population of 264,000 living within 80 kilometers (50 miles) of LANL was 528. This expected number of
fatal cancersis much higher than the 1.5 x 10 fatal cancers estimated from LANL operationsin 1999.

Members of the public passing by the TA-18 facility along Pajarito Road could receive an external radiation
dose from critical assembly operations at TA-18. Based on radiation doses that have been measured along
Pajarito Road, theroad is closed to the public for any operation that would result in morethan 4.75 millirem
inany hour along theroad. Asaresult, the maximum dose that a member of the public would receive from
asingle operation at TA-18 would be 4.75 millirem (LANL 2001a).

A conservative estimate of the average number of times each year that an individual could bein a position
to be exposed to this radiation level (based on 10 trips along Pajarito Road each day) is less than one
(LANL 2001a). Therefore, the expected dose from direct radiation to the maximally exposed individual
traveling on Pajarito Road is less than 4.75 millirem, and the risk of alatent fatal cancer from thisdoseis
lessthan 2.4 x 10° per year.

LANL workersreceive the same dose asthe general public from background radiation, but they also receive
an additional dose from working in facilities with nuclear materials. The average dose to the individual
worker and the cumulative dose to all workers at LANL from operations in 1998 are presented in
Table4-15. These dosesfall within the radiological regulatory limits of 10 CFR 835. According to arisk
estimator of one latent fatal cancer per 2,500 person-rem among workers (see Appendix B), the number of
projected fatal cancers among LANL workers from normal operationsin 1998 is0.065. Therisk estimator
for workersislower than the estimator for the public because of the absence from the workforce of themore
radiosensitive infant and child age groups.

Table4-15 Radiation Dosesto Workersfrom Normal LANL Operationsin 1998
(total effective dose equivalent)

Onsite Releases and Direct Radiation

Occupational Personnel Standard @ Actual
Average radiation worker (millirem) None® 85
Total workers ¢ (person-rem) None 162

& Theradiologica limit for an individual worker is 5,000 millirem per year (10 CFR 835). However, DOE’'sgoal isto maintain
radiological exposure aslow asisreasonably achievable. Therefore, DOE has recommended an administrative control level of
500 millirem per year (DOE 1999c); the site must make reasonabl e attemptsto maintainindividual worker dosesbelow thislevel.

P No standard is specified for an average radiation worker; however, the maximum dose that thisworker may receiveislimited to
that given in footnote 2

¢ There were 1,916 workers with measurable dosesin 1998.

Source: DOE 1998b.

External radiation doses have been measured in areas of TA-18 and TA-55 that may contain radiological
sources for comparison with offsite natural background radiation levels. Measurements taken in 1999
showed average doses within TA-18 and TA-55 of 189 millirem and 157 millirem, respectively, compared
to an average offsite dose of 126 millirem (LANL 2000f).
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In 1999, the average concentration in air of plutonium-239, gross alpha, and gross beta radiation on the
LANL site were measured to be 1.5 x 10™® curies per cubic meter, 9.4 x 10 curies per cubic meter, and
1.3 x 10" curies per cubic meter, respectively. The value of plutonium-239 does not include arelatively
high “hot spot” in TA-54. The concentration of plutonium-239 was about twice that measured at offsite
regional locations; the concentrations of gross alpha and beta radiation were about the same as measured
regionally (LANL 2000f). No specific measurements were reported for TA-18 or TA-55, but the
concentrations would be expected to be similar to the average site values.

4.2.11.2 Chemical Environment

The background chemical environment important to human health consists of the atmosphere, which may
contain hazardous chemicals that can be inhaled; drinking water, which may contain hazardous chemicals
that can be ingested; and other environmental media with which people may come in contact (e.g., soil
through direct contact or viathe food pathway).

Adverse health impacts to the public are minimized through administrative and design controls to decrease
hazardous chemical releases to the environment and to achieve compliance with permit requirements. The
effectiveness of these controls is verified through the use of monitoring information and inspection of
mitigation measures. Health impacts to the public may occur during normal operations at LANL via
inhalation of air containing hazardous chemicals rel eased to the atmosphere by LANL operations. Risksto
public health from ingestion of contaminated drinking water or direct exposure are al so potential pathways.

Baselineair emission concentrationsfor air pollutantsand their applicablestandardsare presentedin Section
4.2.3.1. These concentrations are estimates of the highest existing offsite concentrations and represent the
highest concentrations to which members of the public could be exposed. These concentrations are
compared with applicable guidelines and regulations.

