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Abstract: NNSA, an agency within DOE, proposes to replace the Chemistry and Metallurgy
Research (CMR) Building at Los Alamos National Laboratory (LANL). The CMRR EIS
examines the potential environmental impacts associated with the Proposed Action of
consolidating and relocating the mission-critical CMR capabilities from a degraded building to a
new modern building(s).

The existing CMR Building, constructed in the early 1950s, houses most of LANL’ s analytical
chemistry and materials characterization AC and MC capabilities. Other capabilities at the CMR
Building include actinide processing, waste characterization, and nondestructive analysis that
support avariety of NNSA and DOE nuclear materials management programs. In 1992, DOE
initiated planning and implementation of CMR Building upgrades to address specific safety,
reliability, consolidation, and security and safeguardsissues. Later, in 1997 and 1998, a series of
operational, safety, and seismic issues surfaced regarding the long-term viability of the CMR
Building. Because of these issues, DOE determined that the extensive upgrades originally
planned would be much more expensive and time consuming and of only marginal effectiveness.
Asaresult, DOE decided to perform only the upgrades necessary to ensure the safe and reliable
operation of the CMR Building through 2010 and to seek an alternative path for long-term
reliability.

The CMRR EIS evaluates the potential direct, indirect, and cumulative environmental impacts
associated with the Proposed Action. The Proposed Action isto replace the CMR Building. The
Preferred Alternative is to construct anew CMRR Facility at Technical Area (TA) 55, consisting
of two or three buildings. One of the new buildings would provide space for administrative
offices and support functions. The other building(s) would provide secure laboratory spaces for
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research and analytical support activities. The buildings would be expected to operate for a
minimum of 50 years. Tunnels could be constructed to connect the buildings. Alternative 2
would be to construct the new CMRR Facility within an undeveloped “greenfield” area near
TA-55 at TA-6. Alternatives 3 and 4 would be to continue using the existing CMR Building for
administrative offices and support functions with the implementation of minimal necessary
structural and system upgrades and repairs, together with the construction of new nuclear
laboratory building(s) at either TA-55 or TA-6. The EIS also presents an analysis of impacts
associated with the dispositioning of all or portions of the existing CMR Building.

Public Comments. In preparing thisfinal EIS, NNSA considered comments received from the
public during the scoping period (July 23, 2002, to August 31, 2002) and during the comment
period on the draft CMRR EIS (May 16, 2003, to June 30, 2003). Comments received on the
draft EIS after the close of the comment period were considered for the preparation of the final
ElIS.
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CONVERSIONS

METRIC TO ENGLISH

ENGLISH TO METRIC

Multiply by To get Multiply by To get
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
Hectares 2471 Acres Acres 0.40469 Hectares
Concentration
Kilogramg/square meter 0.16667 Tons/acre Tons/acre 0.5999 Kilograms/sgquare meter
Milligrams/liter 12 Parts/million Parts/million 12 Milligramg/liter
Microgramg/liter 12 Parts/billion Parts/billion 12 Microgramg/liter
Micrograms/cubic meter 12 Parts/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/M ass
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
2 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%
gigar G 1,000,000,000 = 10°
mega M 1,000,000 = 10°
kilo- k 1,000 = 10°
deca- D 10 = 10*
deci- d 01 =10t
centi- c 0.01 = 102
milli- m 0.001 = 10°
micro- U 0.000001 = 10°
nano- n 0.000000001 = 10°
pico- p 0.000 000 000 001 = 10*?




SUMMARY

This summarizes the U.S. Department of Energy (DOE), National Nuclear Security
Administration’s (NNSA'’s) Final Environmental Impact Statement for the Chemistry and
Metallurgy Research Building Replacement Project at Los Alamos National Laboratory
(CMRREIS). It describes the background, purpose of, and need for the Proposed Action;
results of the scoping process; results of public hearings on the CMRR Draft EIS, aternatives
considered; and results of the analysis of environmental consequences. It also provides a
comparison of potential environmental impacts among the alternatives.

S.1 INTRODUCTION AND BACKGROUND

NNSA, 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. The NNSA mission isto: “(1) enhance

U.S. national security through the military application of nuclear energy; (2) maintain and
enhance the safety, reliability, and performance of the U.S. nuclear weapons stockpile, including
the ability to design, produce, and test, in order to meet national security requirements,

(3) provide the U.S. Navy with safe, militarily effective nuclear propulsion plants and ensure the
safe and reliable operation of those plants; (4) promote international nuclear safety and
nonproliferation; (5) reduce globa danger from weapons of mass destruction; and (6) support
U.S. leadership in science and technology” [50 USC Chapter 41, § 2401(b)]. NNSA isalso
responsible for administration of the Los Alamos National Laboratory (LANL) in Los Alamos,
New Mexico. The University of California (UC) isthe current LANL Management and
Operating Contractor and has served in this capacity since the laboratory’ s inception.

In the mid-1990s, in response to direction from the President and Congress, DOE developed the
Stockpile Stewardship and Management Program to provide a single highly integrated technical
program for maintaining the continued safety and reliability of the nuclear weapons stockpile.
Stockpile stewardship comprises the activities associated with research, design, development,
and testing of nuclear weapons and the assessment and certification of their safety and reliability.
Stockpile management comprises operations associated with production, maintenance,
refurbishment, surveillance, and dismantlement of the nuclear weapons stockpile. Work
conducted at LANL provides science, research and development, and production support to these
NNSA missions.

Under the direction of DOE, UC at LANL has developed facilities, capabilities, and expertise at
LANL in the following:

» Theoretical research, including analysis, mathematical modeling, and high-performance

computing; experimental science and engineering ranging from bench-scale to multi-site,
multi-technology facilities (including accelerators and radiographic facilities); and
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CMRR EIS Terminology

Missions: In this EIS, “missions”
refers to the major responsibilities
assigned to DOE and NNSA. DOE
and NNSA accomplish their missions
by assigning groups or types of
activities to their national
laboratories, production facilities,
and other sites.

Programs: DOE and NNSA have
program offices, each having
primary responsibilities within the set
of Administration and Department
missions. Funding and direction for
activities at DOE and NNSA facilities
are provided through these program
offices, and similar or coordinated
sets of activities conducted to meet
the mission responsibilities are often
referred to as “programs.” Programs
generally are long-term efforts with
broad goals or requirements.

Capabilities: “Capabilities” refers
to the combination of facilities,
equipment, infrastructure, and
expertise necessary to undertake
types or groups of activities and to
implement mission assignments.
Capabilities at LANL have been
established over time, principally
through mission-support work
assignments and activities directed
by program offices.

Projects: The term “projects” is used
to describe activities with a clear
beginning and end that are
undertaken to meet a specific goal or
need. Projects are usually relatively
short-term efforts, and they can cross
multiple programs and missions.
Projects can range from very small
efforts to major undertakings.

Campaign: “Campaigns” are
composed of activities focused on
science and engineering that address
critical capabilities, tools,
computations, and experiments
needed to achieve certification,
manufacturing, and refurbishment.

Advanced nuclear materials research, development, and
applications, including weapons components testing,
fabrication, stockpile assurance, replacement,
surveillance, and maintenance (including theoretical and
experimental activities).

These capabilities developed under DOE (or its predecessor
agencies) now allow UC at LANL to conduct research and
development assignments for the new NNSA that include
continued production of War-Reserve (WR) products,
assessment and certification of the nuclear weapons
stockpile, surveillance of the WR components and weapons
systems, safe and secure storage of strategic materials, and
management of excess plutonium inventories. These

LANL assignments are al conducted in support of the
NNSA Stockpile Stewardship Program and are funded as
either Directed Stockpile Work (DSW), campaigns, or
Readinessin Technical Base and Facilities (RTBF)
activities. In addition, LANL also supports actinide*
science missions ranging from the plutonium-238 heat
source program undertaken for the National Aeronautics
and Space Administration (NASA) to arms control and
technology devel opment.

LANL’smain rolein NNSA mission objectivesincludes a
wide range of scientific and technological capabilities that
support nuclear materials handling, processing, and
fabrication; stockpile management; materials and
manufacturing technologies; nonproliferation programs;
and waste management activities. Additional information
regarding DOE and NNSA work assignmentsat LANL is
presented in the 1999 LANL Ste-Wide Environmental
Impact Statement for Continued Operation of the

Los Alamos National Laboratory (LANL SWVEIS)
(DOE/EIS-0238). This document and other related
documents can be found in the DOE Reading Roomsin
Albuqguerque, New Mexico (at the Government Information
Department, Zimmerman Library, University of

New Mexico), and in Los Alamos (at the Community
Relations Office located at 1619 Central Avenue).

The capabilities needed to execute NNSA mission activities require facilitiesat LANL that can
be used to handle actinide and other radioactive materias in a safe and secure manner. Of
primary importance are the facilities |located within the Chemistry and Metallurgy Research

Actinides are any of a series of elements with atomic numbers ranging from actinium-89 through
lawrencium-103.
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(CMR) Building and the Plutonium Facility
(located at Technical Areas[TAS| 3 and 55,
respectively), which are used for processing,
characterizing, and storing specia nuclear
material (SNM).?2 Most of the LANL mission
support functions require analytical
chemistry, materials characterization, and
actinide research and development support
capabilities and capacities that currently exist
at facilities within the CMR Building and are
not available elsewhere. Other unique
capabilities are located at the Plutonium
Facility. Work is sometimes moved between
the CMR Building and the Plutonium Facility
to make use of the full suite of capabilities
they provide.

CMR Buildin
The CMR Building is over 50 years old and HIding

many of its utility systems and structural

components are deteriorating. Studies conducted in the late 1990s identified a seismic fault trace
located beneath one of the wings of the CMR Building that increases the level of structural
integrity required to meet current structural seismic code requirements for a Hazard Category 23
nuclear facility. Correcting the CMR Building’ s defects by performing repairs and upgrades
would be difficult and costly. NNSA cannot continue to operate the assigned LANL mission-
critical CMR support capabilitiesin the existing CMR Building at an acceptable level of risk to
public and worker health and safety without operational restrictions. These operational
restrictions preclude the full implementation of the level of operation DOE decided upon through
its Record of Decision for the LANL SAVEIS Mission-critical CMR capabilities at LANL support
NNSA' s stockpile stewardship and management strategic objectives; these capabilities are
necessary to support the current and future directed stockpile work and campaign activities
conducted at LANL. The CMR Building is near the end of its useful life, and action is required
now by NNSA to assess aternatives for continuing these activities for the next 50 years.

S.1.1 Purposeof and Need for Agency Action

Analytical chemistry and materials characterization (AC and MC) are fundamental capabilities
required for the research and development support of DOE and NNSA mission assignments at
LANL. CMR capabilities have existed at LANL for the entire history of the site and are critical
for future work conducted there.

2S)ecial nuclear material: plutonium, uranium enriched in the isotope 233 or in the isotope 235, and any
other material that the U.S. Nuclear Regulatory Commission determines to be special nuclear material.

A Hazard Category 2 nuclear facility is one in which the hazard analysis identifies the potential for significant
onsite consequences. Seetext box on Nuclear Facilities Hazards Classification for additional information.
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CMR Building operations and capabilities are currently
PR being restricted in scope due to safety constraints; the
dodifmlmn s Lt ) building is not being operated to the full extent needed to

Nuclear Facilities Hazards

Hazard Category 1: Hazard analysis meet the DOE, NNSA operational requirements

shows the potential for significant offsite established in 1999 for the next 10 years. In addition,
consequences. continued support of LANL'’s existing and evolving
Hazard Category 2: Hazard andlysis missions is anticipated to require modification of some
shows the potential for significant onsite capabilities, such as the ability to physically handle larger
consequences. containment vessels (as compared to existing capabilities)
Hazard Category 3: Hazard analysis in support of dynamic experimentation and subsequent
shows the potential for only significant cleanout. The facilitation and consolidation of like

localized consequences.

activitiesat LANL would enhance operational efficiency
in terms of security, support, and risk reduction in
SNM Safeguards and Security handling and transportation of nuclear materials.

(DOE Order 474.1-1A)

NNSA needs to act now to provide the physical means for

DOE uses a cost-effective, graded accommodating continuation of the CMR Building's
apgrooch to pgvide‘S'NMfscS:fﬁfAuards g functional, mission-critical CMR capabilities beyond

and security. Quantities o store ; :

at each DOE site are categorized info 2010 in a safe, secure, _and environmentally sound

Security Categories |, II, lll, and IV, with manner. At the same time, NNSA should also take

the greatest quantities included under advantage of the opportunity to consolidate like activities

Security Category | and lesser quantities . . . .
included in descending order under for the purpose of operational efficiency, and it may be

Security Categories Il through IV. Types prudent to provide extra space for future modifications or

and compositions of SNM are further additions to existi ng capabl lities.
categorized alphabetically by their

“attractiveness” to saboteurs, with the ]
most attractive materials for conversion S.1.2 Proposed Action and Scope of the CMRR EIS
into nuclear explosive devices being

identified by the letter “A,” and lesser
attractive materials being designated NNSA proposesto relocate LANL AC and MC, and

progressively by the letters “B” through associated research and devel opment Capabl lities that
°E currently exist primarily at the CMR Building, to a newly
constructed facility, and to continue to perform those
operations and activities at the new facility for the
reasonably foreseeable future (for the purposes of this environmental impact statement [EIS], the
operations are assessed for a 50-year operating period). The CMRR EIS evaluates construction of
anew CMRR Facility at TA-55, a“Greenfield” Site Alternative at TA-6, two “Hybrid”
Alternatives, and the No Action Alternative.

Alternative 1, the Preferred Alternative, isto construct two new buildings within TA-55 to house
AC and MC capabilities and their attendant support capabilities that currently reside primarily in
the existing CMR Building, at the operational level identified by the Expanded Operations
Alternative for LANL operationsin the 1999 LANL SAVEIS. Alternative 1 would also involve
construction of a parking area(s), tunnels, vault area(s), and other infrastructure support needs.
AC and MC activities would be conducted in either two separate laboratories (either both above
ground or one above and one below ground) or in one new laboratory (either above or below
ground). The configuration of the laboratories has not been determined at this stage of the

S4



Summary

project but would be driven by safety, security, cost, and operational efficiency parameters to be
evaluated during the conceptual design.

