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Abstract: DOE’s NNSA is responsible for the safety and reliability of the U.S. nuclear weapons
stockpile, including production readiness required to maintain that stockpile. Since 1989, DOE
has been without the capability to produce certified plutonium pits, which are an essential
component of nuclear weapons. NNSA, the Department of Defense, and Congress have
highlighted the lack of long-term pit production capability as a national security issue requiring
timely resolution. While a small interim capacity is currently being established at the Los
Alamos National Laboratory (LANL), classified analyses indicate that long-term support of the
nuclear stockpile, which is a cornerstone of U.S. nationa security policy, will require a long-
term pit production capability.

Pursuant to National Environmental Policy Act of 1969, as amended (42 USC 4321 et seq.), and
DOE Regulations Implementing National Environmental Policy Act (10 CFR Part 1021), NNSA
has prepared a Supplement to the Programmatic Environmental Impact Statement on Stockpile
Stewardship and Management for a Modern Pit Facility (hereafter, referred to as the MPF EIS)
to support a Record of Decision (ROD) by the Secretary of Energy on: (1) whether to proceed
with aModern Pit Facility (MPF); and (2) if so, where to locate aMPF. This MPF EIS evaluates
the environmental impacts associated with constructing a new MPF at the following sites: (1)
Los Alamos Site, New Mexico; (2) Nevada Test Site; (3) Carlsbad Site, New Mexico; (4)
Savannah River Site, South Carolina; and (5) Pantex Site, Texas. The MPF EIS aso evaluates
an upgrade to the plutonium pit manufacturing capabilities currently being established at
Technical Area 55 (TA-55) at LANL, and the No Action Alternative of relying on the small
interim capacity at LANL. The MPF EIS evaluates a range of pit production capabilities
consistent with national security requirements. Additional NEPA analysis will be required for



the specific siting of such afacility should the decision be made that a MPF isrequired. For this
MPF Draft EIS, constructing and operating a MPF is the preferred aternative. A preferred site
for aMPF has not yet been determined, but will be identified in the Final EIS.

Public Comments: In preparing this MPF Draft EIS, NNSA considered comments received
during the public scoping period from September 20, 2002, through November 22, 2002. In
addition, six public hearings were held to assist NNSA in defining the scope of the analysis. The
first of these public hearings was held on October 8, 2002, in Amarillo, Texas. Hearings were
also held in Carlsbad, New Mexico, on October 10, 2002, in Washington, DC, on October 15,
2002, in Las Vegas, Nevada, on October 17, 2002, in Los Alamos, New Mexico, on October 24,
2002, and in North Augusta, South Carolina, on October 29, 2002. Comments made at these
hearings, as well as each comment received by fax, e-mail, and mail during the scoping period,
were considered in the preparation of the MPF Draft EIS. A summary of the comments is
included in this draft.

The comment period for this MPF Draft EIS will be from June 6, 2003 to August 5, 2003.
Public meetings will aso be held during this 60-day comment period. The dates, times, and
locations of these meetings will be announced in the Federal Register and in local newspapers.
All comments received during the comment period will be considered by NNSA in the Final EIS.
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CONVERSION CHART

To Convert Into Metric

To Convert Into English
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If You Know By To Get If You Know By To Get
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mile 1.60934  kilometer kilometer 0.62414  mile
Area
squareinch  6.4516 square centimeter | square centimeter  0.155 squareinch
sguare feet 0.092903 sguare meter square meter 10.7639  sguare feet
squareyard  0.8361 square meter square meter 1.196 square yard
acre 0.40469  hectare hectare 2471 acre
square mile 258999  squarekilometer | squarekilometer  0.3861 square mile
Volume
fluudounce  29.574 milliliter milliliter 0.0338 fluid ounce
galon 3.7854 liter liter 0.26417 gdlon
cubic feet 0.028317 cubic meter cubic meter 35.315 cubic feet
cubic yard 0.76455  cubic meter cubic meter 1.308 cubic yard
Weight
ounce 28.3495 gram gram 0.03527  ounce
pound 0.45360  kilogram kilogram 2.2046 pound
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METRIC PREFIXES

Prefix Symbol Multiplication Factor
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Summary

This document summarizes the Supplemental Environmental Impact Statement for the National
Nuclear Security Administration’s Modern Pit Facility (MPF) proposal. In addition to
information concerning the background, purpose and need for the proposed action, and the
National Environmental Policy Act process, this summary includes the requirements for the
proposed MPF, the alternatives and planning assumptions, the Department of Energy’ s identified
Preferred Alternative, and a comparison of environmental impacts among alternatives. The
summary identifies the major conclusions, areas of controversy, and issues to be resolved.

S1 I NTRODUCTION AND BACKGROUND
S11 Overview

The U.S. Department of Energy’s (DOE) National Nuclear Security Administration (NNSA) is
responsible for the safety and reliability of the U.S. nuclear weapons stockpile, including
production readiness required to maintain that stockpile. Since 1989, DOE has been without the
capability to produce stockpile certified plutonium pits, which are an essential component of
nuclear weapons. NNSA, the Department of Defense (DOD), and Congress have highlighted the
lack of long-term pit production capability as a national security issue requiring timely
resolution. While a small interim capacity is currently being established at the Los Alamos
National Laboratory (LANL), classified analyses indicate projected capacity requirements
(number of pits to be produced over a period of time), and 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 will require a long-term pit production capability. In particular, identification of a
systemic problem associated with an existing pit type, class of pits, or aging phenomenon cannot
be adequately responded to today, nor could it be with the small capability being established at
LANL (see Section S.2 for a more detailed discussion regarding the purpose and need for a
Modern Pit Facility [MPF]).

Prudent risk management requires that NNSA initiate action now to assure readiness to support
the stockpile and that appropriate pit production capacity is available when needed. Pursuant to
the National Environmental Policy Act of 1969 (NEPA), as amended (42 United States Code
[USC] 4321 et seq.), and the DOE Regulations Implementing NEPA (10 Code of Federal
Regulations [CFR] Part 1021), NNSA is preparing this Supplement to the Programmatic
Environmental Impact Statement (PEIS) on Stockpile Stewardship and Management (SSM) for a
MPF in order to decide: (1) whether to proceed with a MPF; and (2) if so, where to locate a
MPF. Hereafter, this document will be referred to as the Modern Pit Facility Environmental
Impact Statement (MPF EIS).

S111 Relevant History
Plutonium pits for the nuclear weapons stockpile were manufactured at the DOE Rocky Flats
Plant in Golden, Colorado, from 1952-1989. In December 1989, due to environmental and

safety concerns, production at Rocky Flats was shut down by DOE and no stockpile-certified pits
have since been produced by this country. Today, the United States is the only nuclear weapons
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power without the capability to manufacture plutonium pits suitable for use in the nuclear
weapons stockpile.! During the mid-1990s, DOE conducted a comprehensive analysis of the
capability and capacity needs for the entire Nuclear Weapons Complex and evaluated
aternatives for maintaining the Nation's nuclear stockpile in the Final Programmatic
Environmental Impact Satement for Stockpile Sewardship and Management (SSM PEIS)
(DOE/EIS-0236) (DOE 1996b). Issued in September 1996, the SSM PEIS assessed future
stockpile requirements and looked extensively at pit manufacturing capability and capacity
needs. The SSM PEIS evaluated reasonable alternatives for re-establishing interim pit production
capability on a small scale. A large pit production capacity—in line with the capacity planned
for other manufacturing functions—was not evaluated in the SSM PEIS *“because of the small
current demand for the fabrication of replacement pits, and the significant, but currently
undefined, time period before additional capacity may be needed.” In the SSM PEIS Record of
Decision (ROD) (61 FR 68014) on December 26, 1996, the Secretary of Energy decided to re-
establish an interim pit fabrication capability, with a small capacity, at LANL. That decision
limited pit fabrication to a facility “sized to meet programmatic requirements over the next ten or
moreyears.” Inthe ROD, DOE committed to “ performing development and demonstration work
at its operating plutonium facilities over the next several years to study aternative facility
concepts for larger capacity.”

Subsequent to the SSM PEIS ROD, a number of citizen groups filed suit challenging the
adequacy of the SSM PEIS. In August 1998, the SSM PEIS litigation was resolved. As aresult
of that litigation, DOE agreed to entry of a court order that required, “prior to taking any action
that would commit DOE resources to detailed engineering design, testing, procurement, or
installment of pit production capability for a capacity in excess of the level that has been
analyzed in the SSM PEIS (50 pits per year [ppy] under routine conditions, 80 ppy under
multiple-shift operations), DOE shall prepare and circulate a Supplemental PEIS, in accordance
with DOE NEPA Regulation 10 CFR 1021.314, analyzing the reasonably foreseeable
environmental impacts of and alternatives to operating such an enhanced capacity, and shall
issue a ROD based thereon.” This MPF EISis being prepared in part to satisfy that obligation.

Following the SSM PEIS, in January 1999, DOE prepared the Ste-Wide Environmental Impact
Satement for Continued Operation of the Los Alamos National Laboratory (LANL SWEIS)
(DOE/EIS-0238) (DOE 1999a), which evaluated site-specific alternatives for implementing pit
production at LANL. Consistent with the SSM PEIS ROD, the LANL SWEIS evaluated
alternatives that would implement pit production with a capacity up to 50 ppy under single-shift
operations and 80 ppy using multiple shifts. In the ROD for the LANL SWEIS (64 FR 50797)
issued on September 20, 1999, DOE decided to initiate actions that would allow for the
production of up to 20 ppy at LANL, and deferred any decision to expand pit manufacturing
beyond that level. Consistent with the 1996 SSM PEIS ROD and the 1999 LANL SWEIS ROD,
NNSA has been establishing a small pit manufacturing capability at LANL. The establishment
of the interim pit production capacity is expected to be completed in 2007.

1 NNSA has demonstrated the capability to manufacture development pits at the LANL TA-55 Plutonium Facility.
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S1.12 Function of the Pit in Nuclear Weapons

Nuclear weapons function by initiating and sustaining nuclear chain reactions in highly
compressed material which can undergo both fission and fusion reactions. Modern nuclear
weapons have a primary, which is used as the initial source of energy, and a secondary, which
provides additional explosive energy release. The primary contains a central core, the “pit.”
Nuclear weapons cannot operate without a fully functioning pit.

S1.1.3 Nuclear Weapons Stockpile

The size and composition of the U.S. nuclear weapons stockpile is determined annually by the
President. The Secretaries of Defense and Energy jointly sign the Nuclear Weapon Stockpile
Memorandum (NWSM), which includes the Nuclear Weapons Stockpile Plan (NWSP) aswell as
a long-range planning assessment. As such, the NWSM is the basis for all DOE stockpile
support planning. The DOD prepares the NWSP based on military requirements and coordinates
the development of the plan with NNSA concerning its ability to support this plan. The NWSP,
which is classified, covers the current year and a 5-year planning period. It specifies the types
and quantities of weapons required, and sets limits on the size and nature of stockpile changes
that can be made without additional approval of the President. The NWSM directly specifies the
number and types of weapons required to support the stockpile.

Section S.2 discusses the relevant factors, such as treaties and the Nuclear Posture Review
(NPR), that shape national security policies related to the MPF Proposed Action.

S12 Proposed Action, Environmental | mpact Statement Scope, and Alter natives

NNSA proposes to site, construct, and operate a MPF for the purpose of producing plutonium
pits to support long-term national security needs. A range of pit production capacities consistent
with national security requirements is analyzed in this EIS (see Sections S.2 and S.3 for a
discussion of pit production capacity and the range of capacities that are utilized in this EIS).
This MPF EIS analyzes the reasonably foreseeable environmental impacts of, and alternatives to,
operating at the various capacities. Consistent with this approach, the MPF EIS aso evaluates
the No Action Alternative of maintaining the plutonium pit capabilities at LANL that are
currently planned to be in place by 2007, and an upgrade of the Technica Area (TA)-55,
Plutonium Facility, Building 4 (PF-4), at LANL.

For the proposed MPF, this EIS analyzes all reasonable site locations. As described in detail in
Appendix G, NNSA utilized a site screening process to determine a reasonable range of site
aternatives for the MPF EIS. In this site screening process, all existing, major DOE sites were
initially considered to serve as potential host locations for a MPF. The site screening analysis
considered the following criteria: population encroachment, mission compatibility, margin for
safety/security, synergy with existing/future plutonium operations, minimizing transportation of
plutonium, NNSA presence at the site, and infrastructure. The first two criteria were deemed to
be “exclusionary” criteria; that is, a site either passed or failed on each of these two criteria. The
sites that passed the exclusionary criteria were then scored against all criteria. Based upon
results from the site screening analysis, the following were determined to be reasonable
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aternatives for a MPF. (1) Los Alamos Site, New Mexico; (2) Nevada Test Site; (3) Carlsbad
Site, New Mexico; (4) Savannah River Site, South Carolina; and (5) Pantex Site, Texas.

S13 National Environmental Policy Act Strategy

Deciding whether to proceed with a MPF, and if so, where to locate a MPF, is a major Federal
action that could significantly affect the quality of the human environment; therefore, an EIS is
required. NNSA envisions this MPF EIS as a “programmatic document” that would support
these two decisions. In addition, this MPF EIS analyzes a No Action Alternative and an Upgrade
Alternative to the existing PF-4 at TA-55 at LANL. If the Secretary of Energy decides to
proceed with a MPF, a second, tiered, project-specific EIS would be prepared after the MPF EIS
ROD. That EIS would utilize more detailed design information to evaluate reasonable site-
specific aternativesin the vicinity of the host site picked in the MPF EIS ROD. In the event that
the tiered EIS considers alternative site locations beyond existing DOE site boundaries, such
locations would be required to be consistent with the original host site selection criteria.  That
tiered EIS would ultimately support a ROD for the construction and operation for a MPF of a
specific capacity and design at a specific location.

S1l4 Other Relevant National Environmental Policy Act Reviews

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

The SSM PEIS evaluated aternatives for maintaining the safety and reliability of the Nation’s
nuclear stockpile in the post-Cold War world (DOE 1996b). In the December 26, 1996, SSM
PEIS ROD (61 FR 68014), the Secretary of Energy decided, among other decisions, to establish
an interim, small pit fabrication capability at LANL “sized to meet programmatic requirements
over the next ten or more years.” In the ROD, DOE committed to “performing development and
demonstration work at its operating plutonium facilities over the next several years to study
alternative facility concepts for larger capacity.” Consistent with the SSM PEIS ROD, a MPF
would provide alarger plutonium pit capacity to meet long-term national security needs.

Site-Wide Environmental Impact Statement for Continued Operation of the Los Alamos
National Laboratory, DOE/EIS-0238 (LANL SWEIYS)

The LANL SWEIS evaluated alternatives for the continued operation of LANL (DOE 1999a).
Four aternatives were evaluated: (1) No Action, (2) Expanded Operations, (3) Reduced
Operations, and (4) a Greener Alternative. The LANL SWEIS evaluated site-specific
aternatives for implementing pit production at LANL consistent with the SSM PEIS ROD. A
LANL SWEIS ROD was issued on September 20, 1999, to select the Expanded Operations
Alternative (64 FR 50797) with a modification in the level of pit production. This alternative
included the continuation of all activities presently undertaken at LANL, at the highest level of
activity, and an increased pit production capability. In this ROD, DOE decided to implement
actions that would alow for the production of up to 20 ppy a LANL, and deferred any decision
to expand pit manufacturing beyond that level. The LANL SWEIS provides the framework for
the No Action Alternative in the MPF EIS. That is, if the Secretary of Energy decides to not
proceed with a MPF or upgrade the LANL plutonium pit capabilities, then NNSA would rely
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upon the planned capacity at LANL to meet long-term national security needs (i.e., the No
Action Alternative).

Final Programmatic Environmental Impact Statement for the Storage and Disposition of
Weapons-Usable Fissile Materials, DOE/EI S-0229 (S& D PEIS)

The S&D PEIS analyzed the potential environmental consequences of alternatives for the long-
term storage (up to 50 years) and disposition of plutonium from U.S. nuclear weapon
dismantlements (DOE 1996d). Three storage alternatives were evaluated: (1) Upgrade at
Multiple Sites, (2) Consolidation of Plutonium, and (3) Collocation of Plutonium and Enriched
Uranium. Six candidate sites were considered: Hanford Site, Nevada Test Site (NTS), Idaho
National Engineering Laboratory, Pantex, Oak Ridge Reservation, and the Savannah River Site
(SRS). On January 14, 1997, DOE issued a ROD (62 FR 3014) to upgrade the plutonium storage
capabilities of Pantex, Hanford, and SRS and to continue to store plutonium at these facilities.
Weapons-usable plutonium at Rocky Flats would be transported to Pantex and SRS. On August
13, 1998, DOE issued an amended ROD (63 FR 43386) to expand improvements to SRS storage
facilities to alow for accelerated movement of plutonium from Rocky Flats. DOE further
decided in the ROD that the Y-12 National Security Complex (Y-12) on the Oak Ridge
Reservation would continue to store nonsurplus enriched uranium (for the long-term) and surplus
enriched uranium (on an interim basis) in upgraded facilities pending final disposition. Based on
these decisions, plutonium pits to be used in a MPF would be stored at Pantex and enriched
uranium components for the MPF would be stored at Y-12.

Environmental Impact Statement for the Nevada Test Site and Off-Site Locations in the
State of Nevada, DOE/EIS-0243 (NTS SWEIS)

The NTS SWEIS evauated alternatives for the continued operation of NTS (DOE 19964). Four
aternatives were evaluated: (1) No Action Alternative, (2) Discontinuation of Operations,
(3) Expanded Use, and (4) Alternate Use of Withdrawn Lands. On December 13, 1996, DOE
published a ROD (61 FR 65551) selecting the Expanded Use Alternative. In July 2002, DOE
issued a Supplement Analysis for the Final EISfor the NTS and Off-Ste Locations in the Sate of
Nevada (DOE/EIS-0243-SA-01) (DOE 2002b). This supplement analysis determined that there
were no significant changes from actions foreseen in 1996. Furthermore, there were no new
major proposals and projects. Accordingly, it was determined that no supplemental EIS for the
1996 NTS EISisrequired. For purposes of the MPF EIS, the analyses and decisionsin the NTS
SWEIS ROD and Supplement Analysis represent the No Action Alternative at NTS. That is, if
the Secretary of Energy decides to not proceed with a MPF, or decides to not locate a MPF at
NTS, then NNSA would conduct business at NTS within the framework of the NTS SWEIS
ROD and Supplement Analysis.

Final Environmental Impact Statement for the Continued Operation of Pantex and
Associated Storage of Nuclear Weapons Components, DOE/EI S-0225 (Pantex SWEIS)

The Pantex SWEIS evaluated aternatives for the continued operation of Pantex (DOE 1996c).
The SWEIS examined environmental impacts resulting from a reasonable range of activity levels
by assessing the operations on 2,000, 1,000, and 500 weapons per year. The SWEIS aso
addressed environmental impacts resulting from the relocation of interim pit storage to other
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DOE sites. On January 27, 1997, DOE issued a ROD (62 FR 3880) selecting the implementation
of upgrades to enable continued operations, and continued interim pit storage, at Pantex, to
enable increasing the storage level from 12,000 to 20,000 pits.

In April 2002, DOE completed a Supplement Analysis for the Final EIS for the Continued
Operation of Pantex and Associated Storage of Nuclear Weapon Components (DOE/EIS-
0225/SA-03) (DOE 2002a). This analysis looked at the SWEIS completed in 1996 and
concluded that there is no need to supplement the Pantex SWEIS.

With respect to the MPF EIS, the decision to store up to 20,000 pits in upgraded storage facilities
at Pantex is applicable to al alternatives analyzed in the MPF EIS; that is, regardless of any
decisions in the MPF EIS, Pantex will continue to store plutonium pits for the Nation’s nuclear
weapon stockpile. Additionaly, if the Secretary of Energy decides to not proceed with a MPF,
or decides to not locate a MPF at Pantex, then NNSA would conduct business at Pantex within
the framework of the Pantex SWEIS ROD and Supplement Analysis.

Final Supplemental Environmental Impact Statement for the Waste Isolation Pilot Plant
Disposal Phase, DOE/EIS-0026-S-2 (WIPP SEIS)

In 1980, the original Final Environmental Impact Statement for the Waste Isolation Pilot Plant
(DOE/EIS-0200) wasissued. Supplemental EISs (SEISs) wereissued in 1990 and again in 1997.
In addition, several Supplement Analyses (SAs) have been issued. In July 2002, DOE issued the
WIPP EIS-SA (DOE/EIS-0026-S-2) (DOE 1997). This EIS-SA, supported by the earlier
analyses, examined the alternatives associated with the treatment, storage, transportation and
disposal of transuranic (TRU) waste at WIPP, located near Carlsbad, New Mexico. On
September 6, 2002, DOE issued a revised ROD (67 FR 56989) to alow for shipments from
various locations to WIPP. For purposes of the MPF EIS, the analyses and decisions in the
WIPP SEIS and ROD represent the No Action Alternative at WIPP. That is, if the Secretary of
Energy decides not to proceed with a MPF, or decides not to locate a MPF at WIPP, then DOE
would conduct business at WIPP within the framework of the RODs for WIPP EISs and SEI Ss.

Nonnuclear Consolidation Environmental Assessment, DOE/EA-0792

In June 1993, DOE issued the Nonnuclear Consolidation Environmental Assessment (EA) (DOE
1993). This EA analyzed the proposed consolidation of the facilities within the Nation’s Nuclear
Weapons Complex that manufactured the nonnuclear components used in the Nation’s nuclear
weapons arsena. Based on the findings of this EA, on September 14, 1993, DOE issued a
Finding of No Significant Impact (FONSI) which resulted in defense activities being withdrawn
from the Mound Plant in Miamisburg, Ohio, the Pinellas Plant in Pinellas, Florida, and the
nonnuclear activities at the Rocky Flats Plant in Golden, Colorado (58 FR 36658). These
activities were relocated and consolidated at the Kansas City Plant in Kansas City, Missouri and
Sandia National Laboratories, New Mexico. This action also transferred the tritium handling
activities performed at the Mound Plant to SRS. With respect to the MPF EIS, the decision based
on this Nonnuclear Consolidation EA would apply equaly to al MPF adternatives. That is,
nonnuclear components for pits would be produced in existing facilities and shipped to the pit
production facility for assembly into pits.
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Supplement Analysis, Changes Needed to the Sur plus Plutonium Disposition Program

On April 19, 2002, DOE issued an amended ROD (67 FR 19432) for both the Surplus Plutonium
Disposition Final Environmental Impact Satement (DOE/EIS-0283) (DOE 1999b) and the
Sorage and Disposition of Weapons-Usable Fissile Materials Final Programmatic
Environmental Impact Satement (DOE/EIS-0229) (DOE 1996d). This ROD cancelled the
immobilization component of the U.S. surplus plutonium disposition program for surplus
weapons-usabl e plutonium described in these two EISs and selected the aternative of immediate
implementation of consolidated long-term storage at SRS of surplus non-pit plutonium now
stored separately at Rocky Flats. The ROD aso explained that DOE’s current disposition
strategy involves a mixed oxide-only approach, under which DOE would dispose of up to 34
metric tons (37 tons) of surplus plutonium by converting it to mixed oxide fuel and irradiating it
in nuclear power reactors. The Supplement Analysis concluded that changes to the mixed oxide
facility in the F-Area at SRS to allow for the amended ROD would result in no additional
impacts, and that no new or different bounding accident scenarios had been identified.
Accordingly, it was determined that the original analysis was sufficient and that a SEIS was not
required. Relative to the MPF EIS, the NNSA considered use of the plutonium disposition
facilitiesat SRS, but eliminated this option from detailed study (see Section S.3.4.2).