Chemical exposure pathways to LANL workers during normal operations may include inhaling the
workplace atmosphere, drinking LANL potable water, and possible other contact with hazardous materials
associated with work assignments. Workers are protected from hazards specific to the workplace through
appropriate training, protective equi pment, monitoring, and management controls. LANL workersare also
protected by adherenceto the Occupational Safety and Health Administration (OSHA) and EPA occupational
standards that limit atmospheric and drinking water concentrations of potentially hazardous chemicals.
Appropriate monitoring, which reflects the frequency and amounts of chemicals used in the operation
processes, ensures that these standards are not exceeded. Additionally, DOE requirements ensure that
conditionsin the workplace are as free as possible from recognized hazards that cause or arelikely to cause
illnessor physical harm. Therefore, worker health conditionsat LANL are substantially better than required
by standards.

4.2.11.3 Health Effects Studies

Numerous epidemiological studies have been conducted in the LANL area. These studies have been
summarized in the Final Programmatic Environmental Impact Statement for Stockpile Stewardship and
Management (SSM PEIS) (DOE 1996€). One study conducted by the New Mexico Department of Health
reported elevations in brain cancer incidence during the mid to late 1980s, compared to state and national
reference populations, but random fluctuation could not be ruled out. Breast cancer incidence rates in
Los Alamos from 1970 to 1990 remained level, but higher than New Mexico rates. Reproductive and
demographic factors known to increase therisk of breast cancer have been prevalent in the county. Ovarian
cancer incidence in the county from 1986 to 1990 was approximately twofold greater than that observed in
aNew Mexico State reference population. Inthe mid to late-1980s, atwofold excessrisk of melanomawas
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observed in Los Alamos County compared with a New Mexico State reference population. A more recent
study observed a fourfold increase in thyroid cancer incidence during the late 1980s and early 1990s
compared with the state as a whole, but the rate began to decline in 1994 and 1995. No statistically
significant excess cancers were reported for male workers exposed to plutonium. However, statistically
significant excesses in kidney cancer and lymphomatic |eukemia were observed in male workers exposed
to external radiation. For more detailed descriptions of studiesreviewed and thefindings, refer to Appendix
Section D.1.2 of the LANL SWEIS and to Appendix Section E.4.6 of the SSM PEIS (DOE 1996¢).

4.2.11.4 Accident History

Although LANL experienced a number of criticality accidentsin the period of 1945 to the early 1980s, a
review of more recent LANL annual environmental and accident reports indicates that there have been no
accidents since that time that have resulted in significant adverse impacts to workers, the public, or the
environment (DOE 1996f). During the review period, from 1986 to 1990, site operationswere much higher
than in previous years and also higher than what is anticipated for the future (DOE 1996f).

Since 1945, there have been 13 criticality accidentsat LANL (LANL 2000h). Theaccidentsoccurred during
processing, critical experiment setups, and operations. Theseaccidentsresultedinvariouslevelsof radiation
exposure to involved workers and in no or small damage to the equipment. The early criticality accidents
(up to 1946) resulted in worker fatalities. After 1947, the laboratory constructed remote criticality
experiment facilities, |eading to minimum dosesto workersfrom criticality accidents. None of the accidents
resulted in any significant exposure to members of the public.

On May 4, 2000, the National Park Service at Bandelier National Monument set a prescribed fire that
subsequently burned out of control. ThisCerro Grande Firedamaged or destroyed 112 LANL structuresand
about 230 residential structuresin the Los Alamos town site. By the time it was contained, it had burned
3,061 hectares (7,650 acres) within the boundaries of LANL. LANL is conducting an extensive
environmental monitoring and sampling program to evaluate the effects of that fire at the laboratory and
especialy to evaluateif public and worker health and the environment were adversely impacted by thefire
on laboratory land. The program will identify changes from prefire baseline conditions that will aid in
evaluating potential futureimpacts, especially those from any contaminants that may have been transported
off site (LANL 2000f).

4.2.11.5 Emergency Preparedness

Each DOE site has established an emergency management program that would be activated in the event of
an accident. Thisprogram has been devel oped and maintai ned to ensure adequate response to most accident
conditions and to provide response efforts for accidents not specifically considered. The emergency
management program includes emergency planning, training, preparedness, and response. The emergency
management programwasactivated on May 5, 2000 to coordinate emergency management operationsduring
the Cerro Grande Fire.