An dternative site for the new CMRR Facility will also be analyzed in the CMRR EIS— namely,
constructing the new CMRR Facility (as described in Alternative 1) within TA-6; this alternative
isreferred to asthe “Greenfield” Site Alternative (Alternative 2). The TA-6 Siteisarelatively
undeveloped, forested area with some prior disturbance in limited areas. The above ground or
below ground construction options are the same as those described for Alternative 1.

Two “Hybrid” aternatives are analyzed in the CMRR EIS in which the existing CMR Building
would continue to house administrative offices and support functions for AC and MC capabilities
(including research and development) and no new administrative support building would be
constructed. Structural and systems upgrades and repairs to portions of the existing CMR
Building would need to be performed and some portions of the building might be
decommissioned, decontaminated, or demolished. New laboratory facilities (as described for
Alternative 1) would be constructed in either TA-55 (Hybrid Alternative 3) or TA-6 (Hybrid
Alternative 4) with the same above ground and below ground construction options.

The No Action Alternative would involve the continued use of the existing CMR Building with
some minimal necessary structural and systems upgrades and repairs. Under this alternative, AC
and MC capabilities (including research and development), as well as administrative offices and
support activities, would remain in the existing CMR Building. No new building construction
would be undertaken.

The CMRR EIS provides an evaluation of potentia direct, indirect, and cumulative
environmental impacts that could result from relocating existing AC and MC capabilities
currently residing in the CMR Building to TA-55 (the Proposed Action). The CMRR EISalso
analyzes potential direct and indirect impacts that could result from implementing the various
other action alternatives and the No Action Alternative. In addition, the CMRR EIS addresses
monitoring and mitigation, unavoidable impacts and irreversible and irretrievable commitment of
resources, and impacts of long-term productivity.

The alternatives analyzed in the CMRR ElISwere devel oped by ateam of NNSA and LANL staff
who evaluated various criteriaand site locations at LANL. The selection criteriafor siting
considered security issues, infrastructure availability, environmental issues, safety and health
infrastructure, and compatibility between sites and CMR capabilities. The alternatives analyzed
in this CMRR ElS are described in greater detail in Section S.2.1.

S.1.3 Decisionsto be Supported by the CMRR EIS
The analyses of environmental impacts that could occur if NNSA implemented the Proposed

Action described in this CMRR EISwill provide NNSA’ s decision maker (in this case the
Administrator of NNSA) with important environmental information for use in the overall
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decision-making process. The decisions to be made by the NNSA decision maker regarding the
CMRR Project are:

*  Whether to construct anew CMRR Facility to house AC and MC capabilitiesat LANL

*  Whether to construct a new building to house administrative offices and support functionsin
conjunction with the new laboratory facilities

»  Whether to locate the new CMRR Facility building(s) at TA-55 next to the existing structures
that house LANL plutonium capabilities, or to locate the CMRR Facility building(s) within
TA-6 a LANL, whichisa“greenfield” site

*  Whether to construct the new CMRR Facility with one large laboratory that would house both
the Hazard Category 2 and 3 capabilities, or with two separate |aboratory buildings, one to
house Hazard Category 2 capabilities and one to house Hazard Category 3 capabilities

» Whether to construct the new Hazard Category 2 |aboratory as an above ground structure or a
below ground structure

* What to do with the existing CMR Building if new CMRR Facility laboratories are
constructed

Other considerations, in addition to the environmental impact information provided by this
CMRR EIS that are not evaluated in this EIS, will also influence NNSA’sfinal CMRR Project
decisions. These considerations include cost estimate information, schedule considerations,
safeguards and security concerns, and programmatic considerations. As stated in the Council on
Environmental Quality’s regulations for implementing the National Environmental Policy Act
(NEPA) [40 Code of Federal Regulations (CFR) 1500 through 1508]: “1500.1 Purpose.

...(c) Ultimately, of course, it is not better documents but better decisions that count. NEPA's
purpose is not to generate paperwork — even excellent paperwork — but to foster excellent action.
The NEPA processisintended to help public officials make decisions that are based on
understanding of environmental consequences, and take actions that protect, restore, and enhance
the environment. These regulations provide the direction to achieve this purpose.”

There are decisions related to the CMR capabilities and activities at LANL that the NNSA
Administrator will not make based on the Final CMRR EISanalysis. These include the
following:

NNSA will not make a decision to remove mission support assgnments of CMR capabilities
from LANL or to alter the operational level of those capabilities. CMR capabilities were a
fundamental component of Project Y during the Manhattan Project era, and the decision to
facilitate these capabilities at the Los Alamos site was made originally by the U.S. Army Corps
of Engineers, Manhattan District. DOE’s predecessor agency, the Atomic Energy Commission,
made the decision to continue supporting and to expand CMR capabilities at LANL after World
War I1, and the CMR Building was constructed to house these needed capabilities. DOE
considered the issue of maintaining CMR capabilities (along with other capabilities) at LANL in
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1996 as part of itsreview of the Stockpile Stewardship and Management Program and made
programmatic decisions at that time that required the retention of CMR capabilitiesat LANL.
Based on analyses presented in the LANL SAVEIS, DOE concluded in 1999 that it |acked some of
the information required to make an informed decision regarding replacement of the CMR
Building. With the support of the LANL SAVEISimpact analyses, however, DOE made a decision
on the level of operations at LANL that included the level of operational capabilities housed by
the CMR Building. Having made these critical decisions within the past 7 years, NNSA will not
revisit decisions at this time related to the maintenance of CMR capabilities at LANL to support
critical NNSA missions.

NNSA will not make a decision on other elementsor activitiesthat have been recently
undertaken associated with the LANL “Integrated Nuclear Planning” (INP) initiative.
During the period from 2000 to 2001, NNSA initiated planning activities associated with the
CMRR Project to address long-term AC and MC mission support beyond the year 2010,
consistent with the strategy for managing the operation of the CMR Building. During this same
timeframe, UC at LANL was implementing or initiating other activities, including identification
of potential upgrades to the existing Plutonium Facility, campaigns for pit* manufacturing and
certification, planned safeguards and security system upgrades, and the proposed relocation of
TA-18 capabilities. Such actions were undertaken to address safeguards and security upgrades,
operational inefficiencies, and long-term facilities infrastructure requirements related to or
affecting LANL nuclear facilities. Recognizing the need for the CMRR Project to be integrated
with other contemplated actions, near and long term, affecting nuclear mission capabilities at
LANL, NNSA and UC at LANL developed the INP process. INP isintended to provide an
integrated, coordinated plan for the consolidation of LANL nuclear facility construction,
refurbishment and upgrade, and retirement activities. Assuch, INP isaplanning process, not an
overarching construction project, and is atool used by NNSA and UC at LANL to ensure
effective, efficient integration of multiple distinct stand-alone projects and activities related to or
affecting LANL nuclear facilities capabilities. Asindividual elements or activities associated
with INP become mature for decision and implementation, each element and activity moves
ahead in the planning, budgeting, and NEPA compliance process on its own merits.

NNSA’s overall concept for TA-55 would have it contain all or at least most of the Security
Category | nuclear operations needed for LANL operations. To that end, however, are the
following considerations: the various potential LANL Security Category | nuclear facilities are
independent of one another in terms of their programmatic utility to DOE and NNSA; these
Security Category | nuclear facilities are also independent of one another in terms of their
individual operations and the capabilities they house; the existing structures are of differing ages
and therefore replacement of the aging structures would become necessary at different times; the
construction of major facilities within arelatively tight area would require they be staggered so
that the area could physically accommodate the necessary construction laydown sites and needed
storage areas; and the additional security elements required for the construction and startup of
operations in Hazard Category 2 nuclear facilities would predicate the need for their separate
construction in terms of scheduling.

“The central core of a primary assembly in a nuclear weapon typically composed of plutonium-239 and/or
highly enriched uranium and other materials.
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NNSA recently completed an EIS for relocating LANL's TA-18 capabilities and materials and
made a decision to move Security Category | and |1 capabilities and materials to another DOE
site away from LANL (the Final Environmental |mpact Statement for the Proposed Rel ocation of
Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory
DOE/EIS-0319). The Record of Decision was published in the Federal Register on

December 31, 2002 (67 FR 251). NNSA is separately considering the construction and operation
of apit manufacturing facility on a scale greater than can currently be accommodated by LANL’s
existing facilities and is considering LANL’s TA-55 as a possible site (though it is not currently
identified as the preferred site location).

S.1.4 The Scoping Process and I ssues of Public Concern

On July 23, 2002, NNSA published a Notice of Intent to prepare the CMRR EIS (67 FR 48160).
In this Notice of Intent, NNSA invited public comment on the CMRR EIS proposal, and informed
the public that comments on the proposed action could be communicated viathe U.S. mail, a
special DOE website on the Internet, atoll-free phone line, atoll-free fax line, or in person at
public meetingsto be held in the vicinity of LANL.

Public scoping meetings were held on August 13, 2002, in Pojoagque, New Mexico and on
August 15, 2002, in Los Alamos, New Mexico. Asaresult of previous experience and positive
responses from attendees of other DOE NEPA public meetings and hearings, NNSA chose an
interactive format for the scoping meetings. Each meeting began with a presentation by NNSA
representatives who explained the proposed CMRR Facility project. Afterwards, the floor was
opened to questions, comments, and concerns from the audience. The proceedings and formal
comments presented at each meeting were

recorded verbatim, and a transcript for each
meeting was produced. The public was also

encouraged to submit written or verbal comments Notice of Intent I
during the meetings, or to submit commentsvia

letters, the DOE Internet website, toll-free phone V_
line, or toll-free fax line, until the end of the ﬁfgg’;g I<—
scoping period. All comments received during Y

the scoping period were reviewed for

consideration by NNSA in preparing the CMRR Draft EIS I
EIS Opportunities for

v Public Involvement
: Public C
Summary of Scoping Comments uonICDra?“tmETSe " I<_
Approximately 75 comments were received Y
during the public scoping period from citizens, Final EIS I<—
interested groups, and local officials. Many of the
verbal and written comments concerned the need Y

to address decontamination and decommissioning of eord | I
of the existing CMR Building, including expected

waste streams and volumes, its impact upon the

Low-Level Radioactive Solid Waste Disposal NEPA Process
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Facility (TA-54), and the transportation and security risks that would be associated with
transferring any existing inventories of SNM. Additional 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; and
compatibility of the proposed action with state and Federal regulations.

Many of the comments also addressed the
need for NNSA to describe in detail the
existing CMR Building capabilities and

Magjor issues identified by NNSA during the
scoping process were addressed in the CMRR
ElSin the following areas:

processes compared to those of the
proposed replacement building, as well as
the specific NNSA mission requirements
supporting the purpose and need for the
proposed action. Several comments
addressed the need for NNSA to describe
the relationship of the proposed action to
the Stockpile Stewardship Program, other
existing DOE NEPA documentation, and
proposed new plutonium pit production
facilities.

Land use and visual resources

Site infrastructure

Air quality and noise

Water resources

Geology and soils

Ecological resources

Cultural and paleontological resources
Socioeconomics

Environmental justice

Radiological and hazardous chemical impacts
Waste management and pollution prevention
Emergency preparedness and security

Commentors also expressed concern about
environmental, health, and safety risks
associated with the new CMRR Facility operations, and requested that NNSA evaluate the
potential consequences of the proposed action on the health and safety of area residents and
address environmental justice issues, including the potential impacts to environmental, aesthetic,
and cultural resources of adjacent Pueblo lands. Other comments suggested that the CMRR EIS
quantify all radionuclides and chemicals used and emitted from the proposed replacement
building. Concerns were also raised about safety and security at the facilities.

S.1.5 Relationship to Other Actionsand Programs

There are anumber of NEPA and other DOE program planning documents that are related to the
CMRR EIS. These documents were important in devel oping the CMRR EIS proposed action and
alternatives and the assumptions for analyses, as well as providing input into the descriptions of
affected environments. These documents are listed in the following text box in two categories:
completed NEPA compliance analyses and ongoing NEPA compliance actions. A detailed
description of these documents and their relationship to the CMRR EIS can be found in

Section 1.6 of the CMRR EIS. Two NEPA actions closely related to the CMRR EIS are
summarized below.