Environmental Impact Statement for the Chemical and Metallurgy Research Building
Replacement Project at L os Alamos National Laboratory, DOE/EIS-0350D (CMRR EIS)

DOE/NNSA is currently preparing an EIS for the Chemistry and Metallurgy Research Building
Replacement Project (CMRR) at LANL (DOE 2003). The purpose of the CMRR EIS is to
evaluate the potential environmental impacts associated with aternatives for replacing the
existing Chemistry and Metallurgy Research Building (CMR) at LANL, which is scheduled to be
shut down in approximately 2010. The preferred aternative is to construct a new CMRR
Facility at TA-55, consisting of two or three buildings. On July 23, 2002, DOE/NNSA published
a Notice of Intent (NOI) in the Federal Register (67 FR 48160). Public scoping meetings were
held in August 2002. DOE/NNSA issued a Draft CMRR EIS in May 2003. The Final CMRR
ElS is expected to be issued in late 2003 or early 2004. Under the No Action Alternative and the
TA-55 Upgrade Alternative, direct analytical chemistry and metallurgical support would be
provided by the existing CMR or the proposed CMRR (see Section S.3.4.5).

S15 Public Scoping Process

Scoping is a process in which the public and stakeholders provide comments directly to the
Federal agency on the scope of the EIS. This process begins with the publication of aNOI in the
Federal Register. On September 23, 2002, DOE published a NOI to prepare the MPF EIS (67
FR 59577) and invited public comment on the MPF EIS proposal. Subsequent to this notice,
DOE held public scoping meetings in Amarillo, Texas, Carlsbad, New Mexico; Las Vegas,
Nevada; Los Alamos, New Mexico; North Augusta, South Carolina; and Washington, DC. In
addition, the public was encouraged to provide comments viamail, e-mail, fax, and the Internet.

A neutral facilitator conducted the meetings to direct and clarify discussions and comments.
Court reporters were also present to provide a verbatim transcript of the proceedings and record
any formal comments. All scoping meeting comments, along with those received by mail or
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Internet during the public scoping comment period, were considered by DOE in preparing this
EIS. A summary of the comments received during the public scoping process, as well as DOE’s
consideration of these comments, is provided in Appendix E of thisEIS.

Summary of Major Comments Received

Nearly 1,600 comments were received from individuals, interested groups, and Federal, state,
and local officials during the public scoping period, including approximately 480 oral comments
made during the public meetings. The remainder of the comments (1,106) was submitted at the
public meetings in written form, or were submitted via U.S. mail, e-mail, or fax, over the entire
scoping period.

Many of the oral and written comments questioned the need for a MPF. In particular,
commentors questioned why the facility was needed since the NOI stated that no problems that
would require pit replacements had been found to date. Commentors also quoted several
previous DOE documents and DOE and other government officials who stated that both the
nuclear and nonnuclear parts of pits in the stockpile were stable and reliable into the foreseeable
future.

Other commentors cited a number of studies done by both DOE and independent researchers that
demonstrated the stability of plutonium, a main component of a pit, over time; thus commentors
felt that until conclusive evidence on pit aging is established, a MPF is not necessary.

Several commentors dismissed the need for the Proposed Action by stating that the PF-4, the
current interim production plutonium facility at LANL, analyzed in the 1996 Final
Programmatic Environmental Impact Statement for Stockpile Stewardship and Management
(DOE 1996b) for production of up to 80 ppy, aready met the needs of pit refurbishment for the
nuclear stockpile. Many commentors also noted that the NOI statement that “...DOE has been
without the capability to produce plutonium pits...” is alarmist and false, considering the PF-4

capability.

Many commentors raised the issue of international treaties and decisions, particularly the
Nuclear Nonproliferation Treaty, the Strategic Offensive Nuclear Reduction Treaty (M oscow
Treaty), the Comprehensive Test Ban Treaty, and International Court of Justice Decision, July
1996 opinion, questioning whether a MPF would be consistent with international law.
Commentors specifically stated that since the United States had agreed, under the Moscow
Treaty, to reduce its number of operationally deployed strategic nuclear weapons to
approximately 1,700-2,200, the PF-4 was more than sufficient to meet pit refurbishment needs;
thus a MPF would not be necessary. Furthermore, commentors wanted clarity on why “agility,”
defined in the NOI as the ability to change and expand pit production types and plutonium pit
designs simultaneously, was necessary at all considering the United States had committed, under
the Moscow Treaty, to reduce its number of weapons.

Other issues raised regarding need included questions on why the several thousand pitsin reserve
at Pantex could not be used to replace any potentialy deteriorating pits in the active nuclear
stockpile. Others questioned why a MPF was necessary at al since DOE had created the
Stockpile Stewardship Program to monitor the nuclear stockpile. They went on to question that
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if aMPF were built, why would it be necessary to have both the Stockpile Stewardship Program
and aMPF.

A significant number of commentors also expressed concern about the costs associated with
building a MPF. Commentors wanted to see the full costs associated with each phase of a MPF:
design, construction, operation, transportation of materials, waste handling and final disposition
of waste, security, decommissioning, destruction and return of land to its original condition.

Several commentors expressed concern about environmental, safety, and health risks associated
with a MPF, particularly the transportation of pit materials and waste across the Nation's
highways. DOE representatives were urged to thoroughly evaluate the potential consequences of
the Proposed Action on local wildlife, water resources, air quality, the potential for accidents and
their consequences, and the heath and safety of residents near a prospective site and along
transportation routes. Commentors suggested that the EIS quantify all radionuclide and chemical
emissions associated with the MPF Alternative. Many were concerned that a MPF would not
avoid the waste and contamination problems of the old pit facility at the Rocky Flats Plant,
which ceased operations in 1989.

Many commentors also expressed concern about the safety and security of a MPF from terrorist
actions both from on the ground and from the sky and wanted to know what measures DOE
would implement to prevent such actions.

Many commentors expressed support for the No Action Alternative. More than 70 of the
comments received were part of a write-in postcard campaign objecting to nuclear weapons. A
number of commentors expressed support for aMPF. Other commentors also expressed favor or
opposition to the MPF Alternative, reasons for which included security, cost, and workforce
advantage.

Major issues identified through the scoping period are addressed in this EIS by analyses in the
following areas:

Land resources, including land use and visual resources
Site infrastructure

Air quality and acoustics

Water resources, including surface water and groundwater
Geology and soils

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

Cultural and paleontological resources, including prehistoric resources, historic resources,
and Native American resources
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Socioeconomics, including employment and local economy, population, housing, community
or local government public finances, and local transportation

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

In addition to analyses in these areas, the EIS aso addresses unavoidable impacts and
irreversible and/or irretrievable commitment of resources, and impacts of long-term production.
A complete listing of the comments that were received, as well as how each specific comment
was considered in the analysis of this document, is also included in Appendix E.

S16 Organization of this Environmental Impact Statement

This EIS consists of this summary plus two volumes. Volume | contains the main analyses,
while Volume Il contains technical appendixes that support the analysesin Volume |, along with
additional project information. Volume | contains 11 chapters that include the following
information:

Chapter 1—Introduction: MPF EIS background and the environmental analysis process.

Chapter 2—Purpose and Need: Reasons why DOE needs to take action and purposes to be
achieved.

Chapter 3—Proposed Action and Alter natives: The way DOE proposes to meet the specified
need and achieve the objectives. This chapter also includes a summary comparison of the
potential environmental impacts of the EIS alternatives and identifies any preferred alternative.

Chapter 4—Affected Environment: Aspects of the environment that might be affected by the
ElS aternatives.

Chapter 5—Environmental Impacts: Analyses of the potential impacts on the environment.
Impacts are compared to the projected environmental conditions that would be expected if no
action were taken.

Chapter 6—Regulatory Requirements. Environmental, safety, and heath regulations that
would apply for the EIS alternatives, and agencies consulted for their expertise.

Chapters 7-11: An index; list of references; alist of preparers; alist of agencies, organizations,
and persons to whom copies of this EIS were sent; and a glossary.

Volume Il contains eight appendixes of technical information in support of the environmental
analyses presented in Volume |. These appendixes contain the following information: details of
the pit production process and requirements; human health; accidents; transportation; summary
of scoping comments; methodology; project studies and notices; and contractor disclosure.
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S.2 PUrRPOSE AND NEED

This section discusses the reasons why the NNSA is proposing to construct and operate a MPF,
as well as the goals to be achieved with MPF. This section aso discusses relevant national
security policies and their relationship to MPF.

S21 Introduction and Need for a Modern Pit Facility

As explained in Section S.1.1, DOE’s NNSA is responsible for the safety and reliability of the
U.S. nuclear weapons stockpile, including production readiness required to maintain that
stockpile. Plutonium pits are an essentia component of nuclear weapons. Historically,
plutonium pits for the nuclear weapons stockpile were manufactured at the DOE’s Rocky Flats
Plant in Colorado. At peak production, the Rocky Flats Plant produced a thousand or more pits
per year. In 1989, due to environmental and safety concerns, pit production was shut down by
the DOE at the Rocky Flats Plant, leaving the Nation without the capability to produce
plutonium pits for the nuclear weapons stockpile. Today, the United States is the only nuclear
weapons power without the capability to manufacture plutonium pits suitable for use in the
nuclear weapons stockpile.*

Since approximately 1996, the NNSA has been establishing a small interim pit manufacturing
capability at the LANL. While this small interim pit production capacity is expected to be
completed in 2007, classified analyses indicate projected capacity requirements (number of pits
to be produced over a period of time), and agility (ability to rapidly change from production of
one pit type to another, ability to simultaneously 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
will require a long-term pit production capability. In particular, identification of a systemic
problem associated with an existing pit type, class of pits, or aging phenomenon cannot be
adequately responded to today, nor could it be with the small capability currently being
established at LANL. Sections S.2.1.1 and S.2.1.2 discuss pit aging and accelerated aging
testing. Sections S.2.1.3 and S.2.1.4 provide a discussion of capacity and agility requirements
that would be addressed by the proposed M PF.

S211 Pit Aging asaDriver

Modern nuclear weapons have a primary, which contains a central core, the “pit” (typically
composed of plutonium-239). Many complex physical and chemical interactions occur during
the split second that the primary operates.

However, as materials age, particularly those in nuclear weapons, they tend to change. Age
related changes that can affect a nuclear weapon'’s pit include changes in plutonium properties as
impurities build up inside the material due to radioactive decay, and corrosion along interfaces,
joints, and welds. The reliability of the U.S. nuclear weapons stockpile requires that pits will
operate as designed.

Although the U.S. nuclear weapons stockpile is presently safe and reliable, these nuclear
weapons are aging. The average age of the stockpile is currently about 19 years, and many

1 NNSA has demonstrated the capability to manufacture development pits at the LANL TA-55 Plutonium Facility.
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weapons have exceeded their origina design life. In the past, individual weapons in the
stockpile were replaced by new-design or upgraded weapons before they approached the end of
their design life. However, because the United States has not produced any new nuclear
weapons since 1989, some weapons are remaining in the stockpile much longer than previoudly.
This may create issues about the performance capability of stockpile weapons because of
uncertainties in the effects of pit aging past the design life. Planning and design of a MPF is a
prudent risk management approach to assure readiness to support the stockpile.

S21.2 Assessment of the Pit Lifetime

Pit lifetime is a fundamental uncertainty which NNSA is working to quantify. Currently
deployed, enduring stockpile pits will reach their end-of-life (EOL) at some presently unknown
future date. (In this context, EOL refers to the time when a weapon system with a particular pit
can no longer be certified to meet military characteristics in required environments, due to aging
[discussed above in Section S.2.1.1]). In order to determine when this EOL occurs, NNSA must
understand aging in plutonium and the effect of aging-related changes on pit performance. The
three most important potential aging effects in plutonium result from the radioactive decay of the
various plutonium isotopes (and the impact of this decay on the chemistry, structure, and
properties of the material), the thermodynamic phase stability of the plutonium alloy, and the
corrosion of the plutonium during both storage and function. In many cases, these aging effects
accumulate slowly over decades, and not necessarily in a linear fashion. Only when key
properties have sufficiently changed would NNSA anticipate a measurable impact on weapons
safety or performance. Through the process of accelerated plutonium aging experiments, model
development of the age-related changes, and design sensitivity studies, weapons designers are
working to specify the limits of acceptable change for each of these properties by evaluation of
performance margins associated with each system. By combining these limits with the measured
or predicted rates of change due to aging effects, NNSA expects to improve estimates for pit
lifetimes.

A series of experiments are being conducted to measure the properties (fundamental structural,
physical, chemical and mechanical properties, such as electrical resistivity and elastic constants,
and metallic properties such as density, chemistry and strength) of the accelerated-aging
plutonium samples as they age beyond the oldest plutonium in the stockpile. The results from
accelerated aging experiments will be used in design analyses and further tests to assess the
potential impact of aging on the performance of weapons. Based on information developed to
date, which includes careful evaluation of the effects described above through extensive
characterization of old pits, modeling, and preliminary design sensitivity calculations, initial
estimates of minimum pit lifetimes have been derived. Evauation of the oldest samples of
plutonium metal, both metal of oldest absolute age (40 years) as well as the oldest samples most
directly comparable to the enduring stockpile (25 years) have shown predictably stable behavior.
Hence, the NNSA weapons laboratories have determined that pits will perform adequately for
45-60 years. Moreover, continuing research will strengthen the linkage between changes
resulting from aging, key properties, and weapons performance as determined by prior nuclear
tests.

During the public scoping period, some commentors questioned whether plutonium pits degrade
over time. Many cited an article written by Raymond Jeanloz that appeared in Physics Today in
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December 2000, in which Professor Jeanloz concluded that, “Plutonium exhibits good crystalline
order even after decades of aging.” Professor Jeanloz suggested this as evidence that phase
stability was not a likely concern. Unfortunately, recent local-structure measurements by the
weapons laboratories have demonstrated the immense complexity of local atomic arrangements
in the crystalline plutonium lattice and increased delta-phase stability with aging cannot be
assumed. Although measurements of naturally aged plutonium have shown macroscopic delta-
phase stability over time, NNSA is examining the local structure picture carefully in the
accelerated aging program to assure that the 45-60 year pit lifetime remains valid.

NNSA has made substantial progress in the past few years in achieving a fundamental
understanding of some of the age-related changes in plutonium. The theoretical, modeling, and
experimental components are now in place to make significant progress over the next few years
to quantify the margins and uncertainties. NNSA is encouraged that measurements to date have
not shown any significant degradation of pits over approximately 40 years. The changes
observed to date have been quite small, giving both LANL and LLNL investigators reasonable
confidence in the 45-year minimum lifetime estimate based on the data collected to date.

S213 Capacity asa Driver

Most of the pitsin the enduring stockpile were produced in the mid-to-late 1970s and 1980s, and
no pits have been produced since 1989. In approximately 2020, some pits in the enduring
stockpile will be approaching the 45-year pit lifetime. Given the fact that many types of pitsin
the enduring stockpile may reach their EOL at about the same time (see Section S.2.1.4), prudent
risk management requires that NNSA initiate action now to ensure that appropriate pit
production capacity is available when needed. As shown on Figure S.2.1.3-1, it will take
approximately 17 years to design and construct a MPF before full-scale production can begin.
Consequently, in order for a MPF to be in production by approximately 2020, planning for such
afacility must begin now.

It should also be noted that the size and composition of the enduring stockpile are al'so uncertain.
In classified analyses, the NNSA has considered possible futures in which the stockpile size
could be reduced to 1,000 total weapons or in which it could be as large as required to meet
Nuclear Posture Review (NPR) requirements. Although the precise future capacity requirements
are not known with certainty, enough clarity has been obtained through these ongoing classified
studies (which are part of the classified appendix to this MPF EIS) that NNSA can identify a
range of pit production capacity requirements that form the basis of initia MPF alternative
evauations during the conceptual design phase. The classified studies examined capacity
requirements that would result from a wide range of enduring stockpile sizes and compositions,
pit lifetimes, emergency production needs (referred to as “contingency” requirements), facility
full-production start dates, and production operating practices, e.g., single versus multiple shifts.
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FigureS.2.1.3-1. Modern Pit Facility Project Schedule
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Pit capacity reguirements must also account for the need for additional pits, e.g., logistics spares
and surveillance units. As aresult of this requirement, the number of pits that must be available
to support a specific weapon system will exceed the number of deployed strategic weapons and

vary by pit type.

Contingency production requirements are also an important driver for the need for a MPF.
Contingency production, which is the ability to produce a substantial quantity of pits on short
notice, is distinct from the capacity needed to replace pits destroyed for surveillance or other
reasons (such as for production quality assurance or other experiments). The capacity of a MPF
needs to support both scheduled stockpile pit replacement at EOL and any “unexpected” short-
term production. Such short-term *contingency” production may be required for reliability
replacement (replacement of pits to address, for example, a design, production, or unexpected
aging flaw identified in surveillance), or for stockpile augmentation (such as the production of
new weapons, if required by national security needs).

In all cases, and in all combinations with other capacity drivers, the interim production capacity
being established at LANL will be inadequate to maintain these projected stockpiles. The
required production capacity is a function of pit lifetime, stockpile size, and start date of full-
scale production. To account for these variables, this MPF EIS evaluates a pit production
capacity between 125-450 ppy for full-scale production beginning in approximately 2020.

S214 Agility asa Driver

A critical element of production readiness is the agility (the ability to change rapidly from the
production of one pit type to another, or to simultaneously produce different pit types) of the
production line. Pits in the current enduring stockpile were produced over a relatively short
period of time and can therefore be expected to reach their respective EOLs at about the same
time, as well. Thus, any strategy to replace the enduring stockpile pits before they reach their
EOL must address both the production rate for a particular pit type (the capacity driver discussed
in Section S.2.1.1), and the ability to produce all necessary pit typesin arelatively short period
of time. For thisreason, agility is an essential requirement for a MPF.

Contingency production also requires agility. If contingency production is ever needed, the
response time will likely be driven by either areliability problem that requires prompt response,
or another type of emergency that must be addressed quickly. Thus, changeover from production
of one pit type to another will have to be demonstrated for both replacements of pits at EOL (a
process that will alow for planning and scheduled activities in advance of the need date), as well
asfor startup of contingency production with little notice (and therefore little planning time).

S22 Purposesto be Achieved by a Modern Pit Facility

If constructed and operated, a MPF would address a critical national security issue by providing
sufficient capability to maintain, long-term, the nuclear deterrent that is a cornerstone of U.S.
national security policy. A MPF would provide the necessary pit production capacity and agility
that cannot be met by pit production capabilities at LANL.
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As explained in Section S.1.4, this EIS and NEPA process will support a ROD by the Secretary
of Energy on: (1) whether to proceed with a MPF; and (2) if so, where to locate a MPF. A siting
decision would enable NNSA to better focus detailed design activities and to improve the
efficiency and cost-effectiveness of pre-construction activities. If the Secretary decides to
proceed with a MPF, a tiered, project-specific EIS would be prepared after the MPF EIS ROD.
That tiered EIS, which would utilize detailed design information to eval uate site-specific location
aternatives in the vicinity of the host site picked in the MPF EIS ROD, would ultimately support
aROD for construction and operation of a MPF.

S23 National Security Policy Considerations

There are severa principal national security policy overlays and related treaties that are
potentially relevant to the proposal to construct and operate the MPF, such as. the NPR; the
Nuclear Weapons Stockpile Memorandum and the corresponding Nuclear Weapons Stockpile
Plan; the Nuclear Nonproliferation Treaty (NPT), and the Comprehensive Test Ban Treaty. Each
of these is discussed below.

S231 Nuclear Posture Review

In 2001, Congress required the DOD, in consultation with DOE, to conduct a comprehensive
review of the nuclear posture of the United States for the next 5-10 years. The resulting
classified report to Congress, entitled the Nuclear Posture Review, addresses the following
elements:

Therole of nuclear forcesin U.S. military strategy, planning, and programming

The policy requirements and objectives for the United States to maintain a safe, reliable,
and credible nuclear deterrence posture

The relationship among the U.S. nuclear deterrence policy, targeting strategy, and arms
control objectives

The levels and composition of the nuclear delivery systems that will be required for
implementing the U.S. national and military strategy, including any plans for replacing or
modifying existing systems

The nuclear weapons complex that will be required for implementing the U.S. national and
military strategy, including any plans to modernize or modify the complex

The active and inactive nuclear weapons stockpile that will be required for implementing
the U.S. national and military strategy, including any plans for replacing or modifying
warheads

With respect to the Proposed Action in this EIS, the NPR confirms that a MPF production
facility will be required for large-scale replacement of existing plutonium components and any
production of new designs. The NPR aso recommends that the DOE/NNSA “accelerate
preliminary design work on a modern pit manufacturing facility so that production capacity can
be brought online when needed.”
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S232 Nuclear Weapons Stockpile Memorandum and Nuclear Weapons Stockpile
Plan

Although the NWSP and NWSM are classified documents, their effect in shaping the MPF EIS
can be explained in an unclassified context. As explained in Section S.1.3, the NWSP specifies
the types and quantities of nuclear weapons required, and sets limits on the size and nature of
stockpile changes that can be made without additional approval by the President. The NWSM,
which isjointly signed by the Secretaries of Defense and Energy, includes the NWSP and along-
range planning assessment. As such, the NWSM is the basis for NNSA stockpile support
planning. The NWSP and NWSM are highly dependent upon national security objectives
determined by the President. In this regard, the United States has committed to reduce the
number of operationally deployed strategic nuclear weaponsto 1,700-2,200 in 2012.

S233 Nuclear Nonproliferation Treaty

The NPT was ratified by the U.S. Senate in 1969 and officialy entered into force as a Treaty of
the United States in 1970. Today, the United States continues to view the NPT as the bedrock of
the global effort to prevent the spread of nuclear weapons and to reduce nuclear weapons
stockpiles. Article VI of the NPT obligates the parties “to pursue negotiations in good faith on
effective measures relating to cessation of the nuclear arms race at an early date and to nuclear
disarmament, and on a treaty on genera and complete disarmament under strict and effective
international control.” The United States has taken this obligation seriously and has reduced its
nuclear weapons stockpile. Some examples are the 1987 Treaty on Intermediate Range Nuclear
Forces, which eliminated an entire class of nuclear weapon systems; and the 1991 Presidential
Nuclear Initiative, which led to the withdrawal and destruction of thousands of U.S. nonstrategic
nuclear weapons. U.S. and Russian cooperation throughout the 1990s has led to continued
reductions in nuclear weapons and the withdrawal of hundreds of tons of fissile material from
defense stockpiles. The 1991 Strategic Arms Reduction Treaty led to significant reductions in
the number of deployed strategic nuclear warheads. In the future, the United States will require
far fewer nuclear weapons. Accordingly, President Bush has decided that the United States will
reduce its operationally deployed strategic nuclear weapons to a level between 1,700 and 2,200
over the next decade.

It must be noted that the NPT does not provide any time period for achieving the ultimate goal of
nuclear disarmament nor does it preclude the maintenance of nuclear weapons until their
disposition. For this MPF EIS, speculation on the terms and conditions of a “zero level” U.S.
stockpile, as some have suggested during the scoping meetings, goes beyond the bounds of the
reasonably foreseeable future consistent with the NPR. The Proposed Action in this EIS, which
would enable NNSA to maintain the reliability of the enduring stockpile until the ultimate goals
of the NPT are attained, is consistent with the NPT.