DOE maintains equipment and procedures to respond to situations where human health or the environment
isthreatened. Theseinclude specialized training and equipment for thelocal firedepartment, local hospitals,
state public safety organizations, and other government entities that may participate in response actions, as
well as specialized assistance teams (DOE Order 151.1, Comprehensive Emergency Management System).
These programsal so provide for notification of local governments whaose constituencies may be threatened.
Broad rangesof exercisesarerunto ensurethe systemsareworking properly, fromfacility-specific exercises
to regional responses. In addition, DOE has specified actions to be taken at all DOE sites to implement
lessons learned from the emergency responses to an accidental explosion at Hanford in May 1997.
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4.2.12 Waste Management

Waste management includes minimization, characterization, treatment, storage, transportation, and disposal
of waste generated fromongoing DOE activities. Thewasteismanaged using appropriatetreatment, storage,
and disposal technologies, and in compliance with all applicable Federal and state statutes and DOE orders.

4.2.12.1 Wastelnventoriesand Activities

LANL manages the following types of waste: transuranic, mixed transuranic, low-level radioactive, mixed
low-level radioactive, hazardous, and nonhazardous. Because thereis no transuranic or mixed transuranic
waste associated with TA-18 operations, these waste types are not discussed in thisEIS. Waste generation
rates and theinventory of stored wastefrom activitiesat LANL are provided in Table4-16. Selected waste
management facilitiesat LANL are summarized in Table 4-17.

Table4-16 Selected Waste Generation Rates and I nventoriesat LANL

Waste Type Generation Rate (cubic meters per year) Inventory (cubic meters)
Low-level radioactive 2,840° Not available
Mixed low-level radioactive 982 7592
Hazardous (in kilograms) 860,600 2 Not applicable ®
Nonhazardous
Liquid 692,857 ¢ Not applicable ©
Solid 5,453 ¢ Not applicable ©
2 DOE 1999b.
P Thiswaste type also includes biomedical waste.
Z Generaly, hazardous and nonhazardous waste are not held in long-term storage.

DOE 1999g.

Note: Thegeneration ratesareattributed to facility operationsand do not includethewaste generated from environmental restoration

actions.

Table4-17 Selected Waste Management Facilitiesat LANL

Applicable Waste Type
Low-Level
Radioactive Mixed Low-Level Non-
Facility Name/Description Capacity Status Waste Radioactive Waste | Hazardous | hazardous
Treatment Facility (cubic meters per year)
Low-levgl radioactive waste 76 Online X
compaction
Sanitary wastewater 1,060,063 | Online X
treatment
Storage Facility (cubic meters)
Low-level radioactive waste 663 Online X
storage
Mixed low-level radioactive 583 Online X
waste storage
Hazardous waste storage 1,864 Online X
Disposal Facility
TA-54, Area G low-level
radioactive waste disposal 252,500% | Online X
(cubic meters)
Sanitary tilefields (cubic 567,750 Online N
meters per year)

a

of Decision.
Source: DOE 1999¢.
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Although not listed on the National Priorities List, LANL adheres to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) guidelinesfor environmental restoration proj ectsthat
involve certain hazardous substances not covered by the Resource Conservation and Recovery Act (RCRA).
LANL’s environmental restoration program originally consisted of approximately 2,100 potential release
sites (DOE 1999g). At the end of 1999, there remained 1,206 potential release sitesrequiring investigation
or remediation and 118 buildings awaiting decontamination and decommissioning. Potential release sites
at TA-18 have been investigated and characterized. Most of the potential release sites have been
recommended for no further action, following site characterization. Several potential release sitesat TA-18
have undergone either interim or final remediation to remove contaminants and decrease the potential for
futurereleasesand migration off site. Based onareview by LANL’sEnvironmental Restoration Project, the
boundary of Potential Release Site 48-001 overlapsasmall areain the corner of the proposed rel ocation site
at TA-55. Thisareaof overlap involves possible surface soil contamination from TA-48 stack emissions.
Further investigation and any necessary remediation of this site will be completed under LANL’s
environmental restoration program (LANL 2001b) andinaccordancewith LANL’ sHazardousWaste Facility
Permit. More information on regulatory requirements for waste disposal is provided in Chapter 6.