Site-Wide Environmental | mpact Statement for Continued Operation of the Los Alamos
National Laboratory (DOE/EIS-0238)

In January 1999, DOE issued the LANL SWVEIS (DOE 1999b). This document assessed four
alternatives for the operation of LANL: (1) No Action, (2) Expanded Operations, (3) Reduced
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Completed NEPA Compliance Analyses

» Environmental Assessment for the Proposed CMR Building Upgrades at the Los Alamos National
Laboratory, Los Alamos, New Mexico (DOE/EA-1101)

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

* Final Programmatic Environmental Impact Statement for Stockpile Stewardship and Management
(DOE/EIS-0236)

» Waste Management Programmatic Environmental Impact Satement for Managing Treatment, Sorage, and
Disposal of Radioactive and Hazar dous Waste (DOE/EI S-0200-F)

» Ste-Wide Environmental |mpact Statement for Continued Operation of the Los Alamos National Laboratory
(DOE/EIS-0238)

» Surplus Plutonium Disposition Final Environmental Impact Satement (DOE/EIS-0283)

» 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, Los Alamos,
New Mexico (DOE/SEA-03)

» Environmental Assessment for the Proposed Construction and Operation of a New I nteragency Emergency
Operations Center at Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-1376)

» Environmental Assessment of the Proposed Disposition of the Omega West Facility at Los Alamos National
Laboratory, Los Alamos, New Mexico (DOE/EA-1410)

» Environmental Assessment for the Proposed Future Disposition of Certain Cerro Grande Fire Flood and
Sediment Retention Structures at Los Alamos National Laboratory, Los Alamos, New Mexico
(DOE/EA-1408)

» Environmental Assessment for Proposed Access Control and Traffic Improvements at Los Alamos National
Laboratory, Los Alamos, New Mexico (DOE/EA-1429)

» Environmental Impact Statement for the Proposed Relocation of Technical Area 18 Capabilities and
Materials at the Los Alamos National Laboratory (DOE/EIS-319)

» Environmental Assessment for the Installation and Operation of Combustion Turbine Generators at
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-1430)

» Environmental Assessment for the Proposed Issuance of a Special Use Permit to the Incorporated County of
Los Alamos for the Development and Operation of a New Solid Waste Landfill at Los Alamos National
Laboratory, Los Alamos, New Mexico (DOE/EA-1460)

 Environmental Assessment for Partial Conversion of an Existing TA-55 Building into a Nondestructive
Examination Facility at Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-1428)

Ongoing NEPA Compliance Actions
» Supplemental Programmatic Environmental Impact Statement on Stockpile Stewardship and Management for
a Modern Pit Facility (MPF EIS) (DOE/EIS-0236-S2)

Operations, and (4) Greenfield Alternative. The Record of Decision for the LANL SWEISwas
published in the Federal Register on September 20, 1999 (64 FR 50797). In the Record of
Decision, DOE selected the Expanded Operations Alternative with reductions to certain
weapons-related work. The Expanded Operations Alternative described in the LANL SWEIS
analyzed the impacts from the continuation of all activities undertaken at LANL at that time, at
the highest level of activity. Inthe Record of Decision, operations at the CMR Building would
continue, and activities would increase by approximately 25 percent over past No Action
operational levels. The effects from the Expanded Operations Alternative level of activity at
LANL are discussed in Chapter 4 of the LANL SWEIS, Environmental Consequences of the
LANL SWEIS, and have been included in the assessment of baseline conditionsat LANL for the
proposed action alternatives presented in this EIS.
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The No Action Alternative assessed in this EIS is consistent with the Preferred Alternative
identified through the LANL SMEIS and its associated Record of Decision. However, as aresult
of continued reductionsin the CMR Building's operational capacity due to the structural
deterioration as aresult of aging and the need to ensure compliance with safety requirements for
that building, the No Action Alternative no longer allows UC at LANL to fully meet NNSA's
CMR mission requirements at LANL. The No Action Alternative analyzed in the CMRR EIS
reflects the current reduced level of operations at the CMR Building.

Supplemental Programmatic Environmental | mpact Statement on Stockpile Stewardship and
Management for a Modern Pit Facility (DOE/EI S-0236-S2)

On September 23, 2002, NNSA issued a Notice of Intent in the Federal Register (67 FR 59577)
to prepare a Supplemental Programmatic Environmental |mpact Statement on Stockpile
Stewardship and Management for a Modern Pit Facility (MPF EIS) in order to decide:

(1) whether to proceed with the Modern Pit Facility (MPF); and (2) if so, where to locate the
MPF. The draft MPF EISwasissued on May 28, 2003; the Notice of Availability was published
in the Federal Register on June 6, 2003 (68 FR 33934). Thefinal MPF EISis planned for
issuance in April 2004.

Consistent with the 1996 Final Programmatic EISfor Sockpile Stewardship and Management
(DOE/EIS-0236) (SSM PEIS) Record of Decision (61 FR 68014) and the 1999 LANL SWVEIS
Record of Decision (64 FR 50797), NNSA has been reestablishing a small pit manufacturing
capability at LANL. The establishment of the interim pit production capacity is expected to be
completed in 2007. However, classified analyses indicate that the capability being established at
LANL will not support either the projected capacity requirements (number of pits to be produced
over aperiod of time), or the agility (ability to rapidly change from production of one pit type to
another, ability to ssmultaneously produce multiple pit types, or the flexibility to produce pits of a
new design in atimely manner) necessary for long-term support of the stockpile. In particular,
any systemic problems that might be identified in an existing pit type or class of pits (particularly
any aging phenomenon) could not be adequately addressed today, nor could it be within the
capability being established at LANL. Although no such problems have been identified, the
potential for such problems increases as pits age.

The CMRR Facility would provide AC and MC capabilities for existing mission support
assignments at LANL that are expected to continue for the long-term. Such AC and MC
capabilities are needed independent of the proposed action that will be analyzed in the MPF EIS
for constructing and operating a new MPF at one of five DOE and NNSA sites across the county.
The CMRR Facility could provide AC and MC support capabilities for pit manufacturing at
LANL if adecision were made to not construct a new MPF but, instead, to continue to use
LANL’ s existing capabilities and facilities for pit manufacturing (this possibility for pit
manufacturing was explicitly analyzed in the LANL SWVEIS Expanded Operations Alternative,
and isimplicitly analyzed in this CMRR EIS). However, should a decision be made to construct
anew MPF at LANL, the level of AC and MC support capabilities required for pit production
capacities associated with the new MPF would be beyond LANL’s pit production level capacity
as described in the LANL SWEIS Expanded Operations Alternative, and would a so be beyond
the level of pit manufacturing AC and M C support that would be provided by the new CMRR
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Facility. The conceptua design for anew MPF includes locating necessary support capabilities
for AC and MC work within the MPF itself — the MPF would be a self-contained facility in that
respect. The MPF EISwill, accordingly, analyze the direct environmental impacts of AC and
MC capabilities for pit manufacturing associated with a new MPF for the various operational
level options under consideration for that facility. The cumulative impact section (Section 4.8 of
the CMRR EIS) provides an assessment of the environmental impacts of constructing and
operating both the CMRR Facility and a new MPF at LANL, to the extent those impacts are
known or can be currently estimated.

S.1.6 IssuesRaised During the Public Comment Period on the Draft EIS

In April 2003, NNSA published the CMRR Draft EIS (DOE/EIS-0350). A Notice of Availability
and notification of public hearing times and |ocations were published in the Federal Register on
May 15, 2003 (68 FR 26296). The regulations implementing NEPA mandate a minimum 45-day
public comment period after publication of a draft EIS to provide an opportunity for comment on
the draft EIS. In addition, Council on Environmental Quality (CEQ) regulations for
implementing NEPA (40 CFR 1503.1), require NNSA to invite affected Federal, state and local
governmental agencies, affected American Indian Tribes; and other interested parties and
members of the public to comment on the draft EIS. DOE regulations implementing NEPA also
require at least one public hearing be held during the public comment period for the purposes of
soliciting public comment (10 CFR 1021.313).

The public comment period on the CMRR Draft EIS began on May 16, 2003 and ended on
June 30, 2003. The public comment period began when the Environmental Protection Agency
(EPA) published its Notice of Availability of the CMRR Draft EISin the Federal Register

(68 FR 26606). Public hearings were held on June 3, 2003, at Fuller Lodge in Los Alamos,
New Mexico and on June 4, 2003, at the Pablo Roybal Elementary School in Pojoaque,

New Mexico. A court reporter and Spanish-language translator were present at the hearings to
facilitate and record oral comments. In addition, the public was encouraged to submit written
comments viathe U.S. mail, e-mail, or by facsimile. A toll-free telephone number was also
provided for persons who wished to make oral comments on the CMRR Draft EISduring the
public comment period.

During the public comment period, 222 comments were received. Comments on the CMRR
Draft EISwere submitted by U.S. mail, e-mail, and facsimile. Verbal comments given at the
public hearings were recorded by a court reporter. Most of the comments focused on the
following: opposition to all nuclear weapons related activities, opposition to construction and
operation of anew CMRR Facility; and suggested revisions to the CMRR Draft EIS. The reasons
cited by commentors for their positions and NNSA'’ s general response to these issues are
summarized below.

» Reasons cited for opposition to all nuclear weapons related activities that could be conducted
by NNSA, including those nuclear weapons stockpile mission support activities that could be
performed at a new CMRR Facility, included perceived violations of international treaties,
philosophical opposition to the possession of or use of nuclear weapons, and a lack of
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justification for needing AC and MC, and other weapons-related capabilities, based on
potential plutonium aging affects.

» Reasons cited for opposition to construction and operation of a new CMRR Facility included
high cost and potential high radiological accident risks to the general public and adjacent
Pueblo lands.

* Reasons cited for revising the CMRR Draft ElSincluded the use of a wildfire, such asthe
Cerro Grande Fire of May 2000, as an accident initiator, calculation of radiological risks
resulting from a criticality accident, and more detailed explanation of liquid low-level
radiological waste treatment and disposal.

While the manufacture, stockpiling and use of nuclear weaponsis a subject of continuing
national and international debate, this debate is beyond the scope of the CMRR EIS which
focuses on evaluating the potential environmental impacts of the proposed action and
aternatives. The U.S. Congress and the President ultimately direct the NNSA’ s national security
missions, including AC and MC capabilities and activities. AC and MC mission support
capabilitiesat LANL are conducted in compliance with state, Federal, and international laws and
regulations, including the provisions of international treaties. Nuclear weapons are not
constructed in the existing CMR Building and would not be constructed in the new CMRR
Facility. Activities performed in anew CMRR Facility would support maintenance of the
Nation’s nuclear weapons stockpile, among other NNSA mission support functions. The need
for anew facility to replace the 50-year old aging structure is independent of consideration of
potential plutonium aging effects within nuclear weapons.

Although cost is one of several factorsthat will be considered by NNSA decision makers during
preparation of the Record of Decision, it is beyond the scope of the CMRR EIS which focuses on
evaluating the potential impacts of the proposed action and alternatives. Detailed cost estimates
for such a construction project have not been prepared at thistime, asit istoo early in the
planning process. An estimated range of costs (a“ball park” figure) has been prepared that
places potential construction costs between $420 million to $955 million, consistent with DOE
Order 413.3 requirements for this phase of aproject. A detailed cost estimate for the project
would be established at Critical Decision 2 (Approval of Performance Baseline) if project
planning proceeds to that stage.

The facility accident impact analysis conducted for the CMRR EISincludes analyses of the
unmitigated consequences that could result from severe accidents. These unmitigated accidents
were included to bound the accident consequences. Such accidents are unlikely to occur, and
would, in practice, be mitigated by safety features of and operating procedures for the new
CMRR Facility. Asdiscussed throughout Chapter 4 and Appendix C, radiological risks to the
public and adjacent Pueblo of San Ildefonso lands would be small.

As discussed in Chapter 3 of this EIS, the Cerro Grande Fire of May 2000 burned approximately
7,684 acres (3,110 hectares) of forested areawithin the LANL boundary. No key facilities at
LANL were burned, including buildings at TA-55. The CMRR EIS analyzes the consequences of
afirein the main vault aswell as a structure-wide fire. The consequences of these accident
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scenarios would be the same regardless of the initiating event(s). Criticality accidents were not
presented in the CMRR Draft EIS, because such accidents are considered to be highly unlikely
and would pose little risk to the public. Additional discussion about criticality accidents has been
included in the final EIS in response to public comment (see Section C.3.3 of Appendix C).

Also, as aresult of public comment on the CMRR Draft EIS estimates of the volume and
descriptive information about the treatment and disposal of liquid low-level radioactive waste
generated by CMR operations were revised.

Appendix E of this CMRR EIS provides copies of the comments received and NNSA'’ s responses
to those comments. The following section identifies changes made to the CMRR EISdueg, in
part, to comments received on the draft CMRR EIS

S.1.7 Changes Since the Publication of the Draft EIS

In response to comments on the CMRR Draft EIS the final EIS contains some revisions. These
revisions are indicated by a double underline for minor word changes or by aside bar in the
margin for larger text additions (a sentence or more). Appendix E contains the comments
received on the CMRR Draft EISand NNSA'’ s responses to those comments. The most
important changes included in thefinal EIS are listed below.

Issues raised on the CMRR Draft EIS

A new Section 1.8 (Summary Section S.1.6) was added to summarize the issues raised during
the public comment period.

Changes since the issuance of the CMRR Draft EIS

A new section 1.9 (Summary Section S.1.7) was added to list the changes included in the final
EIS.

Other related NEPA reviews
Section 1.6 (Summary Section S.1.5) was revised to include recent information from NEPA
documents issued since the issuance of the CMRR Draft EIS. Since the issuance of the CMRR
Draft EIS the Modern Pit Facility Draft EISwas issued.

Nuclear Materials Operational Capabilities and Space for non-LANL Users
Section 2.4.6 (Summary Section S.5.2) was revised to exclude the option of relocating and
consolidating Lawrence Livermore National Laboratory Hazard Category 2 operations at the
new CMRR Facility.

Summary of Environmental Consequences for the CMRR Replacement Project

The estimated volume of low-level radioactive waste generated by each of the aternatives was
revised in Table 2-3 (Summary Table S-3) to account for additional solid low-level
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radioactive waste generated by the treatment of liquid low-level radioactive wastes generated
by CMR operations.

Air Quality

Sections 4.3.3, 4.4.3, 4.5.3, and 4.6.3 were revised to discuss the “ General Conformity” rule
and explained that no conformity analysis would be required because LANL islocated in an
attainment areafor al criteria pollutants, and ambient air quality standards would not be
exceeded by the proposed action alternatives. In addition, a paragraph was added to the
discussion of the Clean Air Act in Section 5.3 that explains the purpose of conformity
reviews.

Groundwater

Section 3.6.2 was revised to clarify the requirements for sources of drinking water beneath
LANL per New Mexico Water Quality Control Commission Ground and Surface Water
Protection Regulations (NMAC 20.6.2.3000).

Threatened and Endangered Species

Section 3.7.4 was revised to remove the whooping crane (Grus americana) from the list of
Federal endangered speciesat LANL. The U.S. Fish and Wildlife Service determined that
there are no natural populations of whooping cranesin the LANL area.