S234 Comprehensive Test Ban Treaty

The Comprehensive Test Ban Treaty, which bans all nuclear explosions for civilian or military
purposes, was signed by the United States on September 24, 1996, but has never been ratified by
the U.S. Senate. Nonetheless, the United States has been observing a moratorium on nuclear
testing since 1992, and the NPR strategy discussed in Section S.2.3.1 reflects this policy. The
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Proposed Action in this EIS would be consistent with a continuing U.S. moratorium or a
Comprehensive Test Ban Treaty.

S3 ALTERNATIVES
S3.1 Pit Production Operational Requirements

This EIS analyzes the impacts from the construction and operation of a new facility, referred to
as a MPF, to produce plutonium pits for nuclear weapons. In addition to the construction of a
totally new facility, an option to upgrade the existing TA-55 Facility at the LANL to increase its
output is analyzed as well as the No Action Alternative. This section discusses the overal pit
production process, and lists the facility requirements necessary to accommodate this process.
The MPF isin aconceptua design stage.

S31.1 Pit Production Process

The following discussion is a brief summary of the pit production process that would be
accomplished in aMPF. The overall process is depicted in Figure S.3.1.1-1 which shows three
main areas. Material Receipt, Unpacking, & Storage; Feed Preparation; and Manufacturing.

Material Receipt, Unpacking, & Storage

Plutonium feedstock material would be delivered from offsite sources in DOE/Department of
Transportation (DOT) approved shipping containers, hauled by Safe Secure Trailers (SST) or
Safeguards Transporters (SGT). The bulk of the feedstock material would be in the form of pits
from old weapons to be recycled with small amounts of plutonium metals from LANL and SRS.
Each shipment would be measured to confirm the plutonium content, entered into the facility’s
Material Control & Accountability (MC&A) database, and placed into temporary storage.
Containment vessels with the feedstock material would then be accountability measured and
transferred to the Receipt Storage Vault pending transfer to the Feed Preparation Area.

Feed Preparation

The containers would then be transferred through a secure transfer corridor to an adjacent Feed
Preparation Area where plutonium metal is prepared for manufacturing. For pits to be recycled,
mechanical disassembly involves cutting the pit in half and removing all non-plutonium
components. Notable among these non-plutonium components is enriched uranium, which would
be decontaminated and then shipped to the Y-12 Nationa Security Complex for recycling. All of
the other disassembled components would be decontaminated to the maximum extent possible
and then disposed of as either low level waste (LLW) or TRU waste as appropriate.

There are two baseline processes being evaluated for the purification of the plutonium metal.
One baseline relies more heavily on aqueous chemistry (aqueous process) and the other on
pyrochemical reactions (pyrochemical process). The primary difference between the two
baselines is that the agueous process does not employ chloride containing agueous solutions,
which means conventional stainless steels can readily be used to contain all of its processes. On
the other hand the pyrochemical process requires specialized materials to contain the corrosive
chloride bearing solutions that it employs.
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The primary process evaluated in this EIS is the aqueous process. This is awell-known process
that has been successfully used at DOE sites for many years. It is comparatively ssimple and
experiences few, but well controlled corrosion problems. However, it is not as space efficient
and does not produce as pure a product metal as the pyrochemical process. This lower purity
requires more complete processing and historically the agueous process produces significantly
more waste than the pyrochemical process. This provides a bounding analysis of the waste
impact from a MPF.

The pyrochemical process is more complex than the agueous process, employing seven versus
four magjor processing steps. However, this can be done in less space with more processing
flexibility. It also produces very pure metal and a lower volume of waste. The purity of metal
alows the pyrochemical process to have the option of only partially processing metallic
plutonium to obtain adequate production purity. Although it requires special materials of
construction to contain the corrosive chloride solutions it appears to have the greatest potential
for improvement based on results from ongoing technology development projects. The
pyrochemical process has been used for many yearsat LANL.

The pyrochemical process is being investigated because it has the potentia to be
environmentally more benign, thus having less environmental impact than the agqueous process.
The impacts from both of these processes will therefore be bounded in this EIS. As the design of
the MPF develops and a final purification method is chosen, the site-specific tiered-EIS will
evaluate the impact of the actual process to be used.

Manufacturing

The plutonium metal resulting from the purification process would be transferred to the
manufacturing area where it would be melted and cast into required shapes in a foundry
operation. These castings would be machined to proper dimensions, combined with other non-
plutonium parts, and assembled into pits. New pits would be inspected and prepared for storage
and eventual shipment to Pantex.

S31.2 Modern Pit Facility Requirements

Aside from the question of when a MPF would need to become operational, the question of
design size of a MPF is next in importance. Design size would be primarily affected by both the
operational lifetime of pits and the size of the stockpile. Since there is uncertainty over both
these issues (see Section S.2), the final design size of a MPF has not yet been determined. These
uncertainties have been evaluated in classified studies. Three levels of production are evaluated
to provide areasonable range for analysisin this MPF EIS. These are 125, 250, and 450 pits per
year in a single-shift operation. To accommodate these three production rates, this EIS analyzes
three different plant sizes. Another consideration is the contingency or surge use of two-shift
operations for emergencies.

Security

The majority of the facilities of a MPF would be located within a Perimeter Intrusion Detection
and Assessment System (PIDAS). The PIDAS is a multiple sensor system within a 9-m (30-ft)
wide zone enclosed by two fences that surround the entire Security Protection Area. In addition,
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there would be 6-m (20-ft) clear zones on either side of the PIDAS. There would be an Entry
Control Facility (ECF) at the entrance to the Security Protection Area.

Process Buildings

A proposed concept being evaluated for a MPF divides the major plant components into three
separate process buildings identified as Material Receipt, Unpacking, & Storage; Feed
Preparation; and Manufacturing. The process buildings would be two-story reinforced concrete
structures located above ground at grade.

The first story of each building would include plutonium processing areas, manufacturing
support areas, waste handling, control rooms, and support facilities for operations personnel.
The second story of each of the three process buildings would include the heating, ventilating,
and air conditioning (HVAC) supply fans, exhaust fans and high-efficiency particulate air
(HEPA) filters, breathing/plant/instrument air compressor rooms, electrical rooms, process
support equipment rooms, and miscellaneous support space. Each of these processing buildings
would have its own ECF, truck loading docks, operations support facility, and safe havens
designed in accordance with applicable safety and security requirements. The three process
buildings would be connected with secure transfer corridors.

Support Buildings Within the Perimeter Intrusion Detection and Assessment System

The major support structures located within the PIDAS would include the Analytical Support
Building and the Production Support Building. The Analytical Support Building would contain
the laboratory equipment and instrumentation required to provide analytical chemistry and
metallurgical support for the MPF processes, including radiological analyses. The Production
Support Building would provide the capability for performing nonradiological classified work
related to the development, testing, staging, and troubleshooting of MPF processes and
equipment during operations. A number of other smaller structures also supporting the MPF
would include the standby generator buildings, fuel and liquid gas storage tanks, HVAC chiller
buildings, cooling towers, and the HVAC exhaust stack.

Support Buildings Outside the Perimeter Intrusion Detection and Assessment System

The major structures located outside the PIDAS would include the Engineering Support
Building, the Commodities Warehouse, and the Waste Staging/TRU Packaging Building. This
Waste Staging/TRU Packaging Building would be used for characterizing and certifying the
TRU waste prior to packing and short-term lag storage prior to shipment to the TRU waste
disposal site. Parking areas and stormwater detention basins would also be located outside the
PIDAS. In addition, a temporary Concrete Batch Plant and Construction Laydown Area would
be required during construction.

A generic layout showing the major buildings and their relationship to each other is shown in

Figure S.3.1.2-1. Table S.3.1.2-1 shows the dimensions involved for the three different plant
capacities.
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Table S.3.1.2-1. Dimensionsfor the Three Different MPF Capacities

125 ppy 250 ppy 450 ppy
Processing Buildings Footprint (m?) 28,600 32,800 44,900
Support Buildings Footprint (m?) 26,000 26,200 29,900
Total Buildings Footprint (m?) 54,600 59,000 74,800
Total Buildings Footprint (ha) 5.46 5.90 7.48
Areainside PIDAS (ha) 255 26.3 31.6
Area Developed During Construction (ha) 56.3 58.3 69.2
Post Construction Developed Area (ha) 445 46.5 55.8
Source: MPF Data 2003.

S3.13 Differences Between a M odern Pit Facility and the Rocky Flats Plant

A MPF would be designed and operated to minimize risk to both workers and the genera public
during normal operations and in the event of an accident. Benefiting from decades of
experience, the MPF would employ modern processes and manufacturing technologies and
would utilize an oversight structure for safety, environmental protection, and management
oversight that has been established since Rocky Flats ceased operations.

Building Design

Modern safety and security design standards of today require substantially different structures
from the earlier pit manufacturing facilities at the Rocky Flats Plant, near Golden, Colorado.
The buildings at the Rocky Flats Plant were constructed in the 1950s with metal roof sheeting
covered by a built-up weather seal. In contrast, the exterior walls and roof of PF-4 (the current
interim production plutonium machining facility at LANL) are constructed of reinforced
concrete more than afoot thick. Internal walls at PF-4 are designed to provide multiple-hour fire
barriers between wings. A MPF would be designed with similar improvements over practices at
Rocky Flats.

Fire Control

Although DOE experienced accidents associated with the manufacture of plutonium pits, most of
these accidents occurred in a relatively short time period (from 1966-1969) at the Rocky Flats
Plant. The majority of these accidents involved plutonium metal and chips undergoing
spontaneous ignition. Such events can occur when the environment they are in allows for the
rapid oxidation of plutonium, often in association with amoist air environment. Efforts at Rocky
Flats concentrated on the elimination of such fires. It is now recognized that potential for fire
initiation cannot be totally eliminated. Although the frequency and severity of fires can be
reduced through the management of combustible materials and facility design, such events are
now anticipated and planned for in the structural and process design and operational procedures.
Engineering monitoring systems would be activated if a fire occurs. These systems would
activate controls and procedures to control, quickly suppress, and contain fires within the
specific originating glovebox, minimizing the risk to workers and the general public.
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Today, plutonium machining activities are conducted in gloveboxes supplied with an inert gas.
Furthermore, gloveboxes are now equipped with exhaust filter systems. All working areas are
separately vented with systems containing HEPA filters. These HEPA filters are fabricated of
special nonflammable bonded material. Filter plenums are equipped with an automatic cooling
system to reduce the temperature of the air reaching the final stages of HEPA filters. Unlike
Rocky Flats, a MPF would have an automatic fire detection and suppression system designed to
meet the latest National Fire Protection Association life safety codes and standards for
manufacturing facilities. The design features would include multiple zones for both fire
detection and suppression to assure that any fire which may occur would be isolated in small,
separated areas of the facility, and thereby preclude the spread of fire to other separated areas or
the entire building.

Waste Management and Material Control

A MPF would have a dedicated waste handling area capable of preparing waste for transport in
accordance with established procedures and waste acceptance requirements. In addition, all
waste streams to be generated by the MPF would have an established disposition path for each
aternative being considered. Since the MPF EIS analyzes operations over a 50-year period, it is
reasonable to expect that some disposition paths may change. A MPF would utilize a stringent
Material Control and Accountability System to accurately account for all specia nuclear
material.

S314 TA-55 Upgrade Facility Requirements

The TA-55 Upgrade Alternative (80 ppy) would involve expanding the current pit production
capabilities of plutonium facilities in Building PF-4 up to approximately 80 pits per year without
expanding the size of the building. To do this, a number of plutonium processing activities that
are not related to pit production or stockpile certification would be relocated to other facilities or
downsized and consolidated within PF-4. Materia characterization and chemical analyses would
be performed at another LANL facility.

The TA-55 Upgrade Alternative differs from a MPF in several important aspects that derive from
upgrading existing facilities. First, a production level of only 80 ppy is the maximum deemed
feasible and is used in this analysis. Next, the MPF design life of 50 years may not be achievable
by a facility that will have aready operated about 40 years before achieving these increased
production levels. Since equipment for feed material preparation, recovery of metal from scrap,
and waste processing aready exist in this building, feed preparation will use the pyrochemical
process to purify material in conjunction with aqueous processing of recoverable residues.

Additionally, al production functions—Receipt and Storage, Feed Preparation, Manufacturing,
and Analytical Support—will be performed within a single PIDAS at TA-55 in buildings
connected by secure transfer corridors. Feed preparation and manufacturing will be performed in
PF-4 and analytical support functions will be performed at another LANL facility. PF-4 will be
upgraded as appropriate to perform required material receipt and storage functions.
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PF-4 Alterations

Additional space for pit manufacturing would be obtained by expanding into laboratory space
currently used for processing operations that are unrelated to pit manufacturing. In this option,
these activities would have to be relocated to another facility or downsized/consolidated (with a
subsequent reduction of capacity) and the vacated space used for pit manufacturing support. The
affected activities include analytical chemistry and materials characterization (AC and MC)
operations. Approximately 511 m? (5,500 ft?) of floorspace would be realized by moving the AC
and M C operations out of PF-4.

Modifications to the facility would include major upgrades to the residue recovery/metal feed
facilitiesin the 400 Area of PF-4. Many of the gloveboxes in this part of the facility would have
to be replaced. Replacement of these older gloveboxes would be required to ensure that the
recovery/feed process operations are adequate to supply plutonium metal to the manufacturing
operations. There would aso be significant glovebox decontamination/decommissioning/
disposal operations as new process development and certification operations are moved into
other areas of PF-4. In addition, various manufacturing equipment will be added to or replaced
in the fabrication areas of PF-4 to increase capacity and reliability.

To obtain the required space in PF-4 and to expand the pit manufacturing production to greater
than 20 pits per year, consolidation of plutonium-238 operations and relocation of plutonium-239
oxide characterization operations within the facility would be necessary. Consolidation of
plutonium-238 operations from approximately 790 m? (8,500 ft?) to about 641 m? (6,900 ft?) of
laboratory space would reduce the capacity, but not eliminate the capability, for heat source
fabrication. Additional space could be obtained by moving some plutonium-239 oxide
characterization operations (214 m? [2,300 ft]) from one laboratory to the upgraded 400 Area
and by acquiring space from some programs that would be completed in the 2015 to 2020
timeframe when space is needed for expanding pit production capacities.

Support Facilities

Modifications to existing facilities a TA-55 would be to accommodate additional workers
employed in pit manufacturing. As the capacity of the pit fabrication operations is increased, the
plant ingress/egress requirement for plutonium workers also increases. This results in the need
for additional space for the increased access/egress as well as additional change rooms. New
engineering support facilities containing a cold (nonradiological) laboratory, additional office
space, and a warehouse for receipt and storage of nonradioactive materials and parts would have
to be constructed. The cold laboratory is needed for cold process development, staging, training,
and as space for uncleared workers. Office space at TA-55 is currently oversubscribed and
increasing the pit fabrication capacity would require additional space.

The Radioactive Liquid Waste Treatment Facility (TA-50) and the Solid Waste Management
Facility (TA-54) would be capable of processing the waste streams from PF-4 even with the
enhanced fabrication mission of 80 ppy. A small glovebox decontamination/handling facility at
TA-54 that is specifically designed to prepare decommissioned gloveboxes for shipment to the
Waste Isolation Pilot Plant as TRU waste or burial as low-level waste would be required. This
facility is required because the modifications in this aternative would entail the removal of
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approximately 140 gloveboxes over the course of about 10 vyears. The new
decontamination/handling facility would perform decontamination, size-reduction, packaging,
and/or other activities necessary to satisfy the waste acceptance or burial criteria

The construction of these new facilities would result in an addition of approximately 1.0 ha
(2.5 ac) to the permanent TA-55 footprint with 2.5 ha (6.2 ac) total area disturbed during
construction. The actual removal of the gloveboxes from PF-4 and decontamination/
decommissioning are not included as part of the construction process, and the workers and waste
resulting from these activities are not included in the construction data presented in Section
3.1.4.3 of thisEIS. Because the removal of the approximately 140 gloveboxes would take place
over a 10-year period, the requirements and wastes from the activity are included with the
operational values.

S.3.2 Development of Reasonable Alter natives and Environmental | mpact
Statement Scope

S321 Planning Assumptions and Basisfor Analysis

This MPF EIS evaluates reasonable aternatives in order to decide: (1) whether to proceed with
construction and operation of a MPF; and (2) if so, where to locate a MPF. Five aternatives are
evaluated for a new MPF. (1) Los Alamos Site, New Mexico; (2) Nevada Test Site,
(3) Carlsbad Site, New Mexico; (4) Savannah River Site, South Carolina; and (5) Pantex Site,
Texas. For the five MPF dite dternatives, the EIS evauates the environmental impacts
associated with constructing and operating the MPF to produce sufficient quantities of plutonium
pits to support the U.S. nuclear stockpile. In addition, the EIS evaluates the environmental
impacts associated with expanding operations at TA-55 while upgrading the existing TA-55
facilities (TA-55 Upgrade Alternative). Some of the more specific assumptions and
considerations that form the basis of the analyses and impact assessments that are the subject of
this EIS are presented below.

C As required by the Council on Environmental Quality (CEQ) regulations, the MPF EIS
evaluates a No Action Alternative. The No Action Alternative would utilize the
capabilities currently being established at LANL for interim capacity to meet the Nation’s
long-term needs for pit manufacturing. Under the No Action Alternative, NNSA would not
proceed with a MPF, which might limit the ability to maintain, long-term, the nuclear
deterrent that is a cornerstone of U.S. national security policy. In previous NEPA
documents (the Final Programmatic Environmental Impact Statement for Stockpile
Sewardship and Management, DOE/EIS-0236 and the Ste-Wide Environmental Impact
Satement for Continued Operation of the Los Alamos National Laboratory, DOE/EIS-
0238 [LANL SWEIS]), DOE evaluated the environmental impacts associated with
producing up to 50-80 ppy at LANL; however, the ROD for the LANL SWEIS limited
production to 20 ppy. Thus, under the MPF EIS No Action Alternative, NNSA could
produce up to 20 ppy for the foreseeable future.

C In the LANL SWEIS, DOE committed to provide appropriate NEPA review to implement
manufacturing capacity beyond 20 ppy. This MPF EIS provides NEPA coverage for
nominal pit production up to approximately 80 ppy a LANL under the TA-55 Upgrade
Alternative. Construction activities (primarily the addition of office space) associated with
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approximately 140 gloveboxes over the course of about 10 vyears. The new
decontamination/handling facility would perform decontamination, size-reduction, packaging,
and/or other activities necessary to satisfy the waste acceptance or burial criteria

The construction of these new facilities would result in an addition of approximately 1.0 ha
(2.5 ac) to the permanent TA-55 footprint with 2.5 ha (6.2 ac) total area disturbed during
construction. The actual removal of the gloveboxes from PF-4 and decontamination/
decommissioning are not included as part of the construction process, and the workers and waste
resulting from these activities are not included in the construction data presented in Section
3.1.4.3 of thisEIS. Because the removal of the approximately 140 gloveboxes would take place
over a 10-year period, the requirements and wastes from the activity are included with the
operational values.

S.3.2 Development of Reasonable Alter natives and Environmental | mpact
Statement Scope

S321 Planning Assumptions and Basisfor Analysis

This MPF EIS evaluates reasonable aternatives in order to decide: (1) whether to proceed with
construction and operation of a MPF; and (2) if so, where to locate a MPF. Five aternatives are
evaluated for a new MPF. (1) Los Alamos Site, New Mexico; (2) Nevada Test Site,
(3) Carlsbad Site, New Mexico; (4) Savannah River Site, South Carolina; and (5) Pantex Site,
Texas. For the five MPF dite dternatives, the EIS evauates the environmental impacts
associated with constructing and operating the MPF to produce sufficient quantities of plutonium
pits to support the U.S. nuclear stockpile. In addition, the EIS evaluates the environmental
impacts associated with expanding operations at TA-55 while upgrading the existing TA-55
facilities (TA-55 Upgrade Alternative). Some of the more specific assumptions and
considerations that form the basis of the analyses and impact assessments that are the subject of
this EIS are presented below.

C As required by the Council on Environmental Quality (CEQ) regulations, the MPF EIS
evaluates a No Action Alternative. The No Action Alternative would utilize the
capabilities currently being established at LANL for interim capacity to meet the Nation’s
long-term needs for pit manufacturing. Under the No Action Alternative, NNSA would not
proceed with a MPF, which might limit the ability to maintain, long-term, the nuclear
deterrent that is a cornerstone of U.S. national security policy. In previous NEPA
documents (the Final Programmatic Environmental Impact Statement for Stockpile
Sewardship and Management, DOE/EIS-0236 and the Ste-Wide Environmental Impact
Satement for Continued Operation of the Los Alamos National Laboratory, DOE/EIS-
0238 [LANL SWEIS]), DOE evaluated the environmental impacts associated with
producing up to 50-80 ppy at LANL; however, the ROD for the LANL SWEIS limited
production to 20 ppy. Thus, under the MPF EIS No Action Alternative, NNSA could
produce up to 20 ppy for the foreseeable future.

C In the LANL SWEIS, DOE committed to provide appropriate NEPA review to implement
manufacturing capacity beyond 20 ppy. This MPF EIS provides NEPA coverage for
nominal pit production up to approximately 80 ppy a LANL under the TA-55 Upgrade
Alternative. Construction activities (primarily the addition of office space) associated with
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the upgrade would begin in approximately 2008 and end in approximately 2012. However,
production of 80 ppy would not be possible until replacement of all gloveboxes would be
completed by approximately 2018.

If the Secretary decides to build and operate the proposed MPF at one of the five site
alternatives, construction would begin in approximately 2011, peak in 2014, and last about
6 years. Mission start-up and initial operations would occur between 2017 and 2019, with
full-scale production beginning in 2020. Because a MPF would be designed for a service
life of at least 50 years, the EIS assesses the environmental impacts associated with the
operation of a MPF for a period of 50 years, at which time the structures would undergo
decontamination and decommissioning (D&D).

The MPF is in a conceptual design stage. As such, best available design information for
the analysis is contained in this EIS (see the descriptions of a MPF in Sections S.3.1 and
Appendix A). For the purpose of the environmental impact analysis, assumptions have
been used such that construction requirements and operational characteristics of the MPF
would maximize the environmental impacts. Thus, the potential impacts from the
implementation of any MPF final designs are expected to be less severe than those
anayzed inthisEIS.

The exact size and composition of the enduring stockpile is determined on an annual basis
as explained in Sections S.1.1.3. In the classified appendix to a MPF EIS, the NNSA has
considered a range of future stockpiles. Based on current long-range planning consistent
with the NPR, NNSA must be capable of supporting a stockpile of approximately 1,700-
2,200 strategic deployed weapons in 2012 and beyond. Classified studies have examined
capacity requirements that would result from a wide range of enduring stockpile sizes and
compositions, pit lifetimes, emergency production needs (referred to as “contingency”
requirements), and facility full-production start dates. Although the precise future capacity
reguirements are not known with certainty, enough clarity has been obtained through these
ongoing classified studies that the NNSA has identified a range of pit production capacity
requirements (125-450 ppy) that form the basis of the capacity evaluationsin thisEIS. The
EIS evaluates the impacts of a MPF designed to produce three capacities. 125 ppy, 250
ppy, and 450 ppy. A pit lifetime range of 45-60 years is assumed.