4.2.12.2 Low-Level Radioactive Waste

Solid low-level radioactive waste generated by LANL’ s operating divisionsis characterized and packaged
for disposal at the onsite low-level radioactive waste disposal facility at TA-54, Area G. Low-level
radli oactive waste minimization strategies are intended to reduce the environmental impact associated with
low-level radioactive waste operations and waste disposal by reducing the amount of low-level radioactive
waste generated and/or minimizing the volume of low-level radioactive waste that will regquire storage or
disposal onsite (LANL 2000a).

A 1998 analysis of the low-level radioactive waste landfill at TA-54, Area G, indicated that at previously
planned rates of disposal, the disposal capacity would be exhausted in afew years. Reduction in low-level
radi oactive waste generation has extended this time to approximately five years, however, potentially large
volumes of waste from planned construction upgrades could rapidly fill the remaining capacity
(LANL 20008).

As part of the implementation of the Record of Decision in the LANL SWEIS, DOE will continue onsite
disposal of LANL-generated low-level radioactive waste using the existing footprint at the AreaG low-level
waste disposal areaand will expand disposal capacity into Zones4 and 6 at AreaG. Thisexpansionwould
cover upto 29 hectares (72 acres). Additional sitesfor low-level radioactivewastedisposal at AreaG would
provide onsite disposal for an additional 50 to 100 years (64 FR 50797, LANL 2000a).

Liquid low-level radioactive waste is transferred through a system of pipes and by tanker trucks to the
RadioactiveLiquid Waste Treatment Facility at TA-50, Building 1. Theradioactive componentsareremoved
and disposed of as solid low-level radioactive waste at TA-54, Area G. Theremaining liquid is discharged
to apermitted outfall (LANL 2000a).

4.2.12.3 Mixed Low-Level Radioactive Waste

Thereare seven major mixed low-level radioactive waste streamsat LANL : circuit boards, gloveboxes, lead
parts, research and development chemicals, personal protective equipment, fluorescent tubes, and waste
generated from spills and spill cleanup. Typically, mixed low-level radioactive waste is transferred to a
satellite storage area once generated. Whenever possible, mixed |ow-level materialsare surveyed to confirm
the radiological contamination levels, and if decontamination will eliminate either the radiological or the
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hazardous component, materials are decontaminated and removed from the mixed low-level radioactive
waste category (LANL 2000a).

Proper waste management and Department of Transportation documentation are provided for solid waste
operationsat TA-54, AreaG or Areal, to process remaining mixed low-level radioactive wastefor storage,
bulking, and transportation. From TA-54, mixed |ow-level radioactivewasteis sent to commercial and DOE
treatment and disposal facilities. The waste is treated/disposed of by various processes (e.g., segregation of
hazardous components, macroencapsulation, or incineration) (LANL 2000a).

In October 1995, the State of New Mexico issued a Federal Facility Compliance Order to both DOE and
LANL requiring compliancewith thesitetreatment plan. That plan documentsthe devel opment of treatment
capacities and technologies or use of offsite facilities for treating mixed waste generated at LANL that is
stored beyond the one-year time frame (LANL 2000f).

4.2.12.4 Hazardous Waste

Most LANL activities generate some amount of hazardous waste. Hazardous waste commonly generated at
LANL includesmany typesof |aboratory research chemical's, sol vents, acids, bases, carcinogens, compressed
gases, metals, and other solid waste contaminated with hazardous waste. This may include equipment,
containers, structures, and other items intended for disposal and contaminated with hazardous waste
(e.g., compressed gas cylinders). After the hazardous waste is collected, it is sorted and segregated. Some
materials are reused within LANL, and others are decontaminated for reuse. Those materials that cannot be
decontaminated or recycled are packaged and shipped to offsite RCRA-permitted treatment and disposal
facilities (LANL 2000a).

4.2.12.5 NonhazardousWaste

Both LANL and Los Alamos County use the same landfill located within LANL boundaries. The landfill
isoperated under aspecial permit by Los Alamos County. The Los Alamos County Landfill received about
20 million kilograms (22,013 tons) of solid waste from all sources during the period of July 1995 through
June 1996, with LANL contributing about 22 percent of the solid waste. Since the Cerro Grande Fire, the
generation of wastes from community and LANL cleanup activities have increased severa fold. The
LosAlamos County landfill isscheduled for closure on June 30, 2004. A replacement facility, which would
belocated offsite, would then be used by LANL for nonhazardouswaste disposal. Itiscurrently anticipated
that the replacement facility would belocated within 160 kilometers (100 miles) of LANL. Both LANL and
L os Alamos County would need to transport their wastes to the new facility.