Cultural Resources

Sections 3.8.1, 4.3.7.1, and 4.5.7.1 were revised to note the existence of a prehistoric site,
eligiblefor listing on the National Register of Historic Places, located a short distance outside
the boundary of TA-55. The prehistoric site near TA-55 could potentially be impacted by the
construction and operation of anew CMRR Facility. If demolition of the CMR Building were
to occur, it would be an adverse affect on aregister-eligible property. Sections 3.8.2, 4.2.7,
45.7.2,4.6.7.2, and 4.7.2 were revised to address the CMR Building' s probable eligibility for
listing on the National Register of Historic Places.

Radioactive Liquid Waste

Sections 3.12, 3.12.4, and 4.3.11.1 were revised to clarify the treatment of liquid low-level
radioactive waste generated by CMR operations at the TA-50 Radioactive Liquid Waste
Treatment Facility (RLWTF). The estimated volume of low-level radioactive waste generated
by CMR operations was revised in Tables 2-2 (Summary Table S-2), 3-15, and 4-16 to
account for additional solid low-level radioactive waste generated by the treatment of liquid
low-level radioactive wastes. Table 3-16 was aso revised to include the Radioactive Liquid
Waste Treatment Facility and its capacity for treating liquid low-level radioactive waste.

S15



Final EISfor the Chemistry and Metallurgy Research Building Replacement Project at Los Alamos National Laboratory

Criticality Accident

Section C.3.3 was revised to explain why a criticality accident was excluded from analysisin
the CMRR Draft EIS,

Cumulative Impacts

Section 4.8 was revised to include the cumulative and contributory effects of constructing and
operating a proposed MPF at LANL based on information in the Modern Pit Facility Draft
EIS

Health Effects Risk Factors

In response to guidance issued by the DOE’s Office of NEPA Policy and Compliance, health
effects risk factors used to calculate radiological health impacts on the public were increased
from 0.0005 latent cancer fatalities per rem or per person rem to 0.0006 latent cancer fatalities
per person or per person rem. For workers, the risk factors were changed from 0.0004 | atent
cancer fatalities per rem or per person rem to 0.0006 latent cancer fatalities per rem or person
rem. Radiological risks shown in the Summary, Chapter 2, Chapter 4, Appendix B, and
Appendix C reflect the increased risk factors.

S.2 DESCRIPTION OF THE ALTERNATIVES
S.2.1 Alternatives Evaluated

The CMRR EIS analyzes five main alternatives for the CMRR Project, as shown in Figure S-1.
While the No Action Alternative does not meet the NNSA'’ s purpose and need for actions, the
other four action alternatives analyzed were identified as reasonable aternatives for NNSA’s
proposed action.

No Action Alternative: Continue use of the existing CMR Building at TA-3 with minimal
routine maintenance and component replacements and repairs to allow continued operations,
although CMR operations would be restricted. No new buildings to support LANL AC and MC
capabilities would be constructed.

Alternative 1 (NNSA’s Preferred Alternative): Construct two or three buildings at the LANL
TA-55 sitefor the new CMRR Facility. AC and MC capabilities would be moved from the
existing CMR Building into the new building(s) using a phased approach, and operations would
resume there in a staged manner (there would be a period of operational overlap between the old
CMR Building and the new CMRR Facility). The existing CMR Building would be
dispositioned. One of the new buildingsin TA-55 would provide administrative offices and
support activities and would include cafeteria space and lite® laboratory space used for such
activities as glovebox mockup, process testing, chemical experimentation, training, and genera

*Theterm*lite’ isan informal, simplified spelling of theword “ light.” In this context theterm“ light” refers
to occurring in small amounts, force, or intensity; specifically, the CMRR Facility lite |laboratories would contain
very small amounts of radioactive materials and nonradioactive materials and chemicals.
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Action
Alternative?

No Action
Alternative

No New Building
Construction

Use
Existing
CMR Building
for Administration
Support?

No Yes

X
Alternative 1 Alternative 2 Alternative 3 Alternative 4
(Preferred Alternative) (Greenfield Alternative) (Hybrid Alternative) (Hybrid Alternative)
at TA-55 at TA-6 at TA-55 at TA-6
Construct New Construct New New Laboratory New Laboratory
Administration Administration Construction Options| [Construction Options
Building Building 1 through 4 1 through 4
New Laboratory New Laboratory Disposition Disposition
Construction Options Construction Options Option 1 or 2 Option 1 or 2
1 through 4 1 through 4
Disposition Disposition
Option 1 or 3 Option 1 or 3

Figure S-1 Alternatives and Options Evaluated in Detail in the CMRR EIS

research and development. The lite laboratory area(s) would contain only small quantities of
nuclear materials.

Alternative 2: Construct two or three buildings for the new CMRR Facility (as described for
Alternative 1) within a“greenfield” siteat LANL TA-6. While laboratory space requirements
would be the same asin Alternative 1, under this alternative, facility support space requirements
such as shipping and receiving capabilities would be larger by about one percent of the total
sguare footage due to the physical separation between the Plutonium Facility at TA-55 and the
TA-6 proposed CMRR Facility site location. The transfer of CMR operations to the new CMRR
Facility and the disposition of the existing CMR Building would be the same as for Alternative 1.

Alternative 3: Hybrid Alternative involving construction of anew CMRR Facility for SNM
Laboratory(s) at LANL TA-55, with continued use of the existing CMR Building at TA-3 for
administrative offices and support functions (including lite laboratories and other general
activities). Repairs and upgrades to the existing CMR Building would be required to meet
minimal structural and life safety code requirements.

Alternative 4: Hybrid Alternative involving construction of anew CMRR Facility for SNM
Laboratory(s) at LANL TA-6 with continued use of existing CMR Building at TA-3 for
administrative offices and support functions (including lite laboratories and other general
activities). Repairs and upgrades to the existing CMR Building would be required to meet
minimal structural and life safety code requirements.
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TA-6 Site

For each of the alternatives involving new construction,
there are four different construction options considered with
respect to the CMRR Facility. These construction options
are driven by the Security and Hazard Categorization for the
portion of CMRR facilities that would house operations
involving SNM.

Operations that use relatively large amounts (several grams
per sample) of SNM, such as sample management and
plutonium assay, require a designated Hazard Category 2
facility(ies), which has structures, systems, and components
appropriate for such operations. Operations that use smaller
amounts of SNM (gram to microgram per sample) require
designated Hazard Category 3 facility(ies), which use
structures, systems and components appropriate for this
kind of facility. Safeguards and security issues may require
that any building designated as a Hazard Category 2 facility
be located below ground (specifically, below the elevation
level of the surrounding land). These facility hazard
categorization and safeguards and security requirements
drivers have resulted in the identification of the following
construction options for the four action alternatives listed
above:

Construction Option 1: Construct a separate nuclear
SNM-capable Hazard Category 2 laboratory building and a
separate Hazard Category 3 laboratory building above

ground, with a separate building to house administrative offices and support functions (total of

three buildings).

Construction Option 2: Construct a

separate nuclear SNM-capable Hazard
Category 2 laboratory building below
ground, construct a Hazard Category 3

Disposition Analysesfor the existing CMR Building
under each of the action alternatives would include:

laboratory building above ground, with a
separate building to house administrative
offices and support functions (total of three
buildings).

Construction Option 3: Construct a
consolidated nuclear SNM-capable Hazard
Category 2 laboratory above ground with a
separate building to house administrative
offices and support functions (total of two
buildings).
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Disposition Option 1: reuse of the CMR Building
for administrative and other activities appropriate
to the physical condition of the structure, with the
performance of necessary structural and systems
upgrades and repairs.

Disposition Option 2: decontamination,
decommissioning, and demolition of selected parts
of the existing CMR Building, with some portions
of the Building being reused.

Disposition Option 3: decontamination,
decommissioning, and demolition of the entire
existing CMR Building.
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Construction Option 4: Construct a consolidated nuclear SNM-capable Hazard Category 2
laboratory below ground with a separate building to house administrative offices and support
functions (total of two buildings).

S.2.2 Alternatives Considered but Not Analyzed in Detail

A number of aternatives were considered but were not analyzed in detail inthe CMRREIS. As
required in the CEQ’s NEPA regulations (40 CFR 1502.14[a]), the reasons for elimination from
detailed study are discussed in this section. Alternatives may have been eliminated from further
consideration because of technical immaturity, prohibitive cost, regulatory unacceptability,
failure to meet siting criteria, or because they do not support the purpose and need of the EIS.

Removing CMR Capabilitiesfrom LANL or Altering the Operational L evel of
Capabilities: The aternative of removing CMR capabilities from LANL or altering the
operational level of these capabilities was considered and dismissed. DOE considered
maintaining CMR capabilities (along with other capabilities at LANL) in 1996 as part of the
review of the Stockpile Stewardship and Management Program and made programmatic
decisions at that time that required the retention of CMR capabilitiesat LANL. In 1999, DOE,
through its LANL SWEI S analyses, concluded that specific decisions regarding the replacement of
the CMR Building for its continued operations and capabilities support were not then mature due
to the lack of information regarding the proposal(s). With the support of the LANL SWVEIS
impact analysis, however, DOE made a decision on the level of operations at LANL that included
the level of operational capabilities housed by the CMR Building. Having made these critical
decisions related to the maintenance of CMR capabilities at LANL to support critical NNSA
missions within the past 7 years, NNSA will not revisit them.

Considering the CMRR Project as Part of the“Integrated Nuclear Planning” Initiative at
TA-55: The option of including the CMRR Project environmental review as part of the INP
initiative for TA-55 was considered and dismissed. The various potential LANL Security
Category | nuclear facilities are independent of one another in terms of their individual
operations and the capabilities they house; the existing structures are of differing ages and
therefore replacement of the aging structures would become necessary at different times; the
construction of major facilities within arelatively tight geographic area would require that they
be staggered so that the area can physically accommodate the necessary construction laydown
sites and storage areas needed; and the additional security elements required for the construction
and startup of operations in Hazard Category 2 nuclear facilities also predicates the need for their
separate construction in terms of schedule. Based on the recent TA-18 EIS NNSA made a
decision to move the TA-18 capabilities and materials to another DOE site away from LANL and
TA-55. NNSA is separately considering the construction and operation of a pit manufacturing
facility on a scale greater than can currently be accommodated by LANL'’s existing facilities and
isconsidering TA-55 asapossible site. NNSA will eventually need to consider decisions on
relocating or upgrading the aging TA-55 LANL Plutonium Facility, which is about 30 years old;
however, any proposal for such a project is very speculative and a decision would not be
appropriate at thistime.
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Alternative LANL Sites: The sitesat TA-55 reflect NNSA’s goal to bring all nuclear facilities
within anuclear core area. Siting of the CMRR Facility at TA-55 would co-locate the AC and
MC capabilities near the existing Plutonium Facility and the programs operations that require
them.

The greenfield site at TA-6 was chosen using data and maps from the 2000 Comprehensive Ste
Plan, the Core Area Development Plan, and the Anchor Ranch Area Development Plan. These
documents contain detailed devel opment opportunity maps that were developed using a set of
siting criteria or constraints. Using geographic information system (GIS) processing software, a
set of physical and operational constraints were scored, combined, and used to identify sitewide
development opportunities. The physical constraints contained information regarding various
topographic features, seismic fault lines, Federally-protected threatened and endangered species
habitat information, flood plains, and wetlands locations. Surface hydrology, cultural resources,
climate, vegetation, soils, and the geology of LANL were also considered. The operational
constraints considered locations of radiological sources, the White Rock Canyon Reserve, solid
waste landfill, hazardous waste sites, range of radio frequencies, and airspace and blast buffer
zones. The screening results are documented on a set of sitewide devel opment opportunities
maps found within these three documents. These documents also contain summary planning
maps that reflect existing land uses as well as undeveloped (so called “ greenfield”) lands.
Combining the development opportunities maps and summary maps allows identification of
potential greenfield sites that would be suitable for siting CMRR Facility building(s). Thefinal
siting step for locating the CMRR Facility outside of TA-55 wasto consider NNSA’s desire to
bring all nuclear facilities within anuclear core area; TA-6 isthe only greenfield site available
for consideration in the general area of TA-55.

Extensive Major Upgrade to the Existing CMR Building for Use Beyond 2010: The
proposal to complete upgrades to the existing CMR Building’s structural and safety systems
necessary to meet current mission support requirements for the suite of capabilities that exist in
the building today for another 20 to 30 years of operations was considered and evaluated by DOE
and UC at LANL in the 1998 to 1999 timeframe. This approach to maintaining these mission-
critical nuclear support capabilities would require a capital investment in excess of several
hundred million dollars for just two of the eight CMR Building’ swings. The costs of upgrading
the entire structure would equal or exceed construction costs for the proposed CMRR Facility.
Implementing this alternative would not reduce the overall footprint of the CMR Building, which
is costly to maintain and operate (in part due to the amount of wasted space incorporated into its
design), nor would it change the underpinning seismic condition of the CMR Building.
Additionally, implementing this alternative would not allow for the consolidation into one
facility of like activities presently located within the Plutonium Facility. This alternative was not
considered to be reasonable for meeting the NNSA'’ s purpose and need for action.

S.3 THE PREFERRED ALTERNATIVE
CEQ regulations require an agency to identify its preferred alternative, if one or more exists, in
thefinal EIS [40 CFR 1502.14(e)]. The Preferred Alternative is the alternative that the agency

believes would fulfill its statutory mission, giving consideration to environmental, economic,
technical, and other factors. Alternative 1 (construct anew CMRR Facility at TA-55), is
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NNSA’s Preferred Alternative for the replacement of the CMR capabilities. NNSA has
identified asits preferred construction option the construction of a single consolidated SNM-
capable Hazard Category 2 laboratory with a separate administrative offices and support
functions building (Construction Option 3). NNSA'’s preferred option for the disposition of the
CMR Building is to decontaminate, decommission and demolish the entire structure (Disposition
Option 3).