For each of the capacities (125 ppy, 250 ppy, and 450 ppy), the EIS evaluates the
environmental impacts associated with single-shift operations 5 days per week, as this
represents the most likely long-term, normal operating scenario for the MPF. However, if
national security requirements ever demand, the MPF could be operated in a two-shift
mode to produce more pits than in the single-shift mode. Because the environmental
impacts associated with single-shift production of 250 ppy would bound the impacts
associated with two-shift production in a 125 ppy plant, no additional NEPA analysis
would be necessary for this scenario. Likewise, because the environmental impacts
associated with single-shift production of 450 ppy would bound the impacts associated
with two-shift production in a 250 ppy plant, no additional analysis would be necessary for
this scenario. For the 450 ppy capacity, the EIS assesses the environmental impacts of
two-shift operationsin a qualitative sensitivity analysis.

This EIS does not support decisions to select a specific location at any DOE site alternative
for aMPF. However, initial reference locations have been identified at each site, consistent
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with the environmental analysisin this EIS to evaluate the potential environmental impacts
of a MPF. These reference locations were designated by the individual DOE site offices
not to conflict or interfere with existing or planned future site operations. Other locations
may be identified by the DOE office at the selected site, if the Secretary of Energy decides
to proceed with a MPF. In general, undeveloped areas are used so that any potential
environmental impacts would be greater than those projected for a specific location to be
developed. These reference locations are defined for each site in Section S.3.3.2. The
characterization of the affected environment addresses the entire candidate site and the
affected region surrounding the site. Each region varies by resource, but generally extends
to an 80-km (50-mi) radius from the center of each site.

Both construction and operational impacts are considered for all resources at all sites.
Construction impacts are generaly short-term (e.g., would occur over the 6-year
construction period), while operational impacts are expected to be long-term (e.g., would
occur annually over the 50-year operating period).

Generated wastes would be managed in accordance with applicable Federal, state, and local
laws, regulations, and requirements, as well as DOE/NNSA’s waste management orders
and pollution prevention and waste minimization policy.

The EIS analyzes low-consequence/high-probability accidents and high-consequence/low
probability accidents. A spectrum of both types of accidents is analyzed. For radiological
accidents, impacts are evaluated for both the general population residing within an 80-km
(50-mi) radius (including the maximally exposed individual) and for non-involved workers
in collocated facilities. The accident analyses in this EIS are based on facility conditions
that are expected to exist in 2020. The core set of accident scenarios is applicable to each
location alternative with adjustments to certain parameter values (e.g., leak path factors and
materials at risk) to reflect site-specific features. Added to the core set of accidents are
other site-specific accidents, if any, caused by natural phenomena or accidents at collocated
facilities, that have the potential for initiating accidents at a MPF. The impacts of accidents
analyzed for each aternative reflect and bound the impacts of all reasonably foreseeable
accidents that could occur if the alternative were implemented.

The plutonium Research and Development (R&D) mission and pit surveillance functions
would remain a& LANL and Lawrence Livermore National Laboratory and would be
unaffected by the Proposed Alternative.

Proven technology is used as a baseline. No credit is taken for emerging technology
improvements. The design goal of the MPF includes consideration of waste minimization
and pollution prevention to minimize facility and equipment contamination, and to make
future D&D as simple and inexpensive as possible. The EIS includes a general discussion
of the environmental impacts from D&D, including a discussion of the D&D process, the
types of actions associated with D&D, and the general types of impacts associated with
D&D. Any discussion of specific D&D impacts are more appropriate for tiered NEPA
documents because the extent of contamination, the degree of decontamination, and the
environmental impacts associated with performing D&D, cannot be known without
performing a detailed study of a MPF at the appropriate time.

Liquid TRU and low level waste (LLW) streams will be solidified as part of the MPF
process, (i.e., the MPF would not generate any liquid TRU or LLW that requires
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disposition). The solidified waste forms would meet applicable waste acceptance criteria
prior to leaving the MPF. Any TRU waste generated by the MPF would be treated and
packaged in accordance with the WIPP Waste Acceptance Criteria and transported to
WIPP or a similar type facility for disposition. The preferred alternative in the WIPP
Disposal Phase Final Supplemental Environmental Impact Statement (SEIS) (DOE 1997b)
currently includes a 35-year operating period starting in March 1999. To accommodate all
project TRU waste from MPF and other NNSA operations, DOE must ensure that either
the WIPP or another similar type facility would be available for long-term disposition of
TRU waste. Section 6.5.1.5 gives additional detail relative to the WIPP. All other wastes
would be managed in accordance with applicable site procedures and disposed of in
accordance with decisions made in the Final Waste Management Programmatic
Environmental Impact Statement for Managing, Treatment, Storage, and Disposal of
Radioactive and Hazardous Waste Records of Decision.

The MPF would be capable of producing all existing pit types in the nuclear weapons
stockpile, as well as any future new-design pits. The environmental impacts associated
with manufacturing a particular type of pit, whether an existing design pit or future new-
design pit, are considered to be similar.

The operation of a MPF would require transporting existing pits from Pantex, where more
than 12,000 are presently stored, to a MPF, and transporting new pits from a MPF to
Pantex where they would be assembled into weapons. In addition, small quantities of
plutonium metal would be transported from LANL and SRS to a MPF location. All
transportation of pits and plutonium metal is assumed to occur viathe NNSA transportation
fleet of SSTs over Federal and state highways to the extent practicable. The quantities of
pits and other materials that would be transported to/from the MPF are provided in
Appendix D.

A modern nuclear weapon consists of many components, most of which are nonnuclear. In
general, any components for pits not produced at the MPF would be produced in existing
facilities and shipped to a MPF for assembly into the pit. The environmental impacts
associated with producing these components have been addressed in previous NEPA
documents (see specifically the Nonnuclear Consolidation EA, DOE/EA- 0792, DOE
1993).

Because the NNSA will need a facility to manufacture beryllium components required for
the MPF, this programmatic EIS assesses the environmental impacts of such manufacturing
for completeness (see Section 5.7.1). Site-specific issues concerning the manufacturing of
beryllium components will be addressed in the future NEPA documentation, as required.

The methodology used to assess the environmental impacts of constructing and operating a
MPF is described in Appendix F.

As explained in Section S.3.3.3, the MPF EIS evauates an upgrade to the TA-55 Facility at
LANL to increase pit production capacity. Although this Upgrade Alternative does not
meet the minimum capacity requirement of 125 ppy, it is evaluated as a “hedge’ in the
event of significant further reductions in the nuclear weapons stockpile size, or if future
technical studies demonstrate that pit lifetimes significantly exceed 45-60 years. The
TA-55 Facility is the only existing pit production facility capable of being upgraded to
provide such a hedge (see Sections S.3.4.3 and S.3.4.4). As such, this is the only
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reasonable Upgrade Alternative assessed in this EIS. It is noted that this Upgrade
Alternative would be timed to minimize disruptions of LANL’s interim small-scale pit
production activities required to meet current DOD reguirements.

C The classified appendix with information relevant to this EIS has been prepared and will be
considered by the decisionmaker during this NEPA process. To the extent allowable, the
MPF EIS summarizes this information in an unclassified manner.

S3.2.2 Development of the Environmental Impact Statement Site Alter natives

Following the approva of the Critica Decision on Mission Need (CD-0) by the Secretary of
Energy on May 24, 2002, the NNSA developed a site screening process to develop the
reasonable site alternatives that are evaluated in this MPF EIS. The purpose of the site screening
process was two-fold: (1) to identify reasonable site alternatives for the MPF EIS; and (2) to
identify unsuitable site alternatives and document why these alternatives were not reasonable for
the MPF EIS.

A two-step screening process was employed: first, al potential sites were evaluated against
“go/no go” criteria; and second, those sites satisfying the go/no go criteria were evaluated against
desired, weighted criteria. The desired criteria and weights were developed by members of the
MPF project office. Federal employees from the NNSA and other relevant DOE program offices
then “scored” the potential sites using the desired criteria. Aggregate scores for the alternatives
were then tallied, and the reasonable site alternatives were determined.

Existing, major DOE sites were considered to serve as the host location for aMPF. Non-DOE or
new sites were not considered to avoid potential contamination issues at a new location that had
not previously been associated with plutonium or plutonium-bearing waste operations. Many
DOE sites did not satisfy the go/no-go criteria and were eliminated during the first step of the
screening process. The seven sites that were evaluated through both steps of the screening
process were: daho National Engineering and Environmental Laboratory, LANL, NTS, Pantex,
SRS, the Carlsbad Site, and the Y-12 National Security Complex.

The site screening analysis considered the following criteria: population encroachment, mission
compatibility, margin for safety/security, synergy with existing/future plutonium operations,
minimizing transportation of plutonium, NNSA presence at the site, and infrastructure. The first
two criteria were deemed to be go/no go criteria; that is, a Site either passed or failed on each of
these two criteria. The sites that passed the go/no go criteria were then scored against al criteria.
Based upon results from the site screening analysis, the following were determined to be
reasonable alternatives for a MPF: (1) Los Alamos Site, New Mexico; (2) Nevada Test Site;
(3) Carlsbad Site, New Mexico; (4) Savannah River Site, South Carolina; and (5) Pantex Site,
Texas. Appendix G contains a copy of the site screening study.
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S.3.3 Reasonable Alter natives
S33.1 No Action Alternative

Consistent with the 1996 SSM PEIS ROD (61 FR 68014) and the 1999 LANL SWEIS ROD (64
FR 50797), NNSA has been re-establishing an interim pit manufacturing capability at LANL.
The establishment of the interim pit production capacity is expected to be completed in 2007. As
required by the CEQ NEPA Regulations (40 CFR Parts 1500-1508) and the DOE NEPA
Regulations (10 CFR Part 1021), the MPF EIS includes a No Action Alternative. The No Action
Alternative would be to maintain the interim pit production capacity at LANL PF-4 in TA-55
and not build the MPF a any site. The No Action Alternative is encompassed within the
Expanded Operations Alternative listed in the LANL SWEIS, which evaluated the impact of
producing 50-80 ppy at PF-4, but selected a 20 ppy level in the respective Record of Decision.
There would be no additional impact on the other four sites.

S3.3.2 Modern Pit Facility Alternatives

This section presents the aternatives to build a new MPF at each of the five alternative sites. In
addition, if a MPF is built at any of these sites, including LANL, the interim pit capability at
TA-55/PF-4 would not be relied on to meet future stockpile needs. For each of the sites, a
representative or reference location for MPF at that site has been chosen for analysis purposes
only. When adecision is made as to whether to proceed with the MPF, and if so, at which siteto
locate a MPF, a site-specific EIS process will be completed. The site-specific process will
analyze reasonable locations in the vicinity of the selected site.

Each reasonable location was chosen based on the following factors: the site is approximately
32 hectares (ha) (80 acres [ac]) in size, does not conflict with any on-going or planned activities,
is not potentially contaminated, and is located near an existing Category | Security Area (if
possible). If the selected site did not have the requisite 32 ha (80 ac) (the maximum desired area
inside a PIDAYS), but still had enough space to accommodate the entire facilities footprint, it was
deemed adequate for analysis purposes in this EIS. The proposed reference locations provide a
basis for impact studies on the site and surrounding areas, which will allow reasonable
comparisons between the various sites. If a decision is made to go forward with one of the MPF
alternatives, a site will be selected, and the actual MPF location will be determined in a site-
specific tiered EIS.

Los Alamos Site

The Los Alamos Site MPF Alternative would involve constructing a MPF at LANL as described
in Section S.3.1.2. For analysis purposes, it is assumed that a MPF would be located on an
unused location in TA-55. This is shown in Figure S.3.3.2-1. In addition, the interim pit
production capability at LANL would not be relied on to meet future stockpile needs.

Nevada Test Site

The NTS MPF Alternative would involve constructing a MPF at NTS as described in Section
S.3.1.2. For analysis purposes, it is assumed that a MPF would be located on an unused location
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near the Device Assembly Facility. Thisis shown in Figure S.3.3.2-2. In addition, the interim pit
production capability at LANL would not be relied on to meet future stockpile needs.

Pantex Site

The Pantex Site MPF Alternative would involve constructing a MPF at Pantex as described in
Section S.3.1.2. For analysis purposes, it is assumed that a MPF would be located on an unused
location in Area 11. Thisis shown in Figure S.3.3.2-3. In addition, the interim pit production
capability at LANL would not be relied on to meet future stockpile needs.

Savannah River Site

The SRS MPF Alternative would involve constructing a MPF at SRS as described in Section
S.3.1.2. For analysis purposes, it is assumed that a MPF would be located on an unused location
southwest of the F Canyon area. Thisis shown in Figure S.3.3.2—4. In addition, the interim pit
production capability at LANL would not be relied on to meet future stockpile needs.

Carlsbad Site

The Carlsbad Site MPF Alternative would involve constructing a new MPF at Carlsbad as
described in Section S.3.1.2. For analysis purposes, it is assumed that a MPF would be located
on an unused location. Thisis shown in Figure S.3.3.2-5. In addition, the interim pit production
capability at LANL would not be relied on to meet future stockpile needs.

NNSA notes that legislation may be required to proceed with the construction and operation of a
MPF at the Carlsbad Site either on land at the WIPP site or in the vicinity of the WIPP site.

The U.S. Environmental Protection Agency’s (EPA’s) current compliance certification of WIPP
does not consider the potential impacts of a MPF on the long-term performance of the repository.
If the Secretary of Energy were to decide to locate a MPF in the vicinity of WIPP, DOE would
need to provide EPA with sufficient information for the Agency to determine whether the
potential impacts of a MPF should be included in the performance assessment to ensure that they
would not adversely impact the repository’s long-term performance. EPA’s consideration of a
MPF s potential impacts could result in a modification rulemaking involving the compliance
certification.

S.3.33 TA-55 Upgrade Alternative

The TA-55 Upgrade Alternative (80 ppy) would involve expanding the pit production capability
of PF-4 without expanding the size of the facility as described in Section S.3.1.4 and the
Summary of TA-55/PF-4 Upgrade Evaluation to Provide Long-term Pit Manufacturing Capacity
contained in Appendix G. Two support facilities would also be constructed in TA-55 and onein
TA-54. Theinterim pit production capability at LANL would be expanded to approximately 80
ppy through the upgrade process.
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S34 Alternatives Considered but Eliminated from Detailed Study
S34.1 Purchase Pits

While there is no national policy that prohibits purchase of defense materials such as pits from
foreign sources, NNSA has determined that the uncertainties associated with obtaining pits from
foreign sources render this alternative unreasonable for an assured long-term supply.

S34.2 Utilizing the Pit Disassembly and Conversion Facility at the
Savannah River Site

NNSA is currently planning for the permanent disposition of weapons-grade plutonium no
longer required for defense purposes. In September 2000, the United States and Russia signed a
Plutonium Management and Disposition Agreement (PMDA) in which each country agreed to
permanently dispose of 34 metric tons (37 tons) of plutonium. The obligations under this
“government-to-government” agreement equate to a pledge by each country to meet the terms
put forth in the agreement. Under current plans, surplus nuclear weapons pits would be
disassembled and the resulting plutonium metal converted into oxide in a planned Pit
Disassembly and Conversion Facility (PDCF). The resulting plutonium oxide would then be
fabricated into mixed-oxide fuel at a second facility, the Mixed-Oxide Fuel Fabrication Facility,
to be built at the SRS and then irradiated in existing commercial reactors. However, the PMDA
includes several restrictions that would likely impact synergy between the plutonium disposition
program and the MPF. For example, facilities constructed under the PMDA are designated
“disposition facilities” and the use of these facilities to process plutonium other than “ disposition
plutonium” (such as pit manufacturing, or other defense purposes) is prohibited. Article VI
Paragraph 5 of the PMDA states, “ Disposition facilities may only receive and process disposition
plutonium and blend stock.” (See Appendix G for more details regarding the PMDA and other
potential restrictions.)

NNSA has decided that the international constraints on the PDCF render the facility at SRS
incompatible with the MPF National Security mission.

S.34.3 TA-55 Upgrade Alternatives

In August 2002, a multidisciplinary team comprised of national laboratory, NNSA production
plant, and Federal Government personnel was chartered to: (1) determine the potential
production rates that might be achieved at LANL with upgrades to PF-4; (2) estimate the
implementation costs of these upgrade options; (3) address the advantages and disadvantages of
upgrading PF-4 to higher production capacities, and (4) prepare information to support a
determination on the “reasonableness’ of the aternative of relying on an upgraded PF-4. The
team was also tasked to prepare detailed environmenta data for the MPF Draft EIS on any PF-4
upgrade alternative considered reasonable even though a 50-year life for a MPF may not be
achievable for a TA-55 Upgrade.
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The team evaluated three upgrade options for TA-55/PF-4 to increase production rate:

TA-55 Upgrade Option 1 - No impact on current LANL missionsin PF-4.
TA-55 Upgrade Option 2 - Impact some current LANL nondefense-related missionsin PF-4.

TA-55 Upgrade Option 3 - Add floorspace (new wing) to PF-4 and impact some current
LANL nondefense-related missions.

Based on the team’s evaluation, NNSA determined that TA-55 Upgrade Option 1 would not
result in an upgraded TA-55 production capacity that was greater than 50 ppy. Since production
capacities in this range are already included in the bounding analyses for the No Action
Alternative, no separate evaluation of TA-55 Upgrade Option 1 is necessary.

NNSA also determined that TA-55 Upgrade Option 3, which required construction of additional
floor space on PF-4 and had hypothetical potential to achieve a maximum capacity of up to 150
ppy, was not a reasonable aternative. Option 3 approaches the cost and schedule of a small,
newly-constructed MPF, but does not provide the agility or contingent capacity needed for the
long-term.

TA-55 Upgrade Option 2, estimated to achieve a nominal manufacturing capacity approximately
80 ppy, was determined to be areasonable alternative for evaluation in the MPF EIS. While the
NNSA notes that Option 2 does not have the potential to reach the minimum production capacity
(125 ppy) or agility required by a MPF, inclusion of this upgrade aternative provides a capacity
greater than the No Action Alternative. This provides a “hedge” in the event of unforeseeable
changes in stockpile size or pit lifetime result in a significantly smaller pit production capacity
requirement. It is noted that this Upgrade Alternative would need to be timed to minimize
disruptions to LANL’s interim small-scale pit production activities required to meet current
DOD requirements.

S344 Upgrade Building 332 at Lawrence Livermore National Laboratory

Building 332 at the Lawrence Livermore National Laboratory (LLNL) is located in what is
known as the “ Superblock.” Building 332 is a plutonium R&D facility containing a wide breadth
of plutonium processing and fabrication technologies but offering minimal production-like
capability. Building 332 does not have an existing pit-manufacturing mission and is small in
comparison to the TA-55/PF-4 facility at LANL. In order to produce a meaningful quantity of
pits, drastic modifications to Building 332 would be required. Additionally, because of the
significant population encroachment at LLNL, an upgrade alternative at LLNL is undesirable.
Accordingly, the alternative to upgrade Building 332 was eliminated from detailed study.

S.3.45 Chemistry and M etallur gy Resear ch Building Replacement (CMRR)

NNSA is currently preparing an EIS for the CMRR. The purpose of the CMRR EIS is to
evaluate alternatives for replacing the existing Chemistry and Metallurgy Research Building at
LANL, where nuclear operations are scheduled to be shut down in approximately 2010. A new
CMRR would provide analytical, chemical and material characterization support to existing
missions at LANL that are expected to continue for the long term. Such support is needed
independent of the MPF EIS proposal. While a CMRR could provide support to an eventual
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MPF at LANL (if LANL were the selected site), such support is not in the baseline design of the
CMRR, nor isit required. The environmental impacts of providing chemical and metallurgical
support for a MPF at LANL would be essentially the same whether such support were to occur
within the CMRR or the MPF; thus, the MPF EIS includes this analysis as a direct impact in this
MPF EIS. Under the No Action Alternative and the TA-55 Upgrade Alternative, direct
analytical chemistry and metallurgical support would be provided by the existing CMR or the
proposed CMRR. As such, the CMRR EIS includes an anaysis of environmental impacts
associated with pit production up to approximately 80 ppy.

S.3.4.6 Savannah River Site Facilities

The F&H Canyon facilities, which are approximately 50-plus years old, were originally designed
to recover plutonium and uranium from reactor fuel rods. As such, the portions of these facilities
that might be applicable to pit production are primarily in the areas where processing operations
took place. Because the only F-Area Canyon Facility that is set up to purify plutonium material
from recycled pits is the New Specia Recovery Facility, extensive upgrades and modifications
would be required to generate an adequate capacity over the life of the MPF mission. A list of
some of the major deficiencies associated with utilizing the canyons to support a MPF follows:

Modifications to existing contaminated facilities are very costly due to radiological control
issues. Labor cost increases of 300-500 percent vs. “clean” work are commonly estimated.

Project risks are increased when using existing facilities due to the higher number of
unknown conditions that may be encountered during the project, and the challenges of
coordinating construction activities with any ongoing facility operations.

There is a high potential for hidden cost and regulatory risks associated with the long-term
commitment to alegacy facility.

The service life of the renovated facility would likely not meet the 50-year MPF design
requirement.

The existing robust canyon structures cannot be modified significantly and would therefore
result in inefficient equipment arrangement, material handling, and storage locations.

Imbedded infrastructure such as shielding, ventilation systems, electrical cable/switchgear,
and process piping/drains may not be suitable for arevised facility mission.

Obstacles to adding distance and wall shielding in existing structures make achievement of
the 500 millirem per year design goal, personnel exposure limit unlikely.

Based on these factors, NNSA determined that the F&H Canyon facilities are not reasonable
alternatives for supporting a MPF mission. Likewise, NNSA considered whether use of the
K-Area Materials Storage Facility would be beneficial to the MPF, but concluded that no such
advantages existed.
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S.3.4.7 Other Department of Energy/National Nuclear Security Administration Sites

Section S.3.2.2 describes the site screening process utilized to determine the reasonable site
aternatives for the MPF EIS. As described in that section, all existing, mgjor DOE sites were
considered to serve as the host location for aMPF. A two-step screening process was employed:
first, all potential sites were judged against “go/no go” criteria; and second, those sites satisfying
the go/no go criteria were judged against desired, weighted criteria. Sites that did not satisfy the
go/no go criteria, or which scored lowest against desired, weighted criteria were judged to be
unreasonabl e site alternatives for a MPF.

S.34.8 Construct and Operate a Smaller Modern Pit Facility

As stated previoudly, the exact size and composition of the enduring stockpile is uncertain.
Studies in the classified appendix have examined capacity requirements that would result from a
wide range of enduring stockpile sizes and compositions, pit lifetimes, emergency production
needs (referred to as “contingency” requirements), and facility full-production start dates.
Although the precise future capacity requirements are not known with certainty, enough clarity
has been obtained through these ongoing classified studies that the NNSA has identified a range
of pit production capacity requirements (125-450 ppy) that form the basis of the capacity
evaluations in this EIS. The EIS evaluates the impacts of a new MPF designed to produce three
capacities. 125 ppy, 250 ppy, and 450 ppy. If there were significant further reductions in the
nuclear weapons stockpile (beyond those already considered in the classified analyses), or if
future technical studies demonstrate that pit lifetimes significantly exceed 45-60 years, then the
need, capacity, and timing for a new MPF would need to be reassessed. With respect to these
uncertainties, NNSA has chosen not to speculate beyond the assumptions described in this EIS.
As such, this EIS does not propose to construct and operate a new MPF with a capacity smaller
than 125 ppy. However, as described in Sections S.3.3.3, this EIS does evaluate a TA-55 Upgrade
Alternative (80 ppy) as a “hedge” in the event of unforeseeable significant changes in stockpile
sizeor pit lifetime.