Sanitary liquid waste isdelivered by dedicated pipelinesto the Sanitary Wastewater Systems Consolidation
Plant at TA-46. The plant hasadesign capacity of 2.27 million liters (600,000 gallons) per day, and in 2000
processed a maximum of about 950,000 liters (250,000 gallons) per day. Some septic tank pumpings are
delivered periodically to the plant for treatment via tanker truck. Sanitary waste is treated by an aerobic
digestion process. After treatment, the liquid from this processis recycled to the TA-3 power plant for use
in cooling towers or isdischarged to Sandia Canyon adj acent to the power plant under an NPDES permit and
groundwater discharge plan. Under normal operating conditions, the solids from this process are dried in
beds at the Sanitary Wastewater Systems Consolidation Plant and are applied asfertilizer as authorized by
the existing NPDES permit.
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4.2.12.6 Waste Minimization

LANL’s Environmental Stewardship Office manages LANL’s pollution prevention program. This is
accomplished by eliminating waste through source reduction or material substitution; by recycling potential
waste materialsthat cannot be minimized or eliminated; and by treating all waste that is generated to reduce
its volume, toxicity, or mobility prior to storage or disposal. The achievements and progress have been
updated at least annually. Implementing pollution prevention projects reduced the total amount of waste
generated at LANL in 1999 by approximately 2,459 cubic meters (3,216 cubicyards). Examplesof pollution
prevention projects completedin 1999 at LANL include reduction of low-level radioactive waste and mixed
low-level radioactive waste by 116 cubic meters (152 cubic yards) by decontaminating waste metal and
reduction of transuranic waste by 3 cubic meters (4 cubic yards) by using improved nondestructive assay
instrumentati on, which enabled the measurement and characterization of waste as either transuranic or low-
level radioactive waste (DOE 2000h).

4.2.12.7 Waste Management PEIS Records of Decision

The Final Waste Management Programmatic Environmental |mpact Satement for Managing, Treatment,
Sorage, and Disposal of Radioactive and Hazar dous Waste (Waste Management PEIS) Recordsof Decision
affecting LANL areshownin Table4—18. Decisionson the various waste types were announced in aseries
of Records of Decision that have been published on the Waste Management PEIS (DOE 1997a). The
hazardous waste Record of Decision was published on August 5, 1998 (63 FR 41810), and the low-level
radioactive and mixed |ow-level radioactive waste Record of Decision was published on February 18, 2000
(65 FR 10061). The hazardous waste Record of Decision states that most DOE sites will continue to use
offsitefacilitiesfor the treatment and disposal of major portionsof the nonwastewater hazardouswaste, with
the Oak Ridge Reservation and the Savannah River Site continuing to treat some of their own nonwastewater
hazardouswaste on sitein existing facilities, wherethisis economically feasible. Thelow-level radioactive
waste and mixed | ow-level radioactivewaste Record of Decision statesthat, for the management of low-level
radioactive waste, minimal treatment will be performed at all sites, and disposal will continue, to the extent
practicable, onsiteat INEEL, LANL, the Oak Ridge Reservation, and the Savannah River Site. Inaddition,
Hanford and NTS will be available to al DOE sites for low-level radioactive waste disposal. Mixed low-
level radioactive waste will be treated at Hanford, INEEL, the Oak Ridge Reservation, and the Savannah
River Siteand disposed of at Hanford and NTS. Moredetailed information concerning DOE’ sdecisionsfor
the future configuration of waste management facilities at LANL is presented in the hazardous waste and
the low-level radioactive and mixed low-level radioactive waste Records of Decision.

Table 4-18 Waste Management PEIS Recor ds of Decision Affecting LANL

Waste Type Preferred Action

Low-level radioactive DOE has decided to treat LANL’s low-level radioactive waste on site and continue onsite
disposal. 2

Mixed low-level DOE has decided to regionalize treatment of mixed low-level radioactive waste at the Hanford

radioactive Site, INEEL, the Oak Ridge Reservation, and the Savannah River Site. DOE has decided to
ship LANL’s mixed low-level rad