S.4 AFFECTED ENVIRONMENT

LANL islocated on approximately 25,600 acres (10,360 hectares) of land in north central
New Mexico (see Figure S-2). The siteislocated 60 miles (97 kilometers) north-northeast of
Albuquerque, 25 miles (40 kilometers) northwest of Santa Fe, and 20 miles (32 kilometers)
southwest of Espaiiola. Portions of LANL are located in Los Alamos and Santa Fe Counties.
LANL isowned by the Federal Government and administered by NNSA. It is operated by UC
under contract to DOE.

LANL isdivided into 49 separate TAs with locations and spacing that reflect the site’ s historical
development patterns, regiona topography, and functional relationships (see Figure S-3). While
the exact number of structures changes somewhat with time (for example, as aresult of large
fires such as the Cerro Grande Fire), in 1999 there were 944 permanent structures, 512 temporary
structures, and 806 miscellaneous buildings with approximately 5 million sguare feet

(465,000 square meters) that could be occupied. In addition to onsite office space,

213,262 square feet (19,813 square meters) of space was leased within the Los Alamos townsite
and White Rock community.

TA-3issituated in the west-central portion of LANL and it is separated from the Los Alamos
townsite by Los Alamos Canyon. TA-3isLANL’smain technical areathat houses
approximately one-half of LANL’s employees and total floor space. It covers 357 acres

(144 hectares) of which 69 percent has been developed. Site facilities are located on the top of a
mesa between the upper reaches of Sandia and Mortandad Canyons. It isthe administration
complex within LANL and contains the Director’ s office, administrative offices, and support
facilities. Mgor facilities within the areainclude the existing CMR Building, the Sigma
Complex, the Main Shops, and the Materials Science Laboratory. Other buildings house central
computing facilities, chemistry and materials science laboratories, earth and space science
laboratories, physics laboratories, technical shops, cryogenics laboratories, the main cafeteria,
badge office, and the study center.

TA-6 isacandidate site for the CMRR Facility. It is adjacent to and south of TA-3 and islocated
on amesa between Two Mile and Pgjarito Canyons. TA-6 is situated about 0.6 miles

(1 kilometer) south of the Los Alamos townsite. It covers 500 acres (202 hectares), of which

1 percent has been developed. It contains gas-cylinder-staging and vacant buildings pending
authorization for disposal. A meteorological tower was recently erected in TA-6. None of the
buildings currently located in TA-6 are categorized as nuclear hazard facilities.

TA-55 isalso acandidate location for the CMRR Facility. It is situated in the west-central
portion of LANL, approximately 1.1 miles (1.8 kilometers) south of the Los Alamos townsite.
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TA-55 encompasses 40 acres (16 hectares) of which 43 percent is developed. The main complex
has five connected buildings, including the Administration Building, Support Office Building,
Support Building, Plutonium Facility, and Warehouse. The Nuclear Materials Storage Facility is
separate from the main complex. TA-55 facilities provide research and applications in chemical

and metallurgical processes for recovering, purifying, and converting plutonium and other
actinides into many compounds and forms, as well as research into material properties and
fabrication of parts for research and stockpile applications. A security fence bounds all nuclear
hazard facilitiesin TA-55.
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S.5 PROJECT FACILITIESAND CAPABILITIES
S5.1 TheExisting CMR Building and Capabilities
Description of the Existing CMR Building

The CMR Building (Building 3-29) was designed and built within TA-3 as an actinide chemistry
and metallurgy research facility (see Figure S—4). The main corridor with seven wings was
constructed between 1949 and 1952. In 1960, a new wing (Wing 9) was added for activities that
must be performed in hot cells. The planned Wings 6 and 8 were never constructed. In July
1986, an SNM storage vault was added underground. The three-story building now has eight
wings connected by a spinal corridor and contains atotal of 550,000 square feet (51,097 square
meters) of space. It isamultiple-user facility in which specific wings are associated with
different activities. It isnow the only LANL facility with full capabilities for performing SNM
analytical chemistry and materials science. The Plutonium Facility at TA-55 provides support to
CMR in the areas of materials control and accountability, waste management, and SNM storage.
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Figure S4 TA-3 Chemistry and Metallurgy Resear ch Building

Waste treatment and pretreatment conducted within the CMR Building is sufficient to meet
waste acceptance criteriafor receiving waste management and disposal facilities, onsite or
offsite. The agueous waste from radioactive activities and other nonhazardous agueous chemical
wastes from the CMR Building are discharged into a network of drains from each wing
specifically designated to transport waste solutions to the RLWTF at TA-50 for treatment and

S24



Summary

disposal. The primary sources of radioactive inorganic waste at the CMR Building include
laboratory sinks, duct washdown systems, and overflows and blowdowns from circulating chilled
water systems.

The CMR Building infrastructure is designed with air, temperature, and power systems that are
operational nearly 100 percent of thetime. Power to these systems is backed up with an
uninterruptible power supply.

Existing CMR Capabilities

AC and MC: The AC and MC capabilitiesin the CMR Building involve the study, evaluation,
and analysis of radioactive materials. In general terms, analytical chemistry is that branch of
chemistry that deals with the separation, identification, and determination of the componentsin a
sample. Materials characterization relates to the measurement of basic material properties and
the change in those properties as afunction of temperature, pressure, or other factors. These
activities support research and devel opment associated with various nuclear materials programs,
many of which are performed at other LANL locations on behalf of or in support of other sites
across the DOE, NNSA complex (such as the Hanford Reservation, Savannah River Site, and
Sandia National Laboratories). Sample characterization activities include assay and
determination of isotopic ratios of plutonium, uranium, and other radioactive elements;
identification of major and trace elements in materials; the content of gases; constituents at the
surface of various materials, and methods to characterize waste constituents in hazardous and
radioactive materials.

Destructive and Nondestructive Analysis: Destructive and nondestructive analysis employs
analytical chemistry, metallographic analysis, measurement on the basis of neutron or gamma
radiation from an item, and other measurement techniques. These activities are used in support
of weapons quality, component surveillance, nuclear materials control and accountability, SNM
standards devel opment, research and devel opment, environmental restoration, and waste
treatment and disposal.

Actinide Research and Processing: Actinide research and processing at the CMR Building
typically involves small quantities of solid and aqueous solutions. However, any research
involving highly radioactive materials or remote handling may use the hot cellsin Wing 9 of the
CMR Building to minimize personnel exposure to radiation or other hazardous materials. CMR
actinide research and processing may include separation of medical isotopes from targets,
processing of neutron sources, and research into the characteristics of materias, including the
behavior or characteristics of materialsin extreme environments such as high temperature or
pressure.

Fabrication and Metallography: Fabrication and metallography at the CMR Building involves
avariety of materials, including hazardous and nuclear materials. Much of thiswork is done
with metallic uranium. A variety of parts, including targets, weapons components, and parts
used for research and experimental tasks are fabricated and analyzed.
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S.5.2 Proposed CMRR Capabilities

AC and MC Capabilities: These capabilitiesinclude the facility space and equipment needed
to support nuclear operations, spectroscopic and analytical instrumentation, nonnuclear space and
offices, and “cold” laboratory space for staging and testing equipment and experimental work
with stable (nonradioactive) materials. Most of these capabilities are found at the existing CMR
Building, although a subset of AC and MC capabilities resides in the Plutonium Facility and
other locationsat LANL. This proposed project element includes relocating all mission-essential
CMR AC and MC capabilities and consolidation of AC and MC capabilities where possible to
provide efficient mission support.

AC and MC Capabilities Consolidated from the Plutonium Facility into the CMRR
Facility: An appropriate amount of space and equipment for the purpose of relocating AC and
M C research capabilities currently located within the Plutonium Facility at TA-55 into the new
CMRR Facility would be provided as part of the proposed action. These capabilities would be
sized consistent with the mission capacity requirements. At the present time, a set of these
capabilitiesis provided within the Plutonium Facility to streamline material processes associated
with pit fabrication and pit surveillance programs and to minimize security costs and lost time
associated with shipping large SNM items to the CMR Building from the Plutonium Facility.

SNM Storage Capability: An SNM storage capability would be provided and sized to support
operations at the CMRR Facility. The CMRR Facility storage capability would be designed to
replace the current storage vault at the CMR Building. The SNM storage requirements would be
developed in conjunction with, and integrated into, along-term LANL SNM storage strategy.

L arge Containment Vessel Handling Capability: The CMRR Facility would provide large
containment vessel handling capabilities in support of the Dynamic Experiments Program,
including vessel cleanout and material recovery. These capabilities would be selected to
complement the AC and MC capabilities that already exist at the CMR Building, and the floor
space occupied by these capabilities would be sized consistent with mission capacity
reguirements.

Mission Contingency Space: The CMRR Facility would be sized to include mission
contingency space of approximately 30 percent net floor space for AC and MC operations. This
mission contingency space would be available to accommodate future growth, expansion, or
changes to existing capabilities. Hazard Category 2 or 3 nuclear facility construction typically
requires large, long-duration, high-cost projects that are not conducted on aregular, routine basis
by NNSA. Because new nuclear facility construction is not a routine process, mission
contingency space is planned for the CMRR Facility to address minor changes in requirements
that may occur over the duration of design and construction and to accommodate future growth.
Mission contingency space would not be equipped and made operational until required and
would be subject to additional NEPA review.

Nuclear Materials Operational Capabilitiesand Space for non-LANL Users. This
operational capability would provide research laboratory space for non-LANL users. Availability
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of research laboratory space within the CMRR Facility would be used by other NNSA and DOE
nuclear sites to support Defense Programs related missions at LANL.

S5.3 Existing CMR Capabilitiesand Activities Not Proposed for Inclusion within the
New CMRR Facility

Not all capabilities either previously or currently performed within the existing CMR Building at
LANL would be transferred into the new CMRR Facility. Such capabilities include the Wing 9
hot cell operations, medical isotope production, uranium production and surveillance activities,
nonproliferation training, and other capabilities that are available at DOE sites other than LANL.
These capabilities could cease to exist at LANL, or could continue to exist within the existing
CMR Building.

S.6 COMPARISON OF ALTERNATIVES
S.6.1 Planning Information and Basisfor Analysis

The CMRR EIS evaluates the potential direct, indirect, and cumulative environmental impacts
that could result from relocating existing AC and MC capabilities currently residing in the CMR
Building to new facilities at different locationsat LANL. Thisinvolves: (1) construction of new
facilities with several construction options, (2) relocation of materials and equipment from the
existing CMR Building to the new facilities, (3) operation of the new facilities for the design
lifetime of the new facilities, following a transition period during which operations would be
gradually transferred to the new facilities, (4) transportation of SNM (namely samples coming in
and residues/wastes returning) between the Plutonium Facility at TA-55 and the new facilities,
and (5) disposition of the existing CMR Building. The operational characteristics for the CMRR
Facility are based on the level of CMR Building operations identified by the Expanded
Operations Alternative in the 1999 LANL SAVEIS. Some of the information and considerations
that form the basis of the analyses and impact assessments in the CMRR ElS are presented below.

No Action Alternative: The No Action Alternative reflects the decisions reached by DOE for
operations within the CMR Building described in the Record of Decision for the LANL SWVEIS

Construction Options. The new building(s) proposed for the CMRR Facility arein the
conceptual design stage and, as aresult, are not described in great detail in the CMRR EIS.
However, to support the EIS analysis, conservative assumptions have been used such that
construction requirements and operational characteristics of these buildings bound the
environmental impacts. For each alternative involving new construction, four different
construction options were considered. These options are driven by facility hazard and security
categorizations for the portion of CMRR Facilities that would conduct operations involving
SNM. Construction Option 1, as described in Section S.2.1, was considered to potentially have
the most severe impacts and was chosen as the reference case for analysisin the CMRR EIS
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Construction methods and materials employed on the CMRR Project would be typical
conventional light® industrial for the administrative offices and support functions building, and
heavy-industrial, nuclear facility construction for the CMRR nuclear laboratory elements.
Table S-1 provides asummary of construction requirements.

TableS-1 Summary of CMRR Construction Requirements

Hazard Hazard Other
Category 2 Category 3 Administrative Offices and Construction
Building/Material Usage Building Building Support Functions Building Elements

Land (acres) 25 2.25 4.0 182
Water (gallons) 757,300 670,500 1,354,500 963,000
Electricity (megawatt-hours) 88.75 88.75 135 Not applicable
Concrete (cubic meters) 1,375 1,067 2,340 Not applicable
Steel (metric tons) 136 106 265 Not applicable
Peak construction workers 300
Waste (non-hazardous) (metric tons) 130 99 295 10
Construction period (months) 17 17 26 6

2 Theland affected by other construction elements would include: parking (5 acres), laydown area (2 acres), concrete batch
plant (5 acres) at either TA-55 or TA-6. Additionally 6 acres of land would be affected at TA-55 due to road realignment.
An equal area (6 acres) at TA-6 would be affected for extensive trenching for utilities (1.5 acres), radioactive liquid waste
pipeline (3 acres), and new road (1.5 acres).

Project Schedule: For the purpose of the analysisin the CMRR EIS it was estimated that
construction under any of the alternatives would start late in 2004 and would last approximately
5years. The new facilities would be designed for alifetime performance of 50 years; therefore,
operations are projected to range from 2010 to 2060. It is also anticipated that simultaneous
operation of the existing CMR Building and the new CMRR Facility would last a maximum of
4 years, between about 2010 and 2014.

Operational Characteristics. The operationa characteristics of the CMRR Facility are based
on the level of operations identified by the Expanded Operations Alternative in the 1999 LANL
SWEISand are presented in Table S-2.

Transportation: Radioactive and SNM shipments would be conducted within the LANL site.
Transport distances would vary across aternatives, from a very short distance [about 100 to

300 feet (30 to 90 meters)] in Alternative 1, at TA-55, to about 3 to 5 miles (5 to 8 kilometers) in
Alternative 2, at TA-6. Movement of materials would occur on DOE-controlled roads. DOE
procedures and U.S. Nuclear Regulatory Commission regulations would not require the use of
certified Type B casks within DOE sites. However, DOE procedures require closing the roads
and stopping traffic for shipment of material (fissile or SNM) in noncertified packages.