S4 PREFERRED ALTERNATIVE

The CEQ regulations require an agency to identify its preferred alternative to fulfill its statutory
mission, if one or more exists in a draft EIS (40 CFR 1502.14 [€]). For this MPF Draft EIS,
constructing and operating a new MPF is the preferred aternative based on considerations of
environmental, economic, technical, and other factors. A preferred host site for the MPF has not
yet been determined, but will be identified in the Final EIS, if the Secretary decides to proceed
with a MPF.

S5 COMPARISON OF ALTERNATIVES
S51 I ntroduction

To aid the reader in understanding the differences among the various alternatives, this section
presents a summary comparison of the potential environmental impacts associated with the
aternatives in the MPF EIS. The comparisons concentrate on those resources with the greatest
potential to be impacted.
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The information in this section is a summary of the environmental impacts based on information
presented in Chapter 5 of the EIS. Table S.5.1-1 at the end of this document provides
guantitative information that supports the text below.

S5.2 Environmental I mpacts
Land Use

All action alternatives would result in land disturbance. As shown in Table S.5.1-1, the amount
of land disturbed for all aternatives would be less than 2 percent of the available land area.
However, there would be no impacts to land use plans or policies.

Visual Resources

All action alternatives except SRS would result in no changes to current Class IV BLM Visua
Resource Management ratings. Although SRS does not have a BLM Visua Resource
Management rating, constructing and operating a MPF would be consistent with the currently
developed areas of SRS.

Site Infrastructure

SRS has adequate electrical energy capacity and peak load capability for all three proposed MPF
sizes. LANL has adequate electrical energy and peak load capability for the TA-55 Upgrade
Alternative (80 ppy). LANL would require additional peak load capability, and Pantex Site
would require additional energy capacity for the 450 ppy plant. Carlsbad Site would require
additional peak load capability for all three sized plants and additional energy capacity for the
450 ppy plant. NTS would require additional energy capacity and peak load capability for all
three sized plants.

Pantex Site, SRS, and the TA-55 Upgrade Alternative (80 ppy) at LANL have adequate process
steam available to support all MPF size plants. The Carlsbad Site would require extension of a
local gas pipeline and NTS would require the construction of a pipeline or arail line to supply
fuel for the process steam plant required for any of three production capacity options.

Air Quality

All action alternatives would result in air quality levels that would be in attainment with the
NAAQS for al criteria pollutants. However, surge operations of the 450 ppy plant at LANL
would exceed the 24-hour nitrogen dioxide standard by approximately 5 percent. If the 450 ppy
plant is built at LANL, mitigation measures would be designed and implemented to bring these
emissions into compliance. All sites are in attainment areas. A PSD analysis would be done in
the site-specific tiered EIS.

Water Resources

The water requirements for the construction of all action aternatives would be within existing
site water allotments. The existing site water allotment at NTS, Pantex Site, and SRS would be
adeguate to support the operation of all three plant sizes. Although the current water allotment at
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LANL would support the TA-55 Upgrade Alternative (80 ppy) and 125 ppy options, LANL
would need to expand its water allotment for the 250 ppy and 450 ppy plant by purchasing more
water. Carlsbad Site would need to purchase more water to expand its water allotment for the
operation of all three plant sizes. Sufficient capacity exists for both LANL and Carlsbad Site to
purchase additional water to support M PF operations.

Biological Resources

For all action alternatives, some habitats unique to each area would be modified or lost and there
could be a decrease in quality of the habitat adjacent to the proposed development. It is not
expected that any wetlands would be impacted by any aternative. There are no designated
critical habitats for any listed threatened or endangered species at any of the site alternatives, and
thus no impacts are expected.

Cultural and Paleontological Resources

Any ground disturbance has the potential to impact cultural and paleontological resources at any
of the alternative sites. At the programmatic level, there are no significant differences between
the alternative sites with respect to potential impacts to cultural and paleontological resources.
Prior to any ground-disturbing activity, NNSA would identify and evaluate any cultural and
paleontological resources that could potentially be impacted by the construction of a MPF or
upgrade to the TA-55 Facility. If necessary, NNSA would implement appropriate measures to
avoid, reduce, or mitigate any impacts.

Socioeconomics

New jobs would be created for al action alternatives. For the MPF alternatives, the number of
direct jobs created during the peak year of construction would range from approximately
770-1,100, depending upon the capacity constructed. The number of indirect jobs created would
vary depending upon the site. Table S.5.1-1 displays an estimate of the total number of jobs
(direct plus indirect) created during the peak year of construction for the various MPF site
aternatives. The maximum population influx would not exceed 3 percent at any site.

During operations, the number of direct jobs created would range from approximately 990-1,800,
depending upon the capacity of the MPF. As shown on Table S.5.1-1, the total number of jobs
would range from 1,230-3,090, depending upon the capacity of the MPF. During operations, al
sites except NTS and SRS would have an increase in population for al plant sizes. The
population increases are shown on Table S.5.1-1. Due to the population increases, which would
be less than 3 percent, there would be no impacts on community services, except at Carlsbad
Site, where increases in some resources would be required to maintain comparable levels of
community services.

The TA-55 Upgrade Alternative (80 ppy) would result in a maximum of 190 direct jobs during
the peak year of construction and 660 direct jobs during operations. Table S.5.1-1 displays the
total number of jobs (direct plusindirect) associated with the TA-55 Upgrade Alternative.
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Radiological I mpacts

During normal MPF operations, radiological impacts to workers and the public would occur.
Impacts to workers would be independent of the MPF site. At all MPF dites, the average
individual dose to a worker would be 290 mrem/yr for the 125 ppy facility, 390 mrem/yr for the
250 ppy facility, and 510 mrem/yr for the 450 ppy facility. These doses would be below
regulatory limits and limits imposed by DOE Orders. Statistically, for the average worker, a 290
mrem/yr dose trandlates into a risk of one fatal cancer every 8,620 years of operation; a 390
mrem/yr dose tranglates into a risk of one fatal cancer every 6,410 years of operation; a 510
mrem/yr dose translates into arisk of one fatal cancer every 4,900 years of operation.

For the TA-55 Upgrade Alternative, the average individual dose to a worker would be a 380
mrem/yr. Statistically, this trandates into a risk of one fatal cancer every 6,580 years of
operation.

Doses to the public would be site dependent. Sites with the smallest 80-km (50-mi) population
would have the smallest impact. For example, the collective population dose to the population
surrounding NTS and Carlsbad Site would be smaller than LANL, Pantex Site, and SRS due to
the relative remoteness of NTS and Carlsbad Site. However, the collective population dose at
any of the five sitesis small in any event. The maximum collective population dose would occur
at SRS for the 450 ppy facility. This dose would be 1.3 x 10° person-rem/yr, which statistically
would trandate into one fatal cancer risk every 1.5 billion years of operation. The TA-55
Upgrade Alternative would also be bounded by this population dose. At all sites, the maximally
exposed offsite individual would receive a dose less than 1 mrem per year.

Nonradiological Impacts

Statistically, nonradiological occupational impacts to workers during the construction and
operation of a MPF would be expected to result in less than one fatality. The impacts to workers
are estimated to be the same for all action alternatives except the TA-55 Upgrade Alternative (80
ppy) which would have the smallest potential impact due to the least amount of construction
activity.

Accidents

Radiological. Potential impacts from accidents were estimated using computer modeling. In the
event of any accidents, the projected annual risk of latent cancer fatality (LCF) at all MPF sites
for the surrounding population would be less than one. For the bounding accident analyzed in
the EIS (explosion in a feed casting furnace), the highest potential annual risk to the population
within 80-km (50-mi) would be an increase in LCFs of 0.125 at LANL from either the MPF or
TA-55 Upgrade Alternative. Statistically, this would equate to one additional LCF among the
80-km (50-mi) population surrounding LANL every 8 years of operation and this accident would
be expected to occur once every 100 years. For this accident, the dose to the maximally exposed
offsite individual would be 38 rem, which exceeds DOE exposure guidelines. The analyses in
these cases for NEPA purposes are based on unmitigated releases of radioactive materia to
select a site for the MPF. Following the ROD and selection of a site, additional NEPA action
would be taken that would identify specific mitigating features that would be incorporated in the
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MPF design to ensure compliance with DOE exposure guidelines. At NTS and Carlsbad Site,
this risk would be smallest due to the relative remoteness of these two sites.

Nonradiological. The impacts associated with the potential release of the most hazardous
chemicals used at a MPF were modeled to determine whether any impacts could exceed site
boundaries. Based upon those modeling results, it was determined that no chemical impacts
would exceed site boundaries at SRS and NTS. At LANL, Pantex Site, and Carlsbad Site, an
accidental chemical release had the potential to cause impacts beyond site boundaries. In such
an event, emergency preparedness procedures would be employed to minimize potential impacts.

Transportation

During normal transportation of radiological materials (plutonium, enriched uranium, TRU waste
and LLW), radiological impacts to transportation workers and the public would occur. Impacts to
workers and the public would be dependent on the MPF site and the population along expected
transportation routes. All pits would originate and terminate at Pantex and all enriched uranium
components would be transported to the MPF site from the Y-12 National Security Complex at
Oak Ridge, Tennessee, and back. Two locations (Pantex Site and Carlsbad Site) would transport
LLW offsite.

For al aternatives, the environmental impacts and potential risks of transportation would be
small, e.g., less than one latent cancer fatality per year. As shown in Table S.3.5-1, the average
collective dose to transportation workers from incident free transportation would be a maximum
of 10.2 person-rem/yr for the 450 ppy facility. Statistically, a 10.2 person-rem/yr dose translates
into arisk of one fatal cancer every 245 years of operation. The average collective dose to the
genera public from incident free transportation would be a maximum of 12 person-rem/yr for
the 450 ppy facility. Statistically, a 12 person-rem/yr dose trandlates into a risk of one fatal
cancer every 167 years of operation.

In the event of a transportation accident, the maximum average collective dose to the generd
public from a transportation accident would be 0.29 person-rem/yr for the 450 ppy facility.
Statistically, a 0.29 person-rem/yr dose trandates into arisk of one fatal cancer every 6,897 years
of operation.

Waste M anagement

The amount of waste generated by the MPF would be the same at all sites. These values and
those from the TA-55 Upgrade Alternative (80 ppy) are shown in Table S.5.1-1. The TRU
waste from all sites would be transported to the Waste Isolation Pilot Plant or other similar type
facility for disposal (the impact of this is included in the transportation section). All LLW at
LANL and at NTS would be handled in existing onsite burial LLW disposal facilities. The
existing aboveground E-Area retrievable vault storage facilities at SRS are not adequate and
planned onsite disposal facilities would require additional capacity to handle the quantities of
LLW generated by the MPF for the 250 ppy and 450 ppy facilities. Pantex Site and Carlsbad
Site do not have any onsite LLW disposal facilities and would ship their MPF LLW to NTS.
Pantex Site would need to expand its temporary LLW storage facility, and Carlsbad Site would
need to construct atemporary LLW storage facility.
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Table S.5.1-1. Summary of Environmental | mpacts

TA-55
Resource/Material | No Action Upgrade L os Alamos Site . Pantex Site . Carlsbad Site
Categories Alternative | Alternative Alternative NTSAHETERS Alternative EROARETTENE Alternative
(80 ppy)
LAND USE
Percent of available | No change® ~0.03% ~0.6-0.7% ~0.02% ~0.9-1.1% ~0.07-0.09% ~14-1.7%
site disturbed
SITE INFRASTRUCTURE (Operations)
80 ppy
Electrical Supply No change® Adegquate — — — — —
Fuel for Process No change® Steam — — — — —
Supply Available
125 ppy
Electrical Supply — — Adequate Additional energy Adequate Adequate Additional peak
capacity and peak load capacity would
load capability be needed
would be needed
Fuel for Process — — Steam Pipeline/Rail line Steam Available Steam Available | Extension of
Supply Available required existing pipeline
required
250 ppy
Electrical Supply — — Adequate Additional energy Adequate Adeguate Additional peak
capacity and peak load capability
load capability would be needed
would be needed
Fuel for Process — — Steam Pipeline/Rail line Steam Available Steam Available | Extension of
Supply Available required existing pipeline
required
450 ppy
Electrical Supply — — Additional peak | Additional energy Additional energy Adeguate Additional energy
load capability | capacity and peak capacity would be capacity and peak
would be load capability needed load capability
needed would be needed would be needed
Fuel for Process — — Steam Pipeline/Rail line Steam Available Steam Available | Extension of
Supply Available required existing pipeline
required
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Table S.5.1-1. Summary of Environmental | mpacts (continued)

Resource/M aterial
Categories

No Action
Alternative

TA-55
Upgrade
Alternative

(80 ppy)

L os Alamos Site
Alternative

NT S Alternative

Pantex Site
Alternative

SRS Alter native

Carlsbad Site
Alternative

WATER RESOURCES

Construction — All Capacity Szes

Adequate site water
allotment

No change®

yes

yes

yes

yes

yes

yes

Operations

80 ppy

Adequate site water
allotment

No change®

yes

125 ppy

Adeguate site water
allotment

yes

yes

yes

yes

no

250 ppy

Adequate site water
allotment

no

yes

yes

yes

no

450 ppy

Adequate site water
allotment

no

yes

yes

yes

no

BIOLOGICAL RESOURCES

Terrestrial — All Capacity Szes

No impact

No impact

Approximately

56-69 ha of low 56-69 ha of 69 haof shortgrass | 69 ha of potential 69 hacleared,
value vegetation primarily prairie and habitat forested habitat modified or lost of
and potential shrubland habitat | cleared or modified; | modified or lost; grass and shrub
habitat modified cleared, modified, | loss of shortgrass decreasein quality | plant communities
or lost; decrease or lost; decrease prairie plant of habitat adjacent and wildlife habitat;
in quality of in quality of community and to proposed decrease in quality
habitat adjacent to | habitat adjacent wildlife habitat; development of habitat adjacent
proposed to proposed decrease in quality to proposed
development development of habitat adjacent development

to proposed

development

Approximately

Approximately 56-

Approximately 56-

Approximately 56-
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Table S.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/M aterial No Action Upgrade L os Alamos Site : Pantex Site . Carlsbad Site
Categories Alternative Altggnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)

SOCIOECONOMICS®

Construction — No change® — — — — — —

Jobs Created

80 ppy — Direct: 190 — — — — —

Indirect: 120

125 ppy — — Direct: 770 Direct: 770 Direct: 770 Direct: 770 Direct: 770
Indirect: 480 Indirect: 740 Indirect: 660 Indirect: 550 Indirect: 280

250 ppy — — Direct: 850 Direct: 850 Direct: 850 Direct: 850 Direct: 850
Indirect: 530 Indirect: 820 Indirect: 730 Indirect: 610 Indirect: 300

450 ppy — — Direct: 1,100 Direct: 1,100 Direct: 1,100 Direct: 1,100 Direct: 1,100
Indirect: 690 Indirect: 1,060 Indirect: 940 Indirect: 790 Indirect: 390

Operations — No change® — — — — — —

Jobs Created

80 ppy — Direct: 660 — — — — —

Indirect: 220

125 ppy — — Direct: 990 Direct: 990 Direct: 990 Direct: 990 Direct: 990
Indirect: 280 Indirect: 620 Indirect: 710 Indirect: 950 Indirect: 240

250 ppy — — Direct: 1,360 Direct: 1,360 Direct: 1,360 Direct: 1,360 Direct: 1,360
Indirect: 390 Indirect: 850 Indirect: 980 Indirect: 620 Indirect: 330

450 ppy — — Direct: 1,800 Direct: 1,800 Direct: 1,800 Direct: 1,800 Direct: 1,800
Indirect: 510 Indirect: 1,130 Indirect: 1,290 Indirect: 820 Indirect: 430

POPULATION AND HOUSING®

Construction — No change® — — — — — —

Total Expected New

Residents

80 ppy — 150 — — — — —

125 ppy — — 1,600 No impact 1,400 140 1,700

250 ppy — — 1,900 No impact 1,600 350 1,900

450 ppy — — 2,500 No impact 2,300 1,000 2,600

Operations — No change® — — — — — —

Expected New

Residents

80 ppy — 335 — — — — —

125 ppy — — — No impact 1,400 No impact 1,900
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Table S.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/M aterial No Action Upgrade L os Alamos Site : Pantex Site : Carlsbad Site
Categories Alternative Altggnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)
250 ppy — — 2,100 No impact 2,400 No impact 2,800
450 ppy — — 3,200 No impact 3,500 No impact 3,900
COMMUNITY SERVICES
All Capacity Szes | Noimpact | Noimpact | Noimpact |  Noimpact No impact No impact | Potentia impact
HUMAN HEALTH AND SAFETY
Annual Radiological Impacts to Individual MPF Workers
Individual Workers— Average individual dose, mrem/yr
80 ppy No change® 380 — — — — —
125 ppy — — 290 290 290 290 290
250 ppy — — 390 390 390 390 390
450 ppy — — 510 510 510 510 510
Average worker No change® — — — — — —
cancer fatality risk
80 ppy — 1.5x 10" — — — — —
125 ppy — — 1.2x 10" 1.2x 10" 1.2x 10" 1.2x 10" 1.2x 10"
250 ppy — — 1.6 x10™ 1.6 x 107 1.6 x 10" 1.6x 10" 1.6 x 10"
450 ppy — — 2.0x 10" 2.0x 10" 2.0x 10" 2.0x 10" 2.0x 10"
Annual Radiological Impacts to MPF Worker Population
Collective dose, No change® — — — — — —
per son-rem
80 ppy — 154 — — — — —
125 ppy — — 160 160 160 160 160
250 ppy — — 310 310 310 310 310
450 ppy — — 560 560 560 560 560
Cancer fatality risk | No change® — — — — — —
80 ppy — 0.062 — — — — —
125 ppy — — 0.064 0.064 0.064 0.064 0.064
250 ppy — — 0.12 0.12 0.12 0.12 0.12
450 ppy — — 0.22 0.22 0.22 0.22 0.22
Annual Radiological Impacts on Public
Population within 80 km (50 mi)
Collective dose, No change® — — — — — —
per son-rem
80 ppy — 25x10° — — — — —
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Table S.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/Material | No Action Upgrade L os Alamos Site : Pantex Site : Carlsbad Site
Categories Alternative | Alternative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)
125 ppy — — 3.4x10" 2.7x10° 1.2x 107 42x10" 42x10°
250 ppy — — 55x 10" 43x10° 2.0x 107 7.0x 107 6.8 x 10°
450 ppy — — 1.0x 10° 7.7 x10° 3.6x10" 1.3x10° 1.2x 107
LCFs No change® — — — — — —
80 ppy — 1.2x 10T —_ — — — —
125 ppy — — 1.7 x 107 1.3x 10" 6.2x 10" 2.1x 107 21x10"
250 ppy — — 2.8x 107 2.1x 10" 1.0x 10 35x10™%° 34x10™"
450 ppy — — 50x 107 38x10™" 1.8x 107 6.5x 10 6.2x 10"
Offsite MEI —Dose | No change® — — — — — —
(mrem)
80 ppy — 3.0x 107 — — — — —
125 ppy — — 41x10° 1.6 x 10° 1.7 x 10° 2.6x10° 2.3x10°
250 ppy — — 6.6 x 10° 25x 107 2.8x10° 43x10° 3.6x10°
450 ppy — — 1.2x 107 3.8x10° 50x10° 8.0x 10° 6.5x 10°
Cancer fatality risk | No change® — — — — — —
80 ppy — 15x 107 — — — — —
125 ppy — — 21x10™ 80x 10" 85x 107" 1.3x 107 1.2x10™
250 ppy — — 33x10™ 1.3x 107 1.4x10™ 22x 10" 1.8x10™
450 ppy — — 6.0x 10™ 23x 10" 25x 10 40x 107" 33x10™
Nonradiological Impacts
Construction total — — — — — — —
fatalitiesfor
project duration
80 ppy — 0.09 — — — — —
125 ppy — — 0.54 0.54 0.54 0.54 0.54
250 ppy — — 0.60 0.60 0.60 0.60 0.60
450 ppy — — 0.78 0.78 0.78 0.78 0.78
Operations total No change® — — — — — —
fatalities per year
80 ppy — 0.025 — — — — —
125 ppy — — 0.04 0.04 0.04 0.04 0.04
250 ppy — — 0.05 0.05 0.05 0.05 0.05
450 ppy — — 0.07 0.07 0.07 0.07 0.07
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Table S.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resour ce/M aterial No Action Upgrade L os Alamos Site : Pantex Site . Carlsbad Site
Categories Alternative Altgrgnative Alternative NTSAHETTERS Alternative EROANETTENE Alternative
(80 ppy)
ACCIDENTS (Maximum Annual Cancer Risk for Highest Risk Accident)
Population No change’ 0.125 0.125 0.003 0.023 0.035 0.0081
MEI No change’ 3.8x 10" 3.8x 10" 7.4x10° 8.8x10° 9.6 x 10° 3.1x10"
TRANSPORTATION
Operations — Annual Incident Free-collective dose (person-renVLCFs)
Transportation 0.23/ — — — — — —
Workers 9.1 x 10°
80 ppy — 0.54/ — — — — —
2.2 x10*
125 ppy — — 0.76/3.0 x 10 2.2/9.0 x 10" 4.2/1.7 x 10° 3.1/1.2x10° 3.7/1.5x 10°
250 ppy — — 1.1/45 x 10 3.1/1.2x10° 6.6/2.6 x 10° 4.1/1.6 x 10° 6.0/2.4 x 10°
450 ppy — — 1.8/7.3 x 10" 4.9/2.0x 10° 10/4.0 x 10° 6.4/2.5 x 10° 9.2/3.7 x 10°
General Public 0.36/ — — — — —_ _
1.8 x 10
80 ppy — 0.88/ — — — — —
4.4 % 10"
125 ppy — — 1.2/6.2 x 10 3.6/1.8 x 10° 3.4/1.7x 10° 5.8/2.9 x 10° 2.6/1.3x 10°
250 ppy — — 1.8/8.8 x 10 4.9/2.5x 107 5.1/2.7 x 10° 7.6/3.8 x 10° 4.3/2.2x10°
450 ppy — — 2.9/1.4 x 10° 7.8/3.9 x 10° 8.0/4.0 x 10° 12.0/5.9 x 10° 6.8/3.4 x 10°
Operations — 4.6 %10 — — — — — —
Radiological 23x10°
Accident | mpact
80 ppy — 1.3x 107 — — — — —
6.4 x 10
125 ppy — — 1.7 x 107/ 9.2 x 107 1.1x 107 0.011/ 4.3 x 107
8.6 x 10° 46x 10" 55x 10" 5.4 x 10° 2.2x 107
250 ppy — — 2.2x 107 1.2x 107 1.6x 107/ 0.013/ 6.9 x 107/
1.1 x 10”7 5.8 x 10" 8.1x 10" 6.7 x 10° 35x10"
450 ppy — — 3.3x 107 1.8x 107/ 25x 107/ 0.021/ 1.1x 107
1.6 x 10”7 8.8 x 10" 8.1x10" 1.0 x 10° 53x 10"
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Table S.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/Material | No Action Upgrade L os Alamos Site : Pantex Site : Carlsbad Site
Categories Alternative Altggnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)
WASTE MANAGEMENT — Annual Operations (m°)
80 ppy
TRU Waste-solid — 445° — — — — —
LLW-solid — 1,445° — — — — —
Mixed LLW-solid — 53°¢ — — — — —
and liquid
Hazardous waste— — 205° — — — — —
solid and liquid
Adeguate onsite — Adeguate — — — — —
LLW disposal
facilities
125 ppy
TRU Waste-solid — — 590 590 590 590 590
LLW-solid — — 2,070 2,070 2,070 2,070 2,070
Mixed LLW-solid — — 17 17 17 17 17
and liquid
Hazardous waste— — — 2.8 2.8 2.8 2.8 2.8
solid and liquid
Adeguate onsite — — Adequate Adeguate No onsite disposal; Adeguate No onsite disposal
LLW disposa additional onsite capability for MPF
facilities capacity would be LLW waste
needed until LLW
transferred
250 ppy
TRU Waste-solid — — 740 740 740 740 740
LLW-solid — — 3,300 3,300 3,300 3,300 3,300
Mixed LLW-solid — — 2.4 2.4 2.4 2.4 2.4
and liquid
Hazardous waste— — — 34 34 3.4 34 3.4
solid and liquid
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Table S.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/Material | No Action Upgrade L os Alamos Site : Pantex Site : Carlsbad Site
Categories Alternative Altzgnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)
Adeguate onsite — — Adequate Adeguate No onsite disposal; | Additional capacity | No onsite disposal
LLW disposal additional onsite required for capability for MPF
facilities capacity would be currently planned LLW waste
needed until LLW LLW facilities
transferred
450 ppy
TRU Waste-solid — — 1,130 1,130 1,130 1,130 1,130
LLW-solid — — 5,030 5,030 5,030 5,030 5,030
Mixed LLW-solid — — 4.2 4.2 4.2 4.2 4.2
and liquid
Hazardous waste— — — 5.6 5.6 5.6 5.6 5.6
solid and liquid
Adeguate onsite — — Adequate Adeguate No onsite disposal; | Additional capacity | No onsite disposal
LLW disposa additional onsite required for capability for MPF
facilities capacity would be currently planned LLW waste
needed until LLW LLW facilities
transferred

No change from current operations

Differences in the number of indirect jobs created at each site are based upon unique Bureau of Economic Analysis multipliers for each site region.