Shipment using certified packages, or smaller quantities of radioactive materials and SNM, could
be performed while site roads are open. As part of current security implementation procedures at
LANL, the roads used to transport radioactive and SNM materials under the CMRR EISwould
have limited public access. The proposed action would include a one-time transport of some or
all of the equipment at the CMR Building to the new CMRR Facility at TA-55 or TA-6. This
movement would occur over aperiod of 2 to 4 years on open or closed roads.

®Light industry refers to the use of small-scale construction machinery.
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Table S-2 Operational Characteristics of the CMRR Facility (per year)

Electricity usage (megawatt hours) 19,272

Water usage (million gallons) 104

Nonradiological gaseous effluent very small #

Radiologica gaseoug/airborne effluent (curies) Pu-239 = 0.00076; Kr-85 = 100; Xe-131m = 45; Xe-133 = 1500;
H-3 (water vapor) = 750; and H-3 (elemental) = 250

Nonradiological liquid effluent (gallons) 530,000

Radiological liquid effluent (gallons) 10,400°

Workforce 550

Worker average dose and cumulative dose 100 millirem and 30 person-rem

Waste generation:

Transuranic waste (cubic yards) 61
Low-level radioactive waste (cubic yards) 2,640°
Mixed low-level radioactive waste (cubic yards) 25.6
Mixed transuranic waste (cubic yards) 26.7
Chemical waste (RCRA/TSCA) (pounds) 24,700
Sanitary waste (million gallons) 7.15¢

Pu = plutonium; Kr = krypton; Xe = xenon; H-3 = tritium; RCRA = Resource Conservation and Recovery Act; TSCA = Toxic

Substance Control Act.

& Thelevel of chemical effluents through the facility stack is very small, well below the screening levels used to determine the
need for additional analysis.

b No direct discharge to the environment. Radiological liquid waste would be collected and transported to TA-50 for
treatment.

¢ Includes low-level radioactive solid waste generated by the treatment of liquid low-level radioactive wastes produced by
CMRR Facility operations.

4 Thisestimate is based on the assumption of 300 workers generating 50 gallons per day and 260 working days per year.

Disposition of the CMR Building
The disposition options for the existing CMR Building include:

Disposition Option 1: Reuse of the Building for administrative and other activities appropriate
to the physical condition of the structure, with the performance of necessary structural and
systems upgrades and repairs.

Disposition Option 2: Decontamination, decommission, and demolition of selected parts of the
existing CMR Building, with some portions of the Building being reused.

Disposition Option 3: Decontamination, decommission, and demolition of the entire CMR
Building.

Over the past 50 years of operation, certain areas within the CMR Building, pieces of equipment,
and building systems have become contaminated with radioactive material and by operations
involving SNM. These areas include about 3,100 square feet (290 square meters) of
contaminated conveyors, gloveboxes, hoods and other equipment items; 760 cubic feet (20 cubic
meters) of contaminated ducts; 580 square feet (50 square meters) of contaminated hot cell floor
space; and 40,320 sgquare feet (3,750 square meters) of laboratory floor space.
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At thistime, the existing CMR Building has not been completely characterized with regard to
types and locations of contamination. In addition, project-specific work plans have not been
prepared that would define the actual methods, timing, or workforce to be used for the
decontamination and demolition of the Building. Additional NEPA compliance would be
required when the disposition of the CMR Building actually becomes mature for decision in
about 15 years.

Detailed project-specific work plans for the decontamination and demolition of the CMR
Building would be developed and approved by NNSA before any actual work began. These
plans would include those required for environmental compliance (such as a Storm Water
Pollution Prevention Plan) and monitoring activities (such as using a real-time gamma radiation
monitor). Some of the work could involve technologies and equipment that have been used in
similar operations, and some could use newly developed technologies and equipment. All work
would be carefully planned in accordance with established state and Federal laws and regulations
(such as National Emissions Standards for Hazardous Air Pollutants [NESHAPS]), DOE Orders,
and LANL procedures and best management practices.

S.6.2 Summary of Environmental Consequencesfor the CMR Building Replacement
Project

This section comparatively summarizes the alternatives analyzed in this EIS in terms of their
expected environmental impacts and other possible decision factors. The following subsections
summarize the environmental consegquences and risks by construction and operations impacts for
each aternative. In addition, environmenta impacts common to all aternatives are aso
summarized. These include transportation risks and CMR Building and CMRR Facility
disposition impacts.

Table S-3 presents a comparison of the environmental impacts for each of the alternatives
discussed in detail in Chapter 4, including facility construction and operations impacts. For the
most part, environmental impacts would be small and would be similar among the alternatives
analyzed.

S.6.2.1 Construction Impacts

In evaluating construction impacts, Construction Option 1 was considered to be the option that
would bound the potential environmental impacts from construction activities. The results
therefore, in Table S-3 represent Construction Option 1 for all alternatives.

No Action Alternative: Under the No Action Alternative there would be no new construction
and minimal necessary structural and systems upgrades and repairs. Accordingly, there would be
no potentia environmental impacts resulting from construction for this aternative.

Alternative 1 (Preferred Alternative): The construction of new Hazard Category 2 and 3
buildings, the construction of an administrative offices and support functions building, SNM
vaults and other utility and security structures, and a parking lot at TA-55 would affect

26.75 acres (10.8 hectares) of mostly disturbed land, but would not change the area’ s current land
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use designation. The existing infrastructure resources (natural gas, water, electricity) would
adequately support construction activities. Construction activities would result in temporary
increasesin air quality impacts, but resulting criteria pollutant concentrations would be below
ambient air quality standards. Construction activities would not impact water, visual resources,
geology and soils, or cultural and paleontological resources. Minor indirect effects on Mexican
spotted owl habitat could result from the removal of a small amount of habitat area, increased
site activities, and night-time lighting near the remaining Mexican spotted owl habitat areas. The
soci oeconomic impacts associated with construction would not cause any major changes to
employment, housing, or public finance in the region of influence. Waste generated during
construction would be adequately managed by the existing LANL management and disposal
capabilities.

Alternative 2 (Greenfield Alternative): The construction of new Hazard Category 2 and 3
buildings, the construction of an administrative offices and support functions facility, SNM
vaults and other utility and security structures, and a parking lot at TA-6 would affect 26.75 acres
(20.8 hectares) of undisturbed land, and would change the area’ s current land use designation to
nuclear material research and development, similar to that of TA-55. Infrastructure resources
(natural gas, water, electricity) would need to be extended or expanded to TA-6 to support
construction activities. Construction activities would result in temporary increasesin air quality
impacts, but resulting criteria pollutant concentrations would be below ambient air quality
standards. It would alter the existing visual character of the central portion of TA-6 from that of
alargely natural woodland to an industrial site. Once completed, the new CMRR Facility would
result in achangein the Visual Resource Contrast Rating of TA-6 from Class|l1 to Class V.
Construction activities would not impact water, biotic resources (including threatened and
endangered species), geology and soils, or cultural and paleontological resources. The

soci oeconomi ¢ impacts associated with construction would not cause any major changes to
employment, housing, or public finance in the region of influence. Waste generated during
construction would be adequately managed by the existing LANL capabilities for handling waste.
In addition, aradioactive liquid waste pipeline might also be constructed across Two Mile
Canyon to tiein with an existing pipeline to the RLWTF in TA-50.

Alternative 3 (Hybrid Alternative at TA-55): The construction of new Hazard Category 2 and
3 buildings, the construction of SNM vaults and utility and security structures, and the
construction of aparking lot at TA-55 would affect 22.75 acres (9.2 hectares) of mostly disturbed
land, but would not change the area’s current land use designation. The existing infrastructure
would adequately support construction activities. Construction activities would result in
temporary increasesin air quality impacts, but resulting criteria pollutant concentrations would
be below ambient air quality standards. Construction activities would not impact water, visual
resources, geology and soils, or cultural and paleontological resources. Minor indirect effects on
Mexican spotted owl habitat could result from the removal of a small amount of habitat area,
increased site activities, and night-time lighting near the remaining Mexican spotted owl habitat
areas. The socioeconomic impacts associated with construction would not cause any major
changes to employment, housing, or public finance in the region of influence. Waste generated
during construction would be adequately managed by the existing LANL capabilities for
handling waste.

S31



Final EISfor the Chemistry and Metallurgy Research Building Replacement Project at Los Alamos National Laboratory

Alternative 4 (Hybrid Alternative at TA-6): The construction of new Hazard Category 2 and 3
buildings, the construction of SNM vaults and utility and security structures, and the construction
of aparking lot at TA-6 would affect 22.75 acres (9.2 hectares) of undisturbed land, and would
change the ared’ s current land use designation to nuclear material research and devel opment,
similar to that of TA-55. Infrastructure resources (natural gas, water, electricity) would need to
be extended or expanded at TA-6 to support construction activities. Construction activities
would result in temporary increases in air quality impacts, but would be below ambient air
quality standards. It would alter the existing visual character of the central portion of TA-6 from
that of alargely natural woodland to an industrial site. Once completed, the new CMRR Facility
would result in achangein the Visual Resource Contrast Rating of TA-6 from Class I to

Class V. Construction activities would not 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
capabilities for handling waste. In addition, a radioactive liquid waste pipeline may aso be
constructed across Two Mile Canyon to tiein with an existing pipeline to the RLWTF at TA-50.

S.6.2.2 Operations I mpacts

Relocating CMR operations to either TA-55 or TA-6 at LANL would require similar facilities,
infrastructure support procedures, resources, and numbers of workers during operations. For
most environmental areas of concern, differences would be minor. There would not be any
perceivable differences in impact between the alternatives for land use and visual resources, air
and water quality, biotic resources (including threatened and endangered species), geology and
soils, cultural and paleontol ogical resources, power usage, and socioeconomics. Additionally,
the new CMRR Facility would use existing waste management facilities to treat, store, and
dispose of waste materials generated by CMR operations. All impacts would be within regulated
limits and would comply with Federal, state, and local laws and regulations. Any TRU waste
generated by CMRR Facility operations would be treated and packaged in accordance with the
Waste Isolation Pilot Plant (WIPP) Waste Acceptance Criteria and transported to WIPP or a
similar type facility for disposition by DOE.

Routine normal operations for each of the action alternatives would increase the amount of
radiological releases as compared to current CMR Building operations. Current operations at the
CMR Building are restricted, and do not support the levels of activity described for the Expanded
Operations Alternative in the LANL SMEIS. There would be small differencesin potential
radiological impacts to the public, depending on the location of the new CMRR Facility.
However, radiation exposure to the public would be small and well below regulatory limits and
[imitsimposed by DOE Orders. The maximally exposed offsite individual would receive a dose
of less than or equal to 0.35 millirem per year, which trandatesto 2.1 x 10 latent cancer
fatalities per year from routine normal operational activities at the new CMRR Facility.
Statistically, thistranslates into arisk of one chance in 5 million of afatal cancer for the
maximally exposed offsite individual due to these operations. The total dose to the population
within 50 miles (80 kilometers) would be a maximum of 2.0 person-rem per year which
trandates to 0.0012 latent cancer fatalities per year in the entire popul ation from routine normal
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operational at the new CMRR Facility. Statistically, this would equate to a chance of one
additional fatal cancer among the exposed population in every 1,000 years.

Using DOE-approved computer models and analysis techniques, estimates were made of worker
and public health and safety risks that could result from potential accidents for each alternative.
For all CMRR Facility alternatives, the results indicate that there would statistically be no chance
of alatent cancer fatality for aworker or member of the public. The CMRR Facility accident
with the highest risk is afacility-wide spill of radioactive material caused by a severe earthquake
that exceeds the design capability of the CMRR Facility under Alternative 1. Therisk for the
entire population for this accident was estimated to be 0.0005 latent cancer fatalities per year.
Thisis statistically equivalent to stating that there would be no chance of alatent cancer fatality
for an average individual in the population during the lifetime of the facility. Continued
operation of the CMR Building under the No Action Alternative would carry a higher risk
because of the building’ s location and greater vulnerability to earthquakes. Therisk for the entire
population associated with an earthquake at the CMR building would be 0.0024 latent cancer
fatalities per year, which is aso statistically equivalent to no chance of alatent cancer fatality for
an average individual during the lifetime of the facility.

S.6.2.3 Environmental |mpacts Common to All Alternatives

As previously noted, overall CMR operational characteristics at LANL would not change
regardless of the ultimate location of the replacement facility and the alternative implemented.
Sampling methods and mission operations in support of AC and MC would not change and,
therefore, would not result in any additional environmental or health and safety impacts to
LANL. Each of the aternatives would generally have the same amount of operational impacts.
In other words, all of the aternatives would produce equivalent amounts of emissions and
radioactive releases into the environment, infrastructure requirements would be the same, and
each alternative would generate the same amount of radioactive and nonradioactive waste,
regardless of the ultimate location of the new CMRR Facility at LANL.

Other impacts that would be common to each of the action aternatives include transportation
impacts and CMR Building and CMRR Facility disposition impacts. Transportation impacts
could result from: (1) the one-time movement of SNM, equipment, and other materials during
the transition from the existing CMR Building to the new CMRR Facility; and (2) the routine
onsite shipment of AC and MC samples between the Plutonium Facility at TA-55 and the new
CMRR Facility. Impacts from the disposition of the existing CMR Building and the CMRR
Facility would result from the decontamination and demolition of the buildings and the transport
and disposal of radiological and nonradiological waste materials.

Transportation Risks

All aternatives except the No Action Alternative, would require the relocation and one-time
transport of SNM equipment and materials. Transport of SNM, equipment, and other materials
currently located at the CMR Building to the new CMRR Facility at TA-55 or TA-6 would occur
over aperiod of 2 to 4 years. The public would not be expected to receive any measurable
exposure from the one-time movement of radiological materials associated with this action.
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Radiological Health Effects Risk FactorsUsed in thisEIS

Radiation can cause a variety of adverse health effectsin people. Whether from external or internal sources, health impacts of

effects as shown below.

Risk of Health Effects from Exposureto 1 Rem of Radiation 2

radiation exposure can be “somatic” (affecting the exposed individual) or “genetic” (affecting descendants of the exposed
individual). Somatic effects include the inducement of both fatal and nonfatal cancers. It may take years after the radiation
exposure for afatal cancer to develop, so these are referred to as “latent” cancers.

The International Commission on Radiological Protection (ICRP) has developed estimates of the risk of somatic and genetic

Latent Cancer
Individual ® Fatalities Nonfatal Cancers Genetic Effects Total Detriment
Worker 0.0004 0.00008 0.00008 0.00056
Public 0.0005 0.0001 0.00013 0.00073

& When applied to an individual, units are lifetime probability of alatent cancer fatality per rem (1,000 millirem) radiation
dose. When applied to a population, units are the excess number of cancers per person-rem of radiation dose. Genetic
effects as used here apply to populations, not individuals.

® The general public risk is greater than the worker risk due to the presence in the general public of individuals less than
18 years old who are more sensitive to radiation effects.

These risk factors represent the probability that an individual would incur the indicated health effect during his or her lifetime
as aresult of being exposed to a unit of radiation dose (1 rem). For purposes of comparison, this EI'S presents estimated doses
and the associated potential latent cancer fatalities. The risk factors used are 0.0004 potential latent cancer fatalities per rem
for workers and 0.0005 potential latent cancer fatalities per rem for individuals in the general public. Therisk factor for the
general publicis dlightly higher because the public includes children who are more sensitive to radiation than adults.

In March 2003, DOE'’ s Office of NEPA Policy and Compliance recommended using arisk factor of 0.0006 latent cancer
fatalities per rem for individuals and 0.0006 latent cancer fatalities per person-rem for population exposures. This
recommendation was based on guidance from the Interagency Steering Committee on Radiation Standards (ISCORS)
technical report, A method for estimating radiation risk from TEDE, ISCORS Technical Report No. 1. While the CMRR
Draft EISused risk factors developed by the ICRP, this CMRR Final EIS uses the risk factors recommended by the Office of
NEPA Policy and Compliance.

Examples (using the recommended risk factor of 0.0006 latent cancer fatalities per rem or person-rem):

The latent cancer fatality risk for an individual (nonworker) receiving a dose of 0.1 rem would be 0.00006 (0.1 rem x
0.0006 |atent cancer fatalities per rem). Thisrisk can also be expressed as 0.006 percent chance or 1 chancein 16,667 of
developing alatent cancer.

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 individualsin a group of 100,000, each receiving a dose of 0.1 rem, would be 0.00006, as
indicated above. Thisindividual risk, multiplied by the number of individuals in the group, expresses the number of
potential latent cancer fatalities that could occur among the individuals in the group as a result of the radiation dose. In this
example, the number would be 6 potential latent cancer fatalities (100,000 x 0.00006).

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

Population—Members of the public residing within a 50-mile (80-kilometer) radius of the facility

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

M aximally 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

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

Noninvolved wor ker—An individual worker at the site other than the involved worker
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Impacts of potential handling and transport accidents during the one-time movement of SNM,
equipment, and other materials during the transition from the existing CMR Building to the new
CMRR Facility would be bounded by other facility accidents for each alternative. For all
alternatives, the environmental impacts and potential risks of transportation would be small.

Under each alternative, routine onsite shipments of AC and MC samples consisting of small
quantities of radioactive materials and SNM samples would be shipped from the Plutonium
Facility at TA-55 to the new CMRR Facility at either TA-55 or TA-6. The public would not be
expected to receive any additional measurable exposure from the norma movement of small
guantities of radioactive materials and SNM samples between these facilities. The potential risk
to amaximally exposed individual (MEI) member of the public from a transportation accident
involving routine onsite shipments of AC and MC samples between the Plutonium Facility and
CMRR Facility was estimated to be very small (3.7 x 10™), or approximately 1 chancein

3 billion. For al alternatives, the overall environmental impacts and potential risks of
transporting AC and MC samples would be small.

Impacts During the Transition from the CMR Building to the New CMRR Facility

During a 4-year transition period, CMR operations at the existing CMR Building would be
moved to the new CMRR Facility. During thistime, both CMR facilities would be operating,
although at reduced levels. At the existing CMR Building, where restrictions would remain in
effect, operations would decrease as CMR operations move to the new CMRR Facility. At the
new CMRR Facility, levels of CMR operations would increase as the facility becomes fully
operational. In addition, the transport of routine onsite shipment of AC and MC samples would
continue to take place while both facilities are operating. With both facilities operating at
reduced levels at the same time, the combined demand for electricity, and manpower to support
transition activities during this period might be higher than would be required by the separate
facilities. Nevertheless, the combined total impacts during this transition phase from both these
facilities would be expected to be less than the impacts attributed to the Expanded Operations
Alternative and the level of CMR operations analyzed in the LANL SWEIS,

Also during the transition phase, the risk of accidents would be changing at both the existing
CMR Building and the new CMRR Facility. At the existing CMR Building, the radiol ogical
material at risk and associated operations and storage would decline as material and equipment
aretransferred to the new CMRR Facility. Thiswould have the positive effect of reducing the
risk of accidents at the CMR Building. Conversely, at the new CMRR Facility, as the amount of
radioactive material at risk and associated operations increases to full operations, the risk of
accidents would also increase. However, the improvements in design and technology at the new
CMRR Facility would also have a positive effect of reducing overall accident risks when
compared to the accident risks at the existing CMR Building. The expected net effect of both of
these facilities operating at the same time during the transition period would be for the risk of
accidents to be lower than the accident risks at either the existing CMR Building or the fully
operational new CMRR Facility.
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CMR Building and CMRR Facility Disposition | mpacts

All action alternatives would require some level of decontamination and demolition of the
existing CMR Building. Operations experience at the CMR Building indicates some surface
contamination has resulted from the conduct of various activities over the last 50 years. Impacts
associated with decontamination and demolition of the CMR Building are expected to be limited
to the creation of waste within LANL site waste management capabilities. Thiswould not be a
discriminating factor among the alternatives.

Decontamination, and demolition of the new CMRR Facility would also be considered at the end

of itsdesigned lifetime operation of at least 50 years. Impacts from the disposition of the CMRR
Facility would be expected to be similar to those for the existing CMR Building.
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Table S-3 Summary of Environmental Consequencesfor the CMR Replacement Project

Alternative 1 Alternative 2 Alternative 3 Alternative 4
(relocate CMRAC | (relocate CMRAC | (relocate CMRAC | (relocate CMR AC
Resource/Material No Action and MC operations | and MC operations | and MC operations | and MC operations
Categories Alternative to TA-55) @ to TA-6) 2 to TA-55) to TA-6) °
Land Resource
Construction % No impact 26.75 acred 26.75 acred/ 22.75 acred 22.75 acred/
Operations ¢ 13.75 acres 15.25 acres 9.75 acres 11.25 acres
Air Quality
Construction © No impact Small temporary Small temporary Small temporary Small temporary
impact impact impact impact
Operations 0.00003 curies of - 0.00076 curiesof | - 0.00076 curiesof | - 0.00076 curiesof | - 0.00076 curies of
actinides actinides actinides actinides actinides
- 2,645 curies of - 2,645 curies of - 2,645 curies of - 2,645 curies of
tritium and noble tritium and noble tritium and noble tritium and noble
fission gases fission gases fission gases fission gases
Water Resource
Construction © No impact Small temporary Small temporary Small temporary Small temporary
impact impact impact impact
Operations Small impact Small impact Small impact Small impact Small impact
Ecological Resour ces
Construction © No impact Indirect effect on No impact Indirect effect on No impact
Mexican spotted Mexican spotted
owl habitat owl habitat
Operations No impact Indirect effect on No impact Indirect effect on No impact
Mexican spotted Mexican spotted
owl habitat owl habitat
Socioeconomics
Construction © No impact No noticeable No noticeable No noticeable No noticeable
changes; changes, changes; changes,
300 workers (peak) | 300 workers (peak), | 300 workers 300 workers (peak),
1,152 jobs 1,152 jobs (peak); 1,152 jobs 1,152 jobs
Operations No impact No increasein Noincreasein Noincreasein Noincreasein
workforce ® workforce workforce ® workforce
Public and Occupational Health and Safety
Normal Operations Dose LCF Dose LCF Dose LCF Dose LCF Dose LCF
Population dose 0.04 0.000024 19 0.0011 20 0.0012 19 0.0011 20 0.0012
(person-rem per
year)
MEI (millirem per 0.006 3.5x 107 0.33 20x107 | 035 | 21x107 0.33 20x107 | 035 | 21x107
year)
Average individual 0.0001 | 7.9x10™ | 0.006 | 3.8x10° | 0.006 | 4.0x10° 0.006 | 3.8x10° | 0.006 | 4.0x10°
dose (millirem per
year)
Total worker dose 22 0.013 61 0.04 61 0.04 61 0.04 61 0.04
(person-rem per
year)
Average worker 110 0.00007 110 0.00007 110 0.00007 110 0.00007 110 0.00007
dose (millirem per
year)
Hazardous None None None None None
chemicals
Accidents (Maximum Annual Cancer Risk, LCF)
Population 0.0024 0.0005 0.00048 0.0005 0.00048
MEI 4.3 x10° 1.5x 10% 3.3x 107 1.5x 10% 3.3x107
Noninvolved worker 0.00019 5.0 x 10° 5.4 x 10° 5.0 x 10° 5.4 x 10°

S37




Final EISfor the Chemistry and Metallurgy Research Building Replacement Project at Los Alamos National Laboratory

Alternative 1 Alternative 2 Alternative 3 Alternative 4
(relocate CMRAC | (relocate CMRAC | (relocate CMRAC | (relocate CMR AC
Resource/Material No Action and MC operations | and MC operations | and MC operations | and MC operations
Categories Alternative to TA-55) @ to TA-6) 2 to TA-55) to TA-6) °
Environmental No disproportionately high and adverse impacts on minority or low-income populations
Justice
Waste Management (cubic yards of solid waste per year unless otherwiseindicated): Waste would be disposed of properly with small
impact
Transuranic waste 195 61 61 61 61
Mixed transuranic 85 27 27 27 27
waste
Low-level f 1,217 2,640 2,640 2,640 2,640
radioactive waste
Mixed low-level 6.7 26 26 26 26
radioactive waste
Hazardous waste 10,494 24,692 24,692 24,692 24,692
(pounds per year)
Transportation
Accidents? Dose Dose Dose Dose Dose
MEI (rem per year) 7.7x 107 0 0.00015 0 0.00015

LCF = latent cancer fatality; MEI = maximally exposed individual member of the public.

Relocate CMR AC and MC and actinide research and development activities to anew CMRR Fecility consisting of an
administrative offices and support functions building and Hazard Category 2 and 3 buildings.
® Relocate CMR AC and MC and actinide research and development activities to anew CMRR Facility consisting of only
Hazard Category 2 and 3 buildings.

a o

@

Construction impacts are based on Construction Option 1, which is bounding.
Acreage reflects building footprints, parking lot, and new roads as applicable.
CMR operations would require no additional workers beyond what was projected by the Expanded Operations Alternative

analyzed in the LANL SWVEIS. Increased CMRR Facility operations at LANL would require up to 550 workers. Thiswould be
an increase of 346 workers over current requirements. The Expanded Operations Alternative presented in the LANL SWEIS
addressed the impact of thisincrease in employment.
' Volumes of low-level radioactive waste include solid wastes generated by the treatment of liquid low-level radioactive waste
generated by CMR operations.

@

aternatives.
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S.7 GLOSSARY

absorbed dose — For ionizing radiation, the energy imparted to matter by ionizing radiation per
unit mass of the irradiated material (e.g., biological tissue). The units of absorbed dose are the
rad and the gray. (Seerad and gray.)

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.

ambient air — The surrounding atmosphere as it exists around people, plants, and structures.

ambient air quality standards— The level of pollutantsin 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 health-related and visual characteristics of the air.

Atomic Energy Commission — A five-member commission, established by the Atomic Energy
Act of 1946, to supervise nuclear weapons design, development, manufacturing, maintenance,
modification, and dismantlement. In 1974, the Atomic Energy Commission was abolished, and
all functions were transferred to the U.S. Nuclear Regulatory Commission and the Administrator
of the Energy Research and Development Administration. The Energy Research and
Development Administration was later terminated, and functions vested by law in the
Administrator were transferred to the Secretary of Energy.

analytical chemistry — The branch of chemistry that deals with the separation, identification,
and determination of the components of a sample.

atomic number — The number of positively charged protons in the nucleus of an atom or the
number of electrons on an electrically neutral atom.

bound — To use simplifying assumptions and analytical methods in an analysis of impacts or
risks such that the result over estimates or describes an upper limit on (i.e., “bounds’) potential
impacts or risks.

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.

cask — A heavily shielded container used to store or ship radioactive materials.

cell — See hot cell.

collective dose — The sum of the individual doses received in agiven period of time by a

specified population from exposure to a specified source of radiation. Collective doseis
expressed in units of person-rem or person-sieverts.
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committed dose equivalent — The dose equivalent to organs or tissues that will be received by
an individual during the 50-year period following the intake of radioactive material. It does not
include contributions from external radiation sources. Committed dose equivalent is expressed
in units of rem or sieverts.

committed effective dose equivalent — The dose value obtained by: (1) multiplying the
committed dose equivalents for the organs or tissues that are irradiated and the weighting factors
applicable to those organs or tissues, and (2) summing al the resulting products. Committed
effective dose equivalent is expressed in units of rem or sieverts. (See committed dose equivalent
and weighting factor.)

community (biotic) — All plants and animals occupying a specific area under relatively similar
conditions.