Total population impacts were determined by multiplying the number of workers required from outside the ROI by the average household size for the United States. The number of in-migrating workers
was determined based on the current ROI laborforce composition and unemployment rates.

No Action accidents addressed by existing documentation.

Operational waste values from the upgrade include the removal of 140 gloveboxes over a 10-year period and additional waste from the pyrochemical process.

Offsite MEI = Maximally Exposed Offsite Individual.

LCF = Latent Cancer Fatality.
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Responsible Agency: United States Department of Energy (DOE) National Nuclear Security
Administration (NNSA)

Title: Draft Supplemental Programmatic Environmental Impact Statement on Stockpile
Stewardship and Management for a Modern Pit Facility
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Attention: MPF EIS Telephone: (202) 586-4600 or
Telephone: (202) 586-5484 leave a message at (800) 472-2756
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Abstract: DOE’s NNSA is responsible for the safety and reliability of the U.S. nuclear weapons
stockpile, including production readiness required to maintain that stockpile. Since 1989, DOE
has been without the capability to produce certified plutonium pits, which are an essential
component of nuclear weapons. NNSA, the Department of Defense, and Congress have
highlighted the lack of long-term pit production capability as a national security issue requiring
timely resolution. While a small interim capacity is currently being established at the Los
Alamos National Laboratory (LANL), classified analyses indicate that long-term support of the
nuclear stockpile, which is a cornerstone of U.S. nationa security policy, will require a long-
term pit production capability.

Pursuant to National Environmental Policy Act of 1969, as amended (42 USC 4321 et seq.), and
DOE Regulations Implementing National Environmental Policy Act (10 CFR Part 1021), NNSA
has prepared a Supplement to the Programmatic Environmental Impact Statement on Stockpile
Stewardship and Management for a Modern Pit Facility (hereafter, referred to as the MPF EIS)
to support a Record of Decision (ROD) by the Secretary of Energy on: (1) whether to proceed
with aModern Pit Facility (MPF); and (2) if so, where to locate aMPF. This MPF EIS evaluates
the environmental impacts associated with constructing a new MPF at the following sites: (1)
Los Alamos Site, New Mexico; (2) Nevada Test Site; (3) Carlsbad Site, New Mexico; (4)
Savannah River Site, South Carolina; and (5) Pantex Site, Texas. The MPF EIS aso evaluates
an upgrade to the plutonium pit manufacturing capabilities currently being established at
Technical Area 55 (TA-55) at LANL, and the No Action Alternative of relying on the small
interim capacity at LANL. The MPF EIS evaluates a range of pit production capabilities
consistent with national security requirements. Additional NEPA analysis will be required for



the specific siting of such afacility should the decision be made that a MPF isrequired. For this
MPF Draft EIS, constructing and operating a MPF is the preferred aternative. A preferred site
for aMPF has not yet been determined, but will be identified in the Final EIS.

Public Comments: In preparing this MPF Draft EIS, NNSA considered comments received
during the public scoping period from September 20, 2002, through November 22, 2002. In
addition, six public hearings were held to assist NNSA in defining the scope of the analysis. The
first of these public hearings was held on October 8, 2002, in Amarillo, Texas. Hearings were
also held in Carlsbad, New Mexico, on October 10, 2002, in Washington, DC, on October 15,
2002, in Las Vegas, Nevada, on October 17, 2002, in Los Alamos, New Mexico, on October 24,
2002, and in North Augusta, South Carolina, on October 29, 2002. Comments made at these
hearings, as well as each comment received by fax, e-mail, and mail during the scoping period,
were considered in the preparation of the MPF Draft EIS. A summary of the comments is
included in this draft.

The comment period for this MPF Draft EIS will be from June 6, 2003 to August 5, 2003.
Public meetings will aso be held during this 60-day comment period. The dates, times, and
locations of these meetings will be announced in the Federal Register and in local newspapers.
All comments received during the comment period will be considered by NNSA in the Final EIS.
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Chapter 1 — Introduction

1.0 INTRODUCTION

Chapter 1 begins with an overview of the National Nuclear Security Administration’s
Modern Pit Facility (MPF) proposal. This chapter includes background information on the
MPF mission, the scope of this MPF Environmental Impact Satement (EIS), and the
alternatives analyzed in this EIS  This chapter also discusses other National
Environmental Policy Act documents related to the MPF proposal, and the scoping process
used to obtain public input on the issues that are addressed in this EIS The chapter
concludes with an outline of the organization of the document.

11 OVERVIEW

The U.S. Department of Energy’s (DOE) National Nuclear Security Administration (NNSA) is
responsible for the safety and reliability of the U.S. nuclear weapons stockpile, including
production readiness required to maintain that stockpile. Since 1989, DOE has been without the
capability to produce stockpile certified plutonium pits, which are an essential component of
nuclear weapons. NNSA, the Department of Defense (DOD), and Congress have highlighted the
lack of long-term pit production capability as a national security issue requiring timely
resolution. While a small interim capacity is currently being established at the Los Alamos
National Laboratory (LANL), classified analyses indicate projected capacity requirements
(number of pits to be produced over a period of time), and 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 will require a long-term pit production capability. In particular, identification of a
systemic problem associated with an existing pit type, class of pits, or aging phenomenon cannot
be adequately responded to today, nor could it be with the small capability being established at
LANL (see Chapter 2 of this Environmental Impact Statement [EIS] for a more detailed
discussion regarding the purpose and need for a Modern Pit Facility [MPF]).

Prudent risk management requires that NNSA initiate action now to assure readiness to support
the stockpile and that appropriate pit production capacity is available when needed. Pursuant to
the National Environmental Policy Act of 1969 (NEPA), as amended (42 USC 4321 et seg.), and
the DOE Regulations Implementing NEPA (10 CFR Part 1021), NNSA is preparing this
Supplement to the Programmatic EIS (PEIS) on Stockpile Stewardship and Management (SSM)
for aModern Pit Facility (MPF) in order to decide: (1) whether to proceed with the MPF; and (2)
if so, where to locate the MPF. Hereafter, this document will be referred to as the Modern Pit
Facility Environmental Impact Statement (MPF EIS).

11.1 Relevant History

Plutonium pits for the nuclear weapons stockpile were manufactured at the DOE Rocky Flats
Pant in Golden, Colorado, from 1952-1989. In December 1989, due to environmental and
safety concerns, production at Rocky Flats was shut down by the DOE and no stockpile-certified
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pits have since been produced by this country. Today, the United States is the only nuclear
weapons power without the capability to manufacture plutonium pits suitable for use in the
nuclear weapons stockpile.! During the mid-1990s, DOE conducted a comprehensive analysis of
the capability and capacity needs for the entire Nuclear Weapons Complex and evaluated
dternatives for maintaining the Nation’s nuclear stockpile in the Final Programmatic
Environmental Impact Statement for Sockpile Stewardship and Management (SSM PEIS)
(DOE/EIS-0236) (DOE 1996c). Issued in September 1996, the SSM PEIS assessed future
stockpile requirements and looked extensively at pit manufacturing capability and capacity
needs. The SSM PEIS evaluated reasonable alternatives for re-establishing interim pit production
capability on a small scale. A large pit production capacity—in line with the capacity planned
for other manufacturing functions—was not evaluated in the SSM PEIS “because of the small
current demand for the fabrication of replacement pits, and the significant, but currently
undefined, time period before additional capacity may be needed.” In the SSM PEIS Record of
Decision (ROD) (61 FR 68014) on December 26, 1996, the Secretary of Energy decided to re-
establish an interim pit fabrication capability, with a small capacity, at LANL. That decision
limited pit fabrication to a facility “sized to meet programmatic requirements over the next ten or
moreyears.” Inthe ROD, DOE committed to “ performing development and demonstration work
at its operating plutonium facilities over the next several years to study aternative facility
concepts for larger capacity.”

Subsequent to the SSM PEIS ROD, a number of citizen groups filed suit challenging the
adequacy of the SSM PEIS. In August 1998, the SSM PEIS litigation was resolved. As aresult
of that litigation, DOE agreed to entry of a court order that required, “prior to taking any action
that would commit DOE resources to detailed engineering design, testing, procurement, or
installment of pit production capability for a capacity in excess of the level that has been
anayzed in the SSM PEIS (50 pits per year [ppy] under routine conditions, 80 ppy under
multiple-shift operations), DOE shall prepare and circulate a Supplemental PEIS, in accordance
with DOE NEPA Regulation 10 Code of Federal Regulations (CFR) 1021.314, analyzing the
reasonably foreseeable environmental impacts of and alternatives to operating such an enhanced
capacity, and shall issue a ROD based thereon.” This MPF EIS is being prepared in part to
satisfy that obligation.

Following the SSM PEIS, in January 1999, DOE prepared the Ste-Wide Environmental Impact
Satement for Continued Operation of the Los Alamos National Laboratory (LANL SWEIS)
(DOE/EIS-0238) (DOE 1999a), which evaluated site-specific alternatives for implementing pit
production at LANL. Consistent with the SSM PEIS ROD, the LANL SWEIS evaluated
alternatives that would implement pit production with a capacity up to 50 ppy under single-shift
operations and 80 ppy using multiple shifts. In the ROD for the LANL SWEIS (64 FR 50797)
issued on September 20, 1999, DOE decided to initiate actions that would allow for the
production of up to 20 ppy at LANL, and deferred any decision to expand pit manufacturing
beyond that level. Consistent with the 1996 SSM PEIS ROD and the 1999 LANL SWEIS ROD,
NNSA has been establishing a small pit manufacturing capability at LANL. The establishment of
the interim pit production capacity is expected to be completed in 2007.

1 NNSA has demonstrated the capability to manufacture development pits at the LANL TA-55 Plutonium Facility.
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11.2 Function of the Pit in Nuclear Weapons

Nuclear weapons function by initiating and sustaining nuclear chain reactions in highly
compressed material which can undergo both fission and fusion reactions. Modern nuclear
weapons have a primary, which is used as the initial source of energy, and a secondary, which
provides additional explosive energy release. The primary contains a central core, the “pit.”
Nuclear weapons cannot operate without a fully functioning pit.

113 Nuclear Weapons Stockpile

The size and composition of the U.S. nuclear weapons stockpile are determined annually by the
President. The Secretaries of Defense and Energy jointly sign the Nuclear Weapons Stockpile
Memorandum (NWSM), which includes the Nuclear Weapons Stockpile Plan (NWSP) as well
as a long-range planning assessment. As such, the NWSM is the basis for all DOE stockpile
support planning. DOD prepares the NWSP based on military requirements and coordinates the
development of the plan with NNSA concerning its ability to support this plan. The NWSP,
which is classified, covers the current year and a 5-year planning period. It specifies the types
and quantities of weapons required, and sets limits on the size and nature of stockpile changes
that can be made without additional approval of the President. The NWSM directly specifies the
number and types of weapons required to support the stockpile.

Chapter 2 discusses the relevant factors, such as treaties and the Nuclear Posture Review (NPR),
that shape national security policies related to the MPF Proposed Action.

1.2 PROPOSED ACTION, ENVIRONMENTAL IMPACT STATEMENT SCOPE, AND
ALTERNATIVES

NNSA proposes to site, construct, and operate a MPF for the purpose of producing plutonium
pits to support long-term national security needs. A range of pit production capacities consistent
with national security requirementsis analyzed in this EIS (see Chapters 2 and 3 for a discussion
of pit production capacity and the range of capacities that is utilized in this EIS). This MPF EIS
analyzes the reasonably foreseeable environmental impacts of, and alternatives to, operating at
the various capacities. Consistent with this approach, the MPF EIS also evaluates the No Action
Alternative of maintaining the plutonium pit capabilities at LANL that are currently planned to
be in place by 2007, and an upgrade of the Technical Area (TA)-55, Plutonium Facility, Building
4 (PF-4), at LANL.

For the proposed MPF, this EIS analyzes all reasonable site locations. As described in detail in
Appendix G, NNSA utilized a site screening process to determine a reasonable range of site
aternatives for the MPF EIS. In this site screening process, al existing major DOE sites were
initially considered to serve as potential host locations for a MPF. The site screening analysis
considered the following criteriac population encroachment, mission compatibility, margin for
safety/security, synergy with existing/future plutonium operations, minimizing transportation of
plutonium, NNSA presence at the site, and infrastructure. The first two criteria were deemed to
be “exclusionary” criteria; that is, a Site either passed or failed on each of these two criteria. The
sites that passed the exclusionary criteria were then scored against all criteria. Based upon
results from the site screening analysis, the following were determined to be reasonable
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dternatives for a MPF. (1) Los Alamos Site, New Mexico; (2) Nevada Test Site (NTS);
(3) Carlshad Site, New Mexico; (4) Savannah River Site (SRS), South Carolina; and (5) Pantex
Site, Texas.

13 NATIONAL ENVIRONMENTAL POLICY ACT STRATEGY

Deciding whether to proceed with a MPF, and if so, where to locate the MPF, is a major Federal
action that could significantly affect the quality of the human environment; therefore, an EIS is
required. NNSA envisions this MPF EIS as a “programmatic document” that would support
these two decisions. In addition, the MPF EIS analyzes a No Action Alternative and an Upgrade
Alternative to the existing PF-4 at TA-55 at LANL. If the Secretary of Energy decides to
proceed with a MPF, a second, tiered, project-specific EIS would be prepared after the MPF EIS
ROD. That tiered EIS would utilize more detailed design information to evaluate reasonable
site-specific aternatives in the vicinity of the host site picked in the MPF EIS ROD. In the event
that the tiered EIS considers alternative site locations beyond existing DOE site boundaries, such
locations would be required to be consistent with the original host site selection criteria. That
ElIS would ultimately support a ROD for the construction and operation for a MPF of a specific
capacity and design at a specific location.

14 OTHER RELEVANT NATIONAL ENVIRONMENTAL PoLicYy ACT REVIEWS

14.1 Final Programmatic Environmental Impact Statement for Stockpile
Stewar dship and Management, DOE/EI S-0236 (SSM PEIYS)

The SSM PEIS evaluated aternatives for maintaining the safety and reliability of the Nation’s
nuclear stockpile in the post-Cold War world (DOE 1996¢). In the December 26, 1996, SSM
PEIS ROD (61 FR 68014), the Secretary of Energy decided, among other decisions, to establish
an interim, small pit fabrication capability at LANL “sized to meet programmatic requirements
over the next ten or more years.” In the ROD, DOE committed to “ performing development and
demonstration work at its operating plutonium facilities over the next several years to study
aternative facility concepts for larger capacity.” Consistent with the SSM PEIS ROD, a MPF
would provide alarger plutonium pit capacity to meet long-term national security needs.

1.4.2 Site-Wide Environmental Impact Statement for Continued Operation of the
Los Alamos National Laboratory, DOE/EIS-0238 (LANL SWEIS)

The LANL SWEIS evaluated aternatives for the continued operation of LANL (DOE 1999a).
Four aternatives were evaluated: (1) No Action, (2) Expanded Operations, (3) Reduced
Operations, and (4) a Greener Alternative. The LANL SWEIS evaluated site-specific
aternatives for implementing pit production at LANL consistent with the SSM PEIS ROD. A
LANL SWEIS ROD was issued on September 20, 1999, to select the Expanded Operations
Alternative (64 FR 50797) with a modification in the level of pit production. This alternative
included the continuation of all activities presently undertaken at LANL, at the highest level of
activity, and an increased pit production capability. In this ROD, DOE decided to implement
actions that would allow for the production of up to 20 ppy at LANL, and deferred any decision
to expand pit manufacturing beyond that level. The LANL SWEIS provides the framework for
the No Action Alternative in the MPF EIS. That is, if the Secretary of Energy decides to not
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proceed with a MPF or upgrade the LANL plutonium pit capabilities, then NNSA would rely
upon the planned capacity at LANL to meet long-term national security needs (i.e., the No
Action Alternative).

1.4.3 Final Programmatic Environmental Impact Statement for the Storage and
Disposition of Weapons-Usable Fissile Materials, DOE/EIS-0229 (S& D PEIS)

The S&D PEIS analyzed the potential environmental consequences of alternatives for the long-
term storage (up to 50 years) and disposition of plutonium from U.S. nuclear weapon
dismantlements (DOE 1996e). Three storage alternatives were evauated: (1) Upgrade at
Multiple Sites, (2) Consolidation of Plutonium, and (3) Collocation of Plutonium and Enriched
Uranium. Six candidate sites were considered: Hanford Site, NTS, Idaho National Engineering
Laboratory, Pantex, Oak Ridge Reservation, and the SRS. On January 14, 1997, DOE issued a
ROD (62 FR 3014) to upgrade the plutonium storage capabilities of Pantex, Hanford, and SRS
and to continue to store plutonium at these facilities. Weapons-usable plutonium at Rocky Flats
would be transported to Pantex and SRS. On August 13, 1998, DOE issued an amended ROD
(63 FR 43386) to expand improvements to SRS storage facilities to allow for accelerated
movement of plutonium from Rocky Flats. DOE further decided in the ROD that the Y-12
National Security Complex (Y-12) on the Oak Ridge Reservation would continue to store
nonsurplus enriched uranium (for the long-term) and surplus enriched uranium (on an interim
basis) in upgraded facilities pending final disposition. Based on these decisions, plutonium pits
to be used in a MPF would be stored at Pantex and enriched uranium for a MPF would be stored at
Y-12.

1.4.4 Final Environmental Impact Statement for the Nevada Test Site and Off-Site
Locationsin the State of Nevada, DOE/EIS-0243 (NTS SWEIS)

The NTS SWEIS evaluated aternatives for the continued operation of NTS (DOE 1996b). Four
aternatives were evaluated: (1) No Action Alternative, (2) Discontinuation of Operations, (3)
Expanded Use, and (4) Alternate Use of Withdrawn Lands. On December 13, 1996, DOE
published a ROD (61 FR 65551) selecting the Expanded Use Alternative. In July 2002, DOE
issued a Supplement Analysis for the Final EISfor the NTS and Off-Ste Locations in the Sate of
Nevada (DOE/EIS-0243-SA-01) (DOE 2002i). This supplement analysis determined that there
were no significant changes from actions foreseen in 1996. Furthermore, there were no new
major proposals and projects. Accordingly, it was determined that no supplemental EIS for the
1996 NTS EISisrequired. For purposes of the MPF EIS, the analyses and decisionsin the NTS
SWEIS ROD and Supplement Analysis represent the No Action Alternative at NTS. That is, if
the Secretary of Energy decides not to proceed with a MPF, or decides not to locate a MPF at
NTS, then NNSA would conduct business at NTS within the framework of the NTS SWEIS
ROD and Supplement Analysis.

1.4.5 Final Environmental Impact Statement for the Continued Operation of
Pantex and Associated Storage of Nuclear Weapons Components, DOE/EIS-
0225 (Pantex SWEIYS)

The Pantex SWEIS evaluated alternatives for the continued operation of Pantex (DOE 1996d).
The SWEIS examined environmental impacts resulting from a reasonable range of activity levels
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by assessing the operations on 2,000, 1,000, and 500 weapons per year. The EIS also addressed
environmental impacts resulting from the relocation of interim pit storage to other DOE sites.
On January 27, 1997, DOE issued a ROD (62 FR 3880) selecting the implementation of
upgrades to enable continued operations, and continued interim pit storage, at Pantex, to enable
increasing the storage level from 12,000 to 20,000 pits.

In April 2002, DOE completed a Supplement Analysis for the Final EIS for the Continued
Operation of Pantex and Associated Storage of Nuclear Weapon Components (DOE/EIS-
0225/SA-03) (DOE 2002¢). This analysis looked at the SWEIS completed in 1996 and
concluded that there is no need to supplement the Pantex SWEIS.

With respect to the MPF EIS, the decision to store up to 20,000 pitsin upgraded storage facilities
at Pantex is applicable to al alternatives analyzed in the MPF EIS; that is, regardliess of any
decisions in the MPF EIS, Pantex will continue to store plutonium pits for the Nation’s nuclear
weapon stockpile. Additionaly, if the Secretary of Energy decides to not proceed with a MPF,
or decides to not locate a MPF at Pantex, then NNSA would conduct business at Pantex within
the framework of the Pantex SWEIS ROD and Supplement Analysis.

1.4.6 Final Supplemental Environmental Impact Statement for the Waste I solation
Pilot Plant Disposal Phase, DOE/EI S-0026-S-2 (WIPP SEIS)

In 1980, the original Final Environmental Impact Statement for the Waste Isolation Pilot Plant
(DOE/EIS-0200) was issued. Supplemental EISs (SEISs) was issued in 1990 and again in 1997.
In addition, several Supplement Analyses (SAS) have been issued. In July 2002, DOE issued the
WIPP EIS-SA (DOE/EIS-0026-S-2) (DOE 1997b). This EIS-SA, supported by the earlier
analyses, examined the alternatives associated with the treatment, storage, transportation and
disposal of transuranic (TRU) waste at WIPP, located near Carlsbad, New Mexico. On
September 6, 2002, DOE issued a revised ROD (67 FR 56989) to alow for shipments from
various locations to WIPP. For purposes of the MPF EIS, the analyses and decisions in the
WIPP SEIS and ROD represent the No Action Alternative at WIPP. That is, if the Secretary of
Energy decides to not proceed with a MPF, or decides to not locate a MPF at WIPP, then DOE
would conduct business at WIPP within the framework of the RODs for WIPP EISs and SEISs.

147 Nonnuclear Consolidation Environmental Assessment, DOE/EA-0792

In June 1993, DOE issued the Nonnuclear Consolidation Environmental Assessment
(Nonnuclear Consolidation EA) (DOE 1993). This EA analyzed the proposed consolidation of
the facilities within the Nation’s Nuclear Weapons Complex that manufactured the nonnuclear
components used in the Nation’s nuclear weapons arsenal. Based on the findings of this EA, on
September 14, 1993, DOE issued a Finding of No Significant Impact (FONSI) which resulted in
defense activities being withdrawn from the Mound Plant in Miamisburg, Ohio, the Pinellas
Plant in Pinellas, Florida, and the nonnuclear activities at the Rocky Flats Plant in Golden,
Colorado (58 FR 36658). These activities were relocated and consolidated at the Kansas City
Plant in Kansas City, Missouri and Sandia National Laboratories, New Mexico. This action also
transferred the tritium handling activities performed at the Mound Plant to Savannah River Site.
With respect to the MPF EIS, the decision based on this Nonnuclear Consolidation EA would
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apply equally to al MPF aternatives. That is, nonnuclear components for pits would be
produced in existing facilities and shipped to the pit production facility for assembly into pits.

148 Supplement Analysis, Changes Needed to the Surplus Plutonium Disposition
Program

On April 19, 2002, DOE issued an amended ROD (67 FR 19432) for both the Surplus Plutonium
Disposition Final Environmental Impact Satement (DOE/EIS-0283) (DOE 1999h) and the
Sorage and Disposition of Weapons-Usable Fissile Materials Final Programmatic
Environmental Impact Satement (DOE/EIS-0229) (DOE 1996€). This ROD cancelled the
immobilization component of the U.S. surplus plutonium disposition program for surplus
weapons-usabl e plutonium described in these two EISs and selected the alternative of immediate
implementation of consolidated long-term storage at SRS of surplus non-pit plutonium now
stored separately at Rocky Flats. The ROD aso explained that DOE’s current disposition
strategy involves a mixed oxide-only approach, under which DOE would dispose of up to 34
metric tons (37 short tons) of surplus plutonium by converting it to mixed oxide fuel and
irradiating it in nuclear power reactors. The Supplement Analysis concluded that changes to the
Mixed Oxide Fuel Fabrication Facility (MOX Facility) in the F-Area at SRS to allow for the
amended ROD would result in no additional impacts, and that no new or different bounding
accident scenarios had been identified. Accordingly, it was determined that the original analysis
was sufficient and that a Supplement EIS was not required. Relative to the MPF EIS, the NNSA
considered use of the plutonium disposition facilities at SRS, but eliminated this option from
detailed study (see Chapter 3, Section 3.4.2).

1.4.9 Environmental Impact Statement for the Chemistry and Metallurgy
Resear ch Building Replacement Project at L os Alamos National Laboratory,
DOE/EIS-0350D (CMRR EIS)

DOE/NNSA is currently preparing an EIS for the Chemistry and Metallurgy Research Building
Replacement Project (CMRR) at LANL (DOE 2003). The purpose of the CMRR EIS is to
evaluate the potential environmental impacts associated with aternatives for replacing the
existing Chemistry and Metallurgy Research Building (CMR) at LANL, which is scheduled to be
shut down in approximately 2010. The preferred alternative is to construct a new CMRR
Facility at TA-55, consisting of two or three buildings. On July 23, 2002, DOE/NNSA published
a Notice of Intent (NOI) to prepare the CMRR EIS in the Federal Register (67 FR 48160).
Public Scoping Meetings were held in August 2002. DOE/NNSA issued a Draft CMRR EISin
May 2003. The Final CMRR EIS is expected to be issued in late 2003 or early 2004. Under the
No Action Alternative and the TA-55 Upgrade Alternative, direct analytical, chemistry and
metallurgical support would be provided by the existing CMR or the proposed CMRR (see
Chapter 3, Section 3.4.5).

15 PuBLIC SCOPING PROCESS

Scoping is a process in which the public and stakeholders provide comments directly to the
Federal Agency on the scope of the EIS. This process begins with the publication of a NOI in
the Federal Register. On September 23, 2002, DOE published an NOI to prepare the MPF EIS
(67 FR 59577) and invited public comment on the MPF EIS proposal. Subsequent to this notice,
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DOE held public scoping meetings in Amarillo, Texas, Carlsbad, New Mexico; Las Vegas,
Nevada; Los Alamos, New Mexico; North Augusta, South Carolina; and Washington, DC. In
addition, the public was encouraged to provide comments via mail, e-mail, fax, and the Internet.

A neutral facilitator conducted the meetings to direct and clarify discussions and comments.
Court reporters were also present to provide a verbatim transcript of the proceedings and record
any formal comments. All scoping meeting comments, along with those received by mail or
Internet during the public scoping comment period were considered by DOE in preparing this
EIS. A summary of the comments received during the public scoping process, as well as DOE's
consideration of these comments, is provided in Appendix E of thisEIS.

151 Summary of Major Comments Received

Nearly 1,600 comments were received from individuals, interested groups, and Federal, state,
and local officias during the public scoping period, including approximately 480 oral comments
made during the public meetings. The remainder of the comments (1,106) was submitted at the
public meetings in written form, or submitted via U.S. mail, email, or fax, over the entire
scoping period. Some commentors who spoke at the public meetings also prepared written
statements that were later submitted during or after the meetings. In thisinstance, each comment
provided by an individua commentor in both oral and written form was counted as a single
comment.

Many of the oral and written comments questioned the need for the MPF. In particular,
commentors questioned why the facility was needed since the NOI stated that no problems that
would require pit replacements had been found to date. Commentors aso quoted several
previous DOE documents and DOE and other government officials who stated that both the
nuclear and nonnuclear parts of pits in the stockpile were stable and reliable into the foreseeable
future.

Other commentors cited a number of studies done by both DOE and independent researchers that
demonstrated the stability of plutonium, a main component of a pit, over time; thus commentors
felt that until conclusive evidence on pit aging is established, a MPF is not necessary.

Several commentors dismissed the need for the Proposed Action by stating that the PF-4, the
current interim production plutonium facility at LANL, analyzed in the 1996 Final
Programmatic Environmental Impact Statement for Stockpile Stewardship and Management
(DOE 1996c) for production of up to 80 ppy, aready met the needs of pit refurbishment for the
nuclear stockpile. Many commentors also noted that the NOI statement that “...DOE has been
without the capability to produce plutonium pits...” is alarmist and false, considering the PF-4

capability.

Many commentors raised the issue of international treaties and decisions, particularly the
Nuclear Nonproliferation Treaty, the Strategic Offensive Nuclear Reduction Treaty (M oscow
Treaty), the Comprehensive Test Ban Treaty, and International Court of Justice Decision, July
1996 opinion, questioning whether a MPF would be consistent with international law.
Commentors specifically stated that since the United States had agreed, under the Moscow
Treaty, to reduce its number of operationally deployed strategic nuclear weapons to
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approximately 1,700-2,200, the PF-4 was more than sufficient to meet pit refurbishment needs;
thus a MPF would not be necessary. Furthermore, commentors wanted clarity on why “agility,”
defined in the NOI as the ability to change and expand pit production types and plutonium pit
designs simultaneously, was necessary at al considering the United States had committed, under
the Moscow Treaty, to reduce its number of weapons.

Other issues raised regarding need included questions on why the several thousand pitsin reserve
at Pantex could not be used to replace any potentially deteriorating pits in the active nuclear
stockpile. Others questioned why a MPF was necessary at all since DOE had created the
Stockpile Stewardship Program to monitor the nuclear stockpile. They went on to question that
if a MPF were built, why would it be necessary to have both the Stockpile Stewardship Program
and aMPF.

A significant number of commentors also expressed concern about the costs associated with
building a MPF. Commentors wanted to see the full costs associated with each phase of a MPF:
design, construction, operation, transportation of materials, waste handling and final disposition
of waste, security, decommissioning, destruction and return of land to its original condition.

Several commentors expressed concern about environmental, safety, and health risks associated
with a MPF, particularly the transportation of pit materials and waste across the Nation's
highways. DOE representatives were urged to thoroughly evaluate the potential consequences of
the Proposed Action on local wildlife, water resources, air quality, the potential for accidents and
their consequences, and the health and safety of residents near a prospective site and along
transportation routes. Commentors suggested that the EIS quantify all radionuclide and chemical
emissions associated with the MPF Alternative. Many were concerned that a MPF would not
avoid the waste and contamination problems of the old pit facility at the Rocky Flats Plant,
which ceased operations in 1989.

Many commentors also expressed concern about the safety and security of a MPF from terrorist
actions both from on the ground and from the sky and wanted to know what measures DOE
would implement to prevent such actions.

Many commentors expressed support for the No Action Alternative. More than 70 of the
comments received were part of a write-in postcard campaign objecting to nuclear weapons.
Other commentors expressed favor or opposition to the MPF Alternative, reasons for which
included security, cost, and workforce advantage. A number of commentors expressed support
for a MPF. Major issues identified through the scoping period are addressed in this EIS by
analysesin the following aresas:

Land resources, including land use and visual resources
Site infrastructure

Air quality and acoustics

Water resources, including surface water and groundwater
Geology and soils

Biotic resources, including terrestrial resources, wetlands, aguatic resources, and threatened
and endangered species
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Cultural and paleontological resources, including prehistoric resources, historic resources,
and Native American resources

Socioeconomics, including employment and local economy, population, housing,
community or local government public finances, and local transportation

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

In addition to analyses in these areas, the EIS aso addresses unavoidable impacts and
irreversible and/or irretrievable commitment of resources, and impacts of long-term production.
A complete listing of the comments received, as well as how each specific comment was
considered in the analysis of this document, is also included in Appendix E.

16 ORGANIZATION OF THISENVIRONMENTAL IMPACT STATEMENT

This EIS consists of two volumes. Volume | contains the main analyses, while Volume 11
contains technical appendixes that support the analyses in Volume I, aong with additional
project information. An Executive Summary is available as a separate publication. Volume |
contains 11 chapters, which include the following information:

Chapter 1—Introduction: MPF EIS background and the environmental analysis process.

Chapter 2—Purpose and Need: Reasons why DOE needs to take action and purposes to be
achieved.

Chapter 3—Proposed Action and Alternatives: The way DOE proposes to meet the specified
need and achieve the objectives. This chapter also includes a summary comparison of the
potential environmental impacts of the EIS alternatives and identifies any preferred alternative.

Chapter 4—Affected Environment: Aspects of the environment that might be affected by the
EIS aternatives.

Chapter 5—Environmental Impacts: Analyses of the potential impacts on the environment.
Impacts are compared to the projected environmental conditions that would be expected if no
action were taken.

Chapter 6—Regulatory Requirements. Environmental, safety, and heath regulations that
would apply for the EIS alternatives, and agencies consulted for their expertise.

Chapters 7-11: Anindex; list of references; a list of preparers; alist of agencies, organizations,
and persons to whom copies of this EIS were sent; and a glossary.

Volume Il contains eight appendices of technical information in support of the environmental
analyses presented in Volume |I. These appendices contain the following information: details of
the pit production process and requirements; human health; accidents; transportation; summary
of scoping comments; methodology; project studies and notices; and contractor disclosure.
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2.0 PURPOSE AND NEED

Chapter 2 discusses the reasons why the National Nuclear Security Administration is proposing
to construct and operate a Modern Pit Facility (MPF), as well as the goals to be achieved with
MPF. This chapter also discusses relevant national security policies and their relationship to
MPF.

2.1 I NTRODUCTION AND NEED FOR A MODERN PIT FACILITY

As explained in Section 1.1, the U.S. Department of Energy’s (DOE) National Nuclear Security
Administration (NNSA) is responsible for the safety and reliability of the U.S. nuclear weapons
stockpile, including production readiness required to maintain that stockpile. Plutonium pits are
an essential component of nuclear weapons. Historically, plutonium pits for the nuclear weapons
stockpile were manufactured at the DOE’s Rocky Flats Plant in Colorado. At peak production,
the Rocky Flats Plant produced a thousand or more pits per year (ppy). In 1989, due to
environmental and safety concerns, pit production was shut down by the DOE at the Rocky Flats
Plant, leaving the Nation without the capability to produce plutonium pits for the nuclear
weapons stockpile. Today, the United States is the only nuclear weapons power without the
capability to manufacture plutonium pits suitable for use in the nuclear weapons stockpile.*

Since approximately 1996, the NNSA has been establishing a small interim pit manufacturing
capability at the Los Alamos National Laboratory (LANL). While this interim pit production
capacity is expected to be completed in 2007, classified analyses indicate projected capacity
requirements (number of pitsto be produced over a period of time), and agility (ability to rapidly
change from production of one pit type to another, ability to simultaneously produce multiple pit
types, or the flexibility to produce pits of a new design in a timely manner) necessary for long-
term support of the stockpile will require a long-term pit production capability. In particular,
identification of a systemic problem associated with an existing pit type, class of pits, or aging
phenomenon cannot be adequately responded to today, nor could it be with the small capability
currently being established at LANL. Sections 2.1.1 and 2.1.2 discuss pit aging and assessment
of the pit lifetime. Sections 2.1.3 and 2.1.4 provide a discussion of capacity and agility
requirements that would be addressed by the proposed Modern Pit Facility (MPF).

211 Pit Aging asaDriver
Modern nuclear weapons have a primary which contains a central core, the “pit” (typicaly
composed of plutonium-239). Many complex physical and chemical interactions occur during

the split second that the primary operates.

However, as materials age, particularly those in nuclear weapons, they tend to change. Age
related changes that can affect a nuclear weapon'’s pit include changes in plutonium properties as

 The NNSA has demonstrated the capability to manufacture development pits at the LANL TA-55 Plutonium Facility.
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impurities build up inside the material due to radioactive decay, and corrosion along interfaces,
joints, and welds. The reliability of the U.S. nuclear weapons stockpile requires that pits will
operate as designed.

Although the U.S. nuclear weapons stockpile is presently safe and reliable, these nuclear
weapons are aging. The average age of the stockpile is currently about 19 years, and many
weapons have exceeded their origina design life. In the past, individual weapons in the
stockpile were replaced by new-design or upgraded weapons before they approached the end of
their design life. However, because the United States has not produced any new nuclear
weapons since 1989, some weapons are remaining in the stockpile much longer than previously.
This may create issues about the performance capability of stockpile weapons because of
uncertainties in the effects of pit aging past the design life. Planning and design of a MPF isa
prudent risk management approach to assure readiness to support the stockpile.

2.1.2 Assessment of the Pit Lifetime

The size and scope of a MPF is partly dependant on the age at which existing pits in the U.S.
Stockpile must be replaced in order to ensure that each system can continue to meet the specified
military characteristics. To date, only minor age-induced changes have been observed and there
is no direct evidence that these affect pit performance, reliability, and safety. The response of
each system to potential changesis specific to each particular design. The current estimate of the
minimum age for replacement of pitsis between 45 and 60 years. Thisis based on observations
of pit and plutonium aging taken from pits up to 42 years old and conservative extrapolation of
this data combined with system-specific design sensitivity analysis. Additional data and analysis
coupled with further design sensitivity studies are needed to refine our estimates of minimum
lifetimes for each system. It is possible these studies may show that certain systems exhibit
lifetimes shorter than the stated 45 years or longer than 60. In the most conservative case that
lifetimes are found to be less than 45 years of age, mitigation methods currently exist to extend
these lifetimes to a 45-year minimum. The minimum lifetime assessment will be updated at the
end of FY03 and again at the end of FY 06 when more data and analyses are available. The age
for replacement may vary from weapons system to weapons system depending on details of
design and application.

The approach used to address the aging of pits starts with an identification of the key plutonium
properties required to ensure safe and reliable weapon function. Knowledgeable design
physicists and engineers—who use the information in computer simulations as part of the
certification process—select the key properties. Next, materials scientists and chemists identify
the aging mechanisms that could potentially alter these properties over time and develop models
to help predict the changes. Finally, by combining data acquired through testing and evaluation,
the material models for aging, and ssimulations of the system performance, an estimate of the pit
life can be made. In addition, the program is also aimed at quantifying the margins and
uncertainties associated with our understanding of aging in order to increase our confidence in
the lifetime assessment.

Many of the important properties that affect performance have been measured on pits of varying

age and/or on samples extracted from these pits. NNSA has had a surveillance program for
several decades that includes destructive and nondestructive examinations. Over the past five
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years, this has been supplemented by examination of alarge number of older pits of age up to 42
years. Over 1000 pits have been non-destructively examined, about 300 have been destructively
examined and about 50 older pits have been subjected to specia aging assessments. Each pit
component has been assessed with the most focus placed on the plutonium.

The life limiting mechanisms of plutonium aging are understood to result from self-irradiation.
Plutonium radioactively decays slowly to form uranium and helium, and in the process of this
decomposition, can cause local disruption to the material structure. All but 10 percent of the
damage is healed amost immediately and almost all of the remaining 10 percent forms stable
defect structures called dislocations very soon thereafter. Of primary concern is the accumulation
of helium within the material; how the helium build-up changes with time, and how it affects the
plutonium properties—in particular the plutonium density. It is apparent from the evaluations
conducted on samples from stockpile pits and follow-on modeling of the damage mechanisms
that plutonium is aging very slowly. Pit designers are performing design sensitivity assessments
to determine the extent to which performance may change with these properties. Nonetheless, at
some age, the properties will change sufficiently so that replacement will be prudent.

While the pit aging assessment has so far been based on examination of old pits, the assessments
to be completed at the end of FY06 include an evaluation of accelerated aging aloys. These
alloys have been fabricated by substituting about 7.5 percent of the plutonium-239 with
plutonium-238. This substitution accelerates the self-irradiation process because the
decomposition of plutonium-238 into uranium and helium is faster than that of plutonium-239. If
these alloys can be validated as sufficiently similar to plutonium alloys used in actual pits, then
data from these alloys will be used in the updated lifetime assessment along with the data and
analyses from old pits. In addition, new destructive and non-destructive examination tools have
been developed and deployed in the NNSA surveillance program to better assure performance,
safety, and reliability. The data from these examinations will also be used for the updated
lifetime estimates.

During the public scoping period, some commentors questioned whether plutonium pits degrade
over time. Many cited an article written by Raymond Jeanloz that appeared in Physics Today in
December 2000, in which Professor Jeanloz concluded that, “Plutonium exhibits good crystalline
order even after decades of aging.” Professor Jeanloz suggested this as evidence that phase
stability was not a likely concern. Unfortunately, recent local-structure measurements by the
weapons laboratories have demonstrated the immense complexity of local atomic arrangements
in the crystalline plutonium lattice and increased delta-phase stability with aging cannot be
assumed. Although measurements of naturally aged plutonium have shown macroscopic delta-
phase stability over time, NNSA is examining the local structure picture carefully in the
accelerated aging program to assure that the 45-60 year pit lifetime remains valid.

NNSA has made substantial progress in the past few years in achieving a fundamental
understanding of age-related changes in plutonium. Further theoretical assessments, modeling,
and experiments will allow for a more precise evaluation of the minimum age for pits from each
system, and will allow for an assessment of the margins and uncertainties of this minimum age.
NNSA is encouraged that measurements to date have not shown any significant degradation of
pits. The changes observed have been quite small and the modeling has provided further
confidence that the plutonium is aging at a slow pace—qgiving both LANL and Lawrence
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Livermore National Laboratory (LLNL) investigators reasonable confidence in the minimum
lifetime estimate of 45-60 years. However, further system-specific assessment isrequired. This
range may be modified, including a finding that some systems have a lifetime shorter than 45
years and others a lifetime greater than 60 years, based on careful study of subtle changes in
plutonium properties. In this event, mitigation methods are available to extend lifetimes in these
systems to a 45-year minimum. Further experiments, modeling, and design sensitivity
calculations on al weapon systems are required to gain greater confidence and reduce
uncertainties in our estimates. A report entitled Plutonium Aging: Implications for Pit Lifetimes,
prepared by LANL and LLNL, isincluded in Appendix G.

21.3 Capacity asa Driver

Most of the pitsin the enduring stockpile were produced in the mid-to-late 1970s and 1980s, and
no pits have been produced since 1989. In approximately 2020, some pits in the enduring
stockpile will be approaching the 45-year pit lifetime. Given the fact that many types of pitsin
the enduring stockpile may reach their end-of-life (EOL) at about the same time (see Section
2.1.4 below), prudent risk management requires that NNSA initiate action now to ensure that
appropriate pit production capacity is available when needed. As shown on Figure 2.1.3-1, it
will take approximately 17 years to design and construct a MPF before full-scale production can
begin. Consequently, in order for a MPF to be in production by approximately 2020, planning
for such afacility must begin now.

It should also be noted that the size and composition of the enduring stockpile are al'so uncertain.
In classified analyses, the NNSA has considered possible futures in which the stockpile size
could be reduced to 1,000 total weapons or in which it could be as large as required to meet
Nuclear Posture Review (NPR) requirements. Although the precise future capacity requirements
are not known with certainty, enough clarity has been obtained through these ongoing classified
studies (which are part of the classified appendix to this MPF EIS) that NNSA can identify a
range of pit production capacity requirements that form the basis of initia MPF alternative
evauations during the conceptual design phase. The classified studies examined capacity
requirements that would result from a wide range of enduring stockpile sizes and compositions,
pit lifetimes, emergency production needs (referred to as “contingency” requirements), facility
full-production start dates, and production operating practices, e.g., single versus multiple shifts.

Pit capacity requirements must also account for the need for additional pits, e.g., logistics spares
and surveillance units. Asaresult of this requirement, the number of pits that must be available
to support a specific weapon system will exceed the number of deployed strategic weapons and
will vary by pit type.

Contingency production requirements are also an important driver for the need for a MPF.
Contingency production, which is the ability to produce a substantial quantity of pits on short
notice, is distinct from the capacity needed to replace pits destroyed for surveillance or other
reasons (such as for production quality assurance or other experiments). The capacity of a MPF
needs to support both scheduled stockpile pit replacement at EOL and any “unexpected” short-
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term production. Such short-term “contingency” production may be required for reliability
replacement (replacement of pits to address, for example, a design, production, or aging flaw
identified in surveillance), or for unexpected stockpile augmentation (such as the production of
new weapons, if required by national security needs).

In all cases, and in all combinations with other capacity drivers, the interim production capacity
being established at LANL will be inadequate to maintain these projected stockpiles. The
required production capacity is a function of pit lifetime, stockpile size, and start date of full-
scale production. To account for these variables, this MPF EIS evaluates a pit production
capacity between 125-450 ppy for full-scale production beginning in approximately 2020.

214 Agility asa Driver

A critical element of production readiness is the agility (the ability to change rapidly from the
production of one pit type to another, or to simultaneously produce different pit types) of the
production line. Pits in the current enduring stockpile were produced over a relatively short
period of time and can therefore be expected to reach their respective EOLs at about the same
time, as well. Thus, any strategy to replace the enduring stockpile pits before they reach their
EOL must address both the production rate for a particular pit type (the capacity driver discussed
in Section 2.1.1), and the ability to produce all necessary pit types in a relatively short period of
time. For thisreason, agility is an essentia requirement for a MPF.

Contingency production also requires agility. If contingency production is ever needed, the
response time will likely be driven by either areliability problem that requires prompt response,
or another type of emergency that must be addressed quickly. Thus, changeover from production
of one pit type to another will have to be demonstrated for both replacements of pits at EOL (a
process that will allow for planning and scheduled activities in advance of the need date), as well
as for startup of contingency production with little notice (and therefore little planning time).

2.2 PURPOSES TO BE ACHIEVED BY A MODERN PIT FACILITY

If constructed and operated, a MPF would address a critical national security issue by providing
sufficient capability to maintain, long-term, the nuclear deterrent that is a cornerstone of U.S.
national security policy. A MPF would provide the necessary pit production capacity and agility
that cannot be met by pit production capabilitiesat LANL.

As explained in Section 1.4, this EIS and National Environmental Policy Act (NEPA) process
will support a Record of Decision (ROD) by the Secretary of Energy on: (1) whether to proceed
with a MPF; and (2) if so, where to locate the MPF. A siting decision would enable NNSA to
better focus detailed design activities and to improve the efficiency and cost-effectiveness of pre-
construction activities. If the Secretary decides to proceed with a MPF, atiered, project-specific
EIS would be prepared after the MPF EIS ROD. That tiered EIS, which would utilize detailed
design information to evaluate site-specific location alternatives in the vicinity of the host site
picked in the MPF EIS ROD, would ultimately support a ROD for construction and operation of
aMPF.
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2.3 NATIONAL SECURITY PoLicYy CONSIDERATIONS

There are several principal national security policy overlays and related treaties that are
potentially relevant to the proposal to construct and operate a MPF, such as. the NPR; the
Nuclear Weapons Stockpile Memorandum (NWSM) and the corresponding Nuclear Weapons
Stockpile Plan (NWSP); the Nuclear Nonproliferation Treaty (NPT), and the Comprehensive
Test Ban Treaty. Each of these is discussed below.

231 Nuclear Posture Review

In 2001, Congress required the Department of Defense, in consultation with DOE, to conduct a
comprehensive review of the nuclear posture of the United States for the next 5-10 years. The
resulting classified report to Congress, entitled the Nuclear Posture Review, addresses the
following elements:

Therole of nuclear forcesin United States military strategy, planning, and programming

The policy requirements and objectives for the United States to maintain a safe, reliable, and
credible nuclear deterrence posture

The relationship among the U.S. nuclear deterrence policy, targeting strategy, and arms
control objectives

The levels and composition of the nuclear delivery systems that will be required for
implementing the U.S. national and military strategy, including any plans for replacing or
modifying existing systems

The nuclear weapons complex that will be required for implementing the U.S. national and
military strategy, including any plans to modernize or modify the complex

The active and inactive nuclear weapons stockpile that will be required for implementing
the U.S. national and military strategy, including any plans for replacing or modifying
warheads

With respect to the Proposed Action in this EIS, the NPR confirms that a MPF production
facility will be required for large-scale replacement of existing plutonium components and any
production of new designs. The NPR aso recommends that the DOE/NNSA “accelerate
preliminary design work on a modern pit manufacturing facility so that production capacity can
be brought online when needed.”

232 Nuclear Weapons Stockpile Memorandum and Nuclear Weapons Stockpile
Plan

Although the NWSP and NWSM are classified documents, their effect in shaping the MPF EIS
can be explained in an unclassified context. As explained in Chapter 1 (see Section 1.1.3), the
NWSP specifies the types and quantities of nuclear weapons required, and sets limits on the size
and nature of stockpile changes that can be made without additional approval by the President.
The NWSM, which is jointly signed by the Secretaries of Defense and Energy, includes the
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NWSP and a long-range planning assessment. As such, the NWSM is the basis for NNSA
stockpile support planning. The NWSP and NWSM are highly dependent upon national security
objectives determined by the President. In thisregard, the United States has committed to reduce
the number of operationally deployed strategic nuclear weapons to 1,700-2,200 in 2012.

233 Nuclear Nonproliferation Treaty

The NPT was ratified by the U.S. Senate in 1969 and officially entered into force as a Treaty of
the United Statesin 1970. Today, the United States continues to view the NPT as the bedrock of
the global effort to prevent the spread of nuclear weapons and to reduce nuclear weapons
stockpiles. Article VI of the NPT obligates the parties “to pursue negotiations in good faith on
effective measures relating to cessation of the nuclear arms race at an early date and to nuclear
disarmament, and on a treaty on general and complete disarmament under strict and effective
international control.” The United States has taken this obligation seriously and has reduced its
nuclear weapons stockpile. Some examples are the 1987 Treaty on Intermediate Range Nuclear
Forces, which eliminated an entire class of nuclear weapon systems; and the 1991 Presidential
Nuclear Initiative, which led to the withdrawal and destruction of thousands of U.S. nonstrategic
nuclear weapons. U.S. and Russian cooperation throughout the 1990s has led to continued
reductions in nuclear weapons and the withdrawal of hundreds of tons of fissile material from
defense stockpiles. The 1991 Strategic Arms Reduction Treaty led to significant reductions in
the number of deployed strategic nuclear warheads. In the future, the United States will require
far fewer nuclear weapons. Accordingly, President Bush has decided that the United States will
reduce its operationally deployed strategic nuclear weapons to a level between 1,700 and 2,200
over the next decade.

It must be noted that the NPT does not provide any time period for achieving the ultimate goal of
nuclear disarmament nor does it preclude the maintenance of nuclear weapons until their
disposition. For this MPF EIS, speculation on the terms and conditions of a “zero level” U.S.
stockpile, as some have suggested during the scoping meetings, goes beyond the bounds of the
reasonably foreseeable future consistent with the NPR. The Proposed Action in this EIS, which
would enable NNSA to maintain the reliability of the enduring stockpile until the ultimate goals
of the NPT are attained, is consistent with the NPT.

234 Comprehensive Test Ban Treaty

The Comprehensive Test Ban Treaty, which bans all nuclear explosions for civilian or military
purposes, was signed by the United States on September 24, 1996, but has never been ratified by
the U.S. Senate. Nonetheless, the United States has been observing a moratorium on nuclear
testing since 1992, and the NPR strategy discussed in Section 2.3.1 reflects this policy. The
Proposed Action in this EIS would be consistent with a continuing U.S. moratorium or a
Comprehensive Test Ban Treaty.
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3.0 ALTERNATIVES

Chapter 3 begins with a description of the pit production operations and requirements of the
proposed Modern Pit Facility. It includes a description of the reasonable alternatives and the
planning assumptions and basis for the environmental impact statement analyses. The
alternatives considered and subsequently eliminated from detailed evaluation also are
discussed. The chapter concludes with a summary comparison of the environmental impacts
associated with each of the alternatives and identifies the U.S. Department of Energy's
Preferred Alternative.

3.1 PiT PRODUCTION OPERATIONSAND REQUIREMENTS

This Environmental Impact Statement (EIS) analyzes the impacts from the construction and
operation of a new facility, referred to as a Modern Pit Facility (MPF), to produce plutonium pits
for nuclear weapons. In addition to the construction of atotally new facility, an option to upgrade
the existing Technical Area (TA)-55 Plutonium Facility, Building 4 (PF-4) at the Los Alamos
National Laboratory (LANL) to increase its output is analyzed as well as the No Action
Alternative. This section discusses the overall pit production process, and lists the facility
reguirements necessary to accommodate this process. The MPF isin a conceptual design stage.

311 Pit Production Process

The following discussion is a brief summary of the pit production process that would be
accomplished in a MPF. A more detailed discussion is contained in Appendix A. The overall
process is depicted in Figure 3.1.1-1 which shows three main areas. Materia Receipt,
Unpacking, & Storage; Feed Preparation; and Manufacturing.

3111 Material Receipt, Unpacking, and Storage

Plutonium feedstock material would be delivered from offsite sources in the U.S. Department of
Energy (DOE)/Department of Transportation (DOT) approved shipping containers. The shipping
containers would be held in Cargo Restraint Transporters (CRT) and hauled by Safe Secure
Trailers (SST) or Safeguards Transporters (SGT). The bulk of the feedstock material would be in
the form of pits from old weapons to be recycled with small amounts of plutonium metals from
LANL and SRS. The CRTs would be unloaded from the truck and the shipping packages
unpacked from the CRT. Each shipment would be measured to confirm the plutonium content,
entered into the facility’s Material Control & Accountability (MC&A) database, and placed into
temporary storage. The shipping packages would be later removed from storage and opened to
remove the inner containment vessel. Containment vessels with the feedstock material would
then be accountability measured and transferred to the Receipt Storage Vault pending transfer to
the Feed Preparation Area.
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Figure 3.1.1-1. Modern Pit Facility Flow Process
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3112 Feed Preparation

The containers would then be transferred through a secure transfer corridor to an adjacent Feed
Preparation Area where plutonium metal is prepared for manufacturing. For pits to be recycled,
mechanical disassembly involves cutting the pit in half and removing al non-plutonium
components. Notable among these non-plutonium components is enriched uranium which would
be decontaminated and then shipped to the Y-12 Nationa Security Complex for recycling. All of
the other disassembled components would be decontaminated to the maximum extent possible
and then disposed of as either low level waste (LLW) or transuranic (TRU) waste as appropriate.

There are two baseline processes being evaluated for the purification of the plutonium metal.
One baseline relies more heavily on agueous chemistry (aqueous process) and the other on
pyrochemical reactions (pyrochemical process). The primary difference between the two
baselines is that the aqueous process does not employ chloride containing aqueous solutions,
which means conventional stainless steels can readily be used to contain al of its processes. On
the other hand the pyrochemical process requires specialized materials to contain the corrosive
chloride bearing solutions that it employs.

The primary process evaluated in this EIS is the agueous process. This is a well-known process,
which has been successfully used at DOE sites for many years. It is comparatively simple and
experiences few, but well controlled corrosion problems. However, it is not as space efficient
and does not produce as pure a product metal as the pyrochemical process. This lower purity
requires more complete processing and historically the aqueous process produces significantly
more waste than the pyrochemical process. This provides a bounding analysis of the waste
impact from a MPF.

The pyrochemical process is more complex than the agueous process, employing seven versus
four major processing steps. However, this can be done in less space with more processing
flexibility. It also produces very pure metal and a lower volume of waste. The purity of metal
allows the pyrochemical process to have the option of only partially processing metallic
plutonium to obtain adequate production purity. Although it requires special materials of
construction to contain the corrosive chloride solutions it appears to have the greatest potential
for improvement based on results from ongoing technology development projects. The
pyrochemical process has been used for many yearsat LANL.

The pyrochemical process is being investigated because it has the potential to be
environmentally more benign, thus having less environmental impact than the aqueous process.
The impacts from both of these processes will therefore be bounded in this EIS. As the design of
a MPF develops and a final purification method is chosen, the site-specific tiered EIS will
evaluate the impact of the actual process to be used.

3.1.1.3 Manufacturing

The plutonium metal resulting from the purification process would be transferred to the
manufacturing area where it would be melted and cast into required shapes in a foundry
operation. These castings would be machined to proper dimensions, combined with other
non-plutonium parts, and assembled into pits. New pits would be inspected and prepared for
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storage and eventual shipment to Pantex. The mgjority of the waste from this process would be
plutonium shavings that would be recycled within a MPF. Other wastes generated from the
manufacturing process are included in Table 3.1.2.5-3.

312 Modern Pit Facility Requirements

Aside from the question of when a MPF would need to become operational, the question of
actual design size of a MPF is next in importance. Design size would be primarily affected by
both the operational lifetime of pits and the size of the stockpile. Since there is some level of
uncertainty over both these issues (see Chapter 2), the final design size of a MPF has not yet
been determined. These uncertainties have been evaluated in classified studies. Three levels of
production are evaluated to provide a reasonable range for analysis in this MPF EIS. These are
125, 250, and 450 pits per year (ppy) in a single-shift operation. To accommodate these three
production rates, this EIS anayzes three different plant sizes. Another consideration is the
contingency or surge use of two-shift operations for emergencies.

3121 Security

The majority of MPF would be located within a Perimeter Intrusion Detection and Assessment
System (PIDAS). The PIDAS would be a multiple-sensor system within a 9-m (30-ft) wide zone
enclosed by two fences that surround the entire Security Protection Area. In addition, there
would be 6-m (20-ft) clear zones on either side of the PIDAS. There would be an Entry Control
Facility (ECF) at the entrance to the Security Protection Area.

3.1.2.2 Process Buildings

A proposed concept being evaluated for a MPF divides the major plant components into three
separate process buildings identified as Material Receipt, Unpacking & Storage; Feed
Preparation; and Manufacturing as described in Section 3.1.1. The process buildings would be
two-story reinforced concrete structures located aboveground at grade. The exterior walls and
roofs would be designed to resist all credible man-made and natural phenomena hazards and
comply with security requirements. The exterior walls of the first level would consist of double-
reinforced concrete wall construction with loose aggregate backfill between the walls to satisfy
security requirements.

The first story of each building would include plutonium processing areas, manufacturing
support areas, waste handling, control rooms, and support facilities for operations personnel.
The second story of each of the three process buildings would include the heating, ventilating,
and air conditioning (HVAC) supply fans, exhaust fans and high-efficiency particulate air
(HEPA) filters, breathing/plant/instrument air compressor rooms, electrical rooms, process
support equipment rooms, and miscellaneous support space. Interior walls are typically
reinforced concrete to provide personnel shielding and durability in the 50-year facility design
life. Each of these processing buildings would have its own ECF, truck loading docks, operations
support facility, and safe havens designed in accordance with applicable safety and security
requirements. The three processing buildings would be connected with secure transfer corridors.
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3.1.23 Support Buildings Within the Perimeter Intrusion Detection and Assessment
System

The major support structures located within the PIDAS would include the Analytical Support
Building and the Production Support Building. The Analytical Support Building would contain
the laboratory equipment and instrumentation required to provide analytical chemistry and
metallurgical support for the MPF processes, including radiological analyses. The Production
Support Building would provide the capability for performing nonradiological classified work
related to the development, testing, staging and troubleshooting of MPF processes and equipment
during operations. A number of other smaller structures also supporting a MPF would include
the standby generator buildings, fuel and liquid gas storage tanks, HVAC chiller building,
cooling towers, and the HVAC exhaust stack.

3.1.24 Support Buildings Outside the Perimeter Intrusion Detection and Assessment
System

The major structures located outside the PIDAS would include the Engineering Support
Building, the Commodities Warehouse, and the Waste Staging/TRU Packaging Building. This
Waste Staging/TRU Packaging Building would be used for characterizing and certifying the
TRU waste prior to packaging and short-term lag storage prior to shipment to the TRU waste
disposal site. Parking areas and stormwater detention basins would also be located outside the
PIDAS. In addition, a temporary Concrete Batch Plant and Construction Laydown Area would
be required during construction. A generic layout showing the maor buildings and their
relationship to each other is shown in Figure 3.1.2.4-1. Table 3.1.2.4-1 shows the dimensions
involved for the three different plant capacities.

The overal plant layout in the generic representation is a greenfield campus type layout, and
would be adapted to each site as necessary. The actual footprint of all of the buildings, as shown
in the table, is considerably less than the “developed” area from the generic layout. Thus, the
actual developed site layout could be much less than that shown in Table 3.1.2.4-1, and could fit
any site with enough space for buildings footprint and adequate security standoff distances.

Table3.1.2.4-1. Dimensionsfor the Three Different MPF Capacities

125 ppy 250 ppy 450 ppy
Processing Facilities Footprint (m?) 28,600 32,800 44,900
Support Facilities Footprint (m?) 26,000 26,200 29,900
Total Facilities Footprint (m?) 54,600 59,000 74,800
Total Facilities Footprint (ha) 5.46 5.90 7.48
Areainside PIDAS (ha) 255 26.3 31.6
Area Developed During Construction (ha) 56.3 58.3 69.2
Post Construction Developed Area (ha) 44.5 46.5 55.8

Source: MPF Data 2003.
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Figure3.1.2.4-1. Generic Layout of a Modern Pit Facility
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3.1.25 Modern Pit Facility Construction and Operational Materials and Wastes

Tables 3.1.2.5-1 through 3.1.2.5-3 contain the construction and operational material
requirements for all three plant sizes of a MPF along with the associated waste val ues.

Table3.1.2.5-1. Modern Pit Facility Construction Requirements

) Total Consumption
Requirement
125 ppy 250 ppy 450 ppy

M aterial/Resour ces
Electrical Energy (MWh) 6,000 6,750 8,000
Peak Electricity (MWe) 3.0 35 4.0
Concrete (m°)

Total 214,000 241,000 349,000

Peak Yearly 74,000 84,000 122,000
Aggregate (m°)

Total 200,000 222,000 310,000

Peak Yearly 55,000 63,000 92,000
Steel (metric tons)

Total 36,400 40,200 56,000

Peak Y early 9,800 11,200 16,300
Liquid Fuels (Mega Liters)

Total 16.7 10.1 13.0

Peak Yearly 2.6 29 3.7
Gases ()

Total 13,600 15,000 19,500

Peak Yearly 3,960 4,250 5,660
Water (Megal.iters)

Total 71.9 79.5 110.0

Peak Y early 21.2 23.8 33.7
Employment

Total (Worker Y ears) 2,650 2,950 3,800

Peak (Workers) 770 850 1,100
Construction Period (yrs) 6 6 6

MegalLiters: 1 Mega Liter = 1 million liters.

Source: MPF Data 2003.
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Table 3.1.2.5-2. Modern Pit Facility Operations Annual Requirements

Resour oes Plant Size
125 ppy 250 ppy 450 ppy

Electrical Consumption® (MWh) 79,800 113,750 175,600
Peak Electrical (MWe) 20.5 235 36.5
Diesel Fuel® (L) 259,650 357,150 583,500
Nitrogen® (m°) 223,900 245,050 303,250
Argon® (m°) 4,200 7,300 11,800
Domestic Water® (L) 44,875,000 61,680,400 81,619,750
Cooling Tower Make-up (L) 232,514,800 267,758,300 422,737,800
Steam® (K gs) 43,717,300 50,063,300 77,562,900
Employment

Total workers 988 1,358 1,797

Radiation workers 546 799 1,101

2 Electrical: Based on 24 hrs/day, 365 days/yr.
® Diesal Fuel: Based on diesel generator testing 1 hr/week

¢ Nitrogen and Argon: Annual consumption is based on 1 percent make-up.

4 Domestic Water: Calculations for the annual consumption were based on 189 L/day/person, 240 days/year.

¢ Steam would require an energy source for generation. |f coal were used, it would require 3,710 metric tonslyr (125 ppy), 4,245 metric tons/yr
(250 ppy), 6,275 metric tonslyr (450 ppy). |f natural gas were used, it would require 4,358,100 m®/yr (125 ppy), 4,990,750 m*/yr (250 ppy),

7,732,150 m¥/yr (450 ppy).
Source: MPF Data 2003.

Table 3.1.2.5-3. Modern Pit Facility Waste Volumes

. . Plant Size
Annual Operating Waste Type (m°)

125 ppy 250 ppy 450 ppy
TRU Solid (including Mixed TRU) 590 740 1,130
TRU Liquid® 0 0 0
Mixed TRU Solid (included in TRU solid above) 200 275 420
Mixed TRU Liquid® 0 0 0
LLW Solid 2,070 3,300 5,030
LLW Liquid® 0 0 0
Mixed LLW Solid 15 20 35
Mixed LLW Liquid 0.2 0.4 0.7
Hazardous Solid 25 3.0 5.0
Hazardous Liquid 0.3 0.4 0.6
Nonhazardous Solid 5,500 5,800 6,900
Nonhazardous Liquid 45,000 61,900 81,800
Construction Waste Type (m°) 125 ppy 250 ppy 450 ppy
Hazardous Liquid 4.9 51 5.9
Nonhazardous Solid 7,110 7,870 11,200
Nonhazardous Liquid 37,500 41,300 54,100

2 Liquid waste in this category would be solidified at the MPF prior to disposition.

Source: MPF Data 2003.
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3.1.3 Differences Between a M odern Pit Facility and the Rocky Flats Plant

A MPF would be designed and operated to minimize risk to both workers and the general public
during normal operations and in the event of an accident. Benefiting from decades of
experience, a MPF would employ modern processes and manufacturing technologies and would
utilize an oversight structure for safety, environmental protection, and management oversight
that has been established since the closure of Rocky Flats.

3131 Building Design

Modern safety and security design standards of today require substantially different structures
from the earlier pit manufacturing facilities at the Rocky Flats Plant, near Golden, Colorado.
The buildings at the Rocky Flats Plant were constructed in the 1950s with metal roof sheeting
covered by a built-up weather seal. In contrast, the exterior walls and roof of PF-4 (the current
interim production plutonium machining facility at LANL) are constructed of reinforced
concrete more than afoot thick. Internal walls at PF-4 are designed to provide multiple-hour fire
barriers between wings. A MPF would be designed with similar improvements over practices at
Rocky Flats.

3132 Fire Control

Although DOE experienced accidents associated with the manufacture of plutonium pits, most of
these accidents occurred in a relatively short time period (from 1966-1969) at the Rocky Flats
Plant. The magority of these accidents involved plutonium metal and chips undergoing
spontaneous ignition. Such events can occur when the environment they are in allows for the
rapid oxidation of plutonium, often in association with amoist air environment. Efforts at Rocky
Flats concentrated on the elimination of such fires. It is now recognized that potential for fire
initiation cannot be totally eliminated. Although the frequency and severity of fires can be
reduced through the management of combustible materials and facility design, such events are
now anticipated and planned for in the structural and process design and operational procedures.
Engineering monitoring systems would be activated if a fire occurs. These systems would
activate controls and procedures to control, quickly suppress, and contain fires within the
specific originating glovebox, minimizing the risk to workers and the general public.

Today, plutonium machining activities are conducted in gloveboxes supplied with an inert gas.
Furthermore, gloveboxes are now equipped with exhaust filter systems. All working areas are
separately vented with systems containing HEPA filters. These HEPA filters are fabricated of
specia non-flammable bonded material. Filter plenums are equipped with an automatic cooling
system to reduce the temperature of the air reaching the final stages of HEPA filters. Unlike
Rocky Flats, a MPF would have an automatic fire detection and suppression system designed to
meet the latest National Fire Protection Association life safety codes and standards for
manufacturing facilities. The design features would include multiple zones for both fire
detection and suppression to assure that any fire which may occur would be isolated in small,
separated areas of the facility, and thereby preclude the spread of fire to other separated areas or
the entire building.
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3.1.33 Waste Management and Material Control

A MPF will have a dedicated waste handling area capable of preparing waste for transport in
accordance with established procedures and waste acceptance requirements. In addition, all
waste streams to be generated by a MPF have an established disposition path for each alternative
being considered. Since the MPF EIS analyzes operations over a 50-year period, it is reasonable
to expect that some disposition paths may change. A MPF would utilize a stringent MC&A
System to accurately account for all special nuclear material.

314 TA-55 Upgrade Facility Requirements

The TA-55 Upgrade Alternative (80 ppy) would involve expanding the current pit production
capabilities of plutonium facilities in Building PF-4 up to approximately 80 ppy without
expanding the size of the building. To do this, a number of plutonium processing activities that
are not related to pit production or stockpile certification would be relocated to other facilities or
downsized and consolidated within PF-4. Materia characterization and chemical analyses would
be performed at another LANL facility.

The TA-55 Upgrade Alternative differs from a MPF in severa important aspects that derive
from upgrading existing facilities