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 who are exposed to
industry that stimulates unwanted noise, smell, industrial traffic, particul ate matter, or other
nonaesthetic impacts.

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

cultural resources— Archaeological sites, historical sites, architectural features, traditional use
areas, and Native American sacred sites.

curie— A unit of radioactivity equal to 37 billion disintegrations per second (i.e., 37 billion
becquerels); aso a quantity of any radionuclide or mixture of radionuclides having 1 curie of
radioactivity.

decommissioning — Retirement of afacility, including any necessary decontamination and/or
dismantlement.

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 soils by washing, heating, chemical or
electrochemical action, mechanical cleaning, or other techniques.

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

dose (radiological) —A generic term meaning absorbed dose, dose equivalent, effective dose
equivaent, committed dose equivalent, committed effective dose equivaent, or committed
equivalent dose, as defined elsewherein this glossary. It isameasure of the energy imparted to
matter by ionizing radiation. The unit of doseisthe rem or rad.
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dose equivalent — A measure of radiological dose that correlates with biological effect on a
common scale for all types of ionizing radiation. Defined as a quantity equal to the absorbed
dose in tissue multiplied by a quality factor (the biological effectiveness of a given type of
radiation) and all other necessary modifying factors at the location of interest. The units of dose
equivalent are the rem and sievert.

effective dose equivalent — The dose value obtained by multiplying the dose equivaents
received by specified tissues or organs of the body by the appropriate weighting factors
applicable to the tissues or organs irradiated, and then summing all of the resulting products. It
includes the dose from internal and external radiation sources. The effective dose equivalent is
expressed in units of rem or sieverts. (See committed dose equivalent and committed effective
dose equivalent.)

effluent — A waste stream flowing into the atmosphere, surface water, groundwater, or soil.
Most frequently the term applies to wastes discharged to surface waters.

emission — A materia discharged into the atmosphere from a source operation or activity.

endangered species — Plants or animals that are in danger of extinction through all or a
significant portion of their ranges and that have been listed as endangered by the U.S. Fish and
Wildlife Service or the National Marine Fisheries Service following the procedures outlined in
the Endangered Species Act and its implementing regulations (50 CFR 424).

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 (EIS) — The detailed written statement required by

Section 102(2)(C) of the National Environmental Policy Act for a proposed major Federal action
significantly affecting the quality of the human environment. A DOE EISis prepared in
accordance with applicable requirements of the Council on Environmental Quality National
Environmental Policy Act regulationsin 40 CFR 1500-1508 and the DOE National
Environmental Policy Act regulationsin 10 CFR 1021. The statement includes, anong other
information, discussions of the environmental impacts of the proposed action and all reasonable
alternatives; adverse environmental effects that 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 devel opment, implementation, and
enforcement of environmental laws, regulations, and policies. Fair treatment means that no
group of people, including racial, ethnic, or socioeconomic groups, should bear a
disproportionate share of the negative environmental consequences 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
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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
populations.

fault — A fracture or a zone of fractures within arock formation along which vertical,

horizontal, or transverse slippage has occurred. A normal fault occurs when the hanging wall has
been depressed in relation to the footwall. A reverse fault occurs when the hanging wall has been
raised in relation to the footwall.

gamma radiation — High-energy, short wavelength, electromagnetic radiation emitted from the
nucleus of an atom during radioactive decay. Gamma radiation frequently accompanies alpha
and beta emissions and aways accompanies fission. Gammav rays are very penetrating and are
best stopped or shielded by dense materials, such as lead or depleted uranium. Gammarays are
similar to, but are usually more energetic than, x-rays.

geology — The science that deals with the Earth: the materials, processes, environments, and
history of the planet, including rocks and their formation and structure.

gray — The International System of Units (SI) unit of absorbed dose. One gay isequal to an
absorbed dose of 1 joule per kilogram (1 gray is equal to 100 rad). (Thejouleisthe Sl unit of
energy.) (See absorbed dose.)

hazardous chemical — Under 29 CFR 1910, Subpart Z, hazardous chemicals are defined as
“any chemical which isaphysical hazard or ahealth hazard.” Physical hazards include
combustible liquids, compressed gases, explosives, flammables, organic peroxides, oxidizers,
pyrophorics, and reactives. A health hazard is any chemical for which there is good evidence
that acute or chronic health effects occur in exposed individuals. Hazardous chemicalsinclude
carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers,
hepatotoxins, nephrotoxins, agents that act on the hematopoietic 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.

hazardous waste — A category of waste regulated under the Resource Conservation and
Recovery Act. To be considered hazardous, a waste 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.

highly enriched uranium — Uranium whose content of the fissile isotope uranium-235 has been

increased through enrichment to 20 percent or more (by weight). (See natural uranium, enriched
uranium, and depleted uranium.)

S42



Summary

hot cell — A shielded facility that requires the use of remote manipulators for handling
radioactive materials.

isotope — Any of two or more variations of an element in which the nuclel have the same
number of protons (i.e., the same atomic number) but different numbers of neutrons so that their
atomic masses differ. Isotopes of a single element possess amost identical chemical properties,
but often different physical properties.

joules— A metric unit of energy, work, or heat, equivalent to 1 watt-second, 0.737 foot-pounds,
or 0.239 calories.

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

low-income population — Low-income populations, defined in terms of U.S. Bureau of the
Census annual statistical poverty levels (Current Population Reports, Series P-60 on Income and
Poverty), may consist of groups or individuals who live in geographic proximity to one another
or who are geographically dispersed or transient (such as migrant workers or Native Americans),
where either type of group experiences common conditions of environmental exposure or effect.
(See environmental justice and minority population.)

low-level radioactive waste —Radioactive waste that is not high-level waste, transuranic waste,
spent nuclear fuel, or by product tailings from processing of uranium or thorium ore. Low-level
waste is generated in many physical and chemical forms and levels of contamination.

materials characterization — The measurement of basic material properties, and the changein
those properties as a function of temperature, pressure, or other factors.

maximally exposed individual (transportation analysis) — A hypothetical (transportation
analysis) 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, the
maximally exposed individual is assumed to be an individual located approximately 33 meters
(100 feet) directly downwind from the accident.

maximally exposed offsite individual — A hypothetical individual whose offsite |ocation and
habits result in the highest total radiological or chemical exposure (and thus dose) from a
particular source for al exposure routes (e.g., inhalation, ingestion, direct exposure).

megawatt — A unit of power equal to 1 million watts. Megawatt-thermal is commonly used to
define heat produced, while megawatt-el ectric defines electricity produced.

millirem — One-thousandth of 1 rem.
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minority population — Minority populations exist where either: (a) the minority population of
the affected area exceeds 50 percent, or (b) the minority population percentage of the affected
areais meaningfully greater than in the general population or other appropriate unit of geographic
analysis (such as a governing body's jurisdiction, a neighborhood, census tract, or other similar
unit). “Minority” refers to individuals who are members of the following population groups:
American Indian or Alaska Native; Asian or Pecific Islander; Black, not of Hispanic origin; or
Hispanic. “Minority populations’ include either a single minority group or the total of all
minority persons in the affected area. They may consist of groups of individualsliving in
geographic proximity to one another or a geographically dispersed/transient set of individuals
(such as migrant workers or Native Americans), where either type of group experiences common
conditions of environmental exposure or effect. (See environmental justice and low-income
population.)

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 a mass slightly greater than that of the proton.
Neutrons are found in the nucleus of every atom heavier than hydrogen-1.

noise — Undesirable sound that interferes or interacts negatively with the human or natural
environment. Noise may disrupt normal activities (e.g., hearing, sleep), damage hearing, or
diminish the quality of the environment.

nonproliferation — Preventing the spread of nuclear weapons, nuclear weapons materials, and
nuclear weapons technol ogy.

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

Notice of I ntent —The notice that an environmental impact statement will be prepared and
considered. The noticeisintended to briefly: (1) describe the proposed action and possible
aternatives; (2) describe the agency’ s proposed scoping process including whether, when, and
where any scoping meetings will be held; and (3) state the name and address of a person within
the agency who can answer questions about the proposed action and the environmental impact
statement.

nuclear facility — A facility subject to requirements intended to control potential nuclear
hazards. Defined in DOE directives as any nuclear reactor or any other facility whose operations
involve radioactive materials in such form and quantity that a significant nuclear hazard
potentially exists to employees or the general public.
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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 material that is made radioactive by exposure to the radiation incident or
to the process of producing or using special nuclear material.

nuclear weapon — The general name given to any weapon in which the explosion results from
the energy released by reactions involving atomic nuclei, either fission, fusion, or both.

Nuclear Regulatory Commission — The Federal agency that regulates the civilian nuclear
power industry in the United States.

offsite — The term denotes alocation, facility, or activity occurring outside of the boundary of a
DOE complex site.

onsite — 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).

paleontological resources — The physical remains, impressions, or traces of plants or animals
from aformer geologic age; may be sources of information on ancient environments and the
evolutionary development of plants and animals.

person-rem — A unit of collective radiation dose applied to populations or groups of individuals
(see collective dose); that is, aunit for expressing the dose when summed across all personsin a
specified population or group. One person-rem equals 0.01 person-sieverts (Sv).

pit — The central core of a primary assembly in a nuclear weapon typically composed of
plutonium-239 and/or highly-enriched uranium and other materials.

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

population dose — See collective dose.

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

rad — See radiation absorbed dose.
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radiation absorbed dose (rad) — The basic unit of absorbed dose equal to the absorption of
0.01 joules per kilogram (100 ergs per gram) of absorbing material.

radioisotope or radionuclide — An unstable isotope that undergoes spontaneous transformation,
emitting radiation. (See isotope.)

Record of Decison — 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 EIS was 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 meansto 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. (See absorbed dose and dose equivalent.)

risk — The probability of adetrimental effect from exposure to ahazard. To describe impacts,
risk is often expressed quantitatively as the probability of an adverse event occurring multiplied
by the consequence of that event (i.e., the product of these two factors). However, a separate
presentation of probability and consequence to describe impacts is often more informative.

safeguards — An integrated system of physical protection, material accounting, and material
control measures designed 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 issues and alternativesto 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 a Notice of Intent to prepare an
EIS. The public scoping processis that portion of the process where the public isinvited to
participate, and includes holding at least one public meeting and requesting written comments on
issues and environmental concerns that an EIS should address. DOE aso conducts an early
internal scoping process for environmental assessments or 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 Data and other classified information or matter, nuclear materials,
nuclear weapons and nuclear weapons components, and/or DOE contractor facilities, property,
and equipment.

seismic — Earth vibration caused by an earthquake or an explosion.

soils— All unconsolidated materials above bedrock. Natural earthy materials on the earth's
surface, in places modified or even made by human activity, containing living matter, and
supporting or capable of supporting plants out of doors.

special nuclear materials— A category of material subject to regulation under the Atomic
Energy Act, consisting primarily of fissile materials. It is defined to mean plutonium,

uranium -233, uranium enriched in the isotopes of uranium-233 or -235, and any other material
that the Nuclear Regulatory Commission determines to be special nuclear material, but it does
not include source material.

staging — The process of using several layers to achieve a combined effect greater than that of
one layer.

stockpile — The inventory of active nuclear weapons for the strategic defense of the United
States.

Stockpile Stewardship Program — A program that ensures the operational readiness (i.e., safety
and reliability) of the U.S. nuclear weapons stockpile by the appropriate balance of surveillance,
experiments, and simulations.

total effective dose equivalent — The sum of the effective dose equivalent from external
exposures and the committed effective dose equivalent from internal exposures.

transuranic waste — Radioactive waste not classified as high-level radioactive waste and that
contains more than 100 nanocuries (3,700 becquerels) per gram of apha-emitting transuranic
isotopes with half-lives greater than 20 years.

threatened species— Any plants or animals likely to become endangered species within the
foreseeable future throughout all or a significant portion of their ranges and which have been
listed as threatened by the U.S. Fish and Wildlife Service or the National Marine Fisheries
Service following the procedures set in the Endangered Species Act and itsimplementing
regulations (50 CFR 424). (See endangered species.)

Type B packaging — A regulatory category of packaging for transportation of radioactive
material. The U.S. Department of Transportation and U.S. Nuclear Regulatory Commission
require Type B packaging for shipping highly radioactive material. Type B packagings must be
designed and demonstrated to retain their containment and shielding integrity under severe
accident conditions, as well as under the normal conditions of transport. The current

U.S. Nuclear Regulatory Commission testing criteriafor Type B packaging designs (10 CFR 71)
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are intended to simulate severe accident conditions, including impact, puncture, heat, and
immersion in water. The most widely recognized Type B packagings are the massive casks used
for transporting spent nuclear fuel. Large-capacity cranes and mechanical lifting equipment are
usually needed to handle Type B packages.

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 afuel for nuclear fission. (See
natural uranium, enriched uranium, highly enriched uranium, and depleted uranium.)

vault (special nuclear material) — A penetration-resistant, windowless enclosure having an
intrusion alarm system activated by opening the door and which also has: (1) walls, floor, and
ceiling substantially constructed of materials that afford forced-penetration resistance at |east
equivaent to that of 8-inch (20-centimeter) thick reinforced concrete; and (2) abuilt-in
combination-locked steel door, which for existing structuresis at |east 1-inch (2.54-centimeters)
thick exclusive of bolt work and locking devices, and which for new structures meets standards
set forth in Federal specifications and standards.

waste management — The planning, coordination, and direction of those functions related to the
generation, handling, treatment, storage, transportation, and disposal of waste, aswell as
associated surveillance and maintenance activities.

weighting factor — Generally, amethod of attaching different importance values to different
items or characteristics. In the context of radiation protection, the proportion of the risk of
effects resulting from irradiation of a particular organ or tissue to the total risk of effects when
the whole body is irradiated uniformly (e.g., the organ dose weighting factor for the lung is0.12,
compared to 1.0 for the whole body). Weighting factors are used for calculating the effective
dose equivalent.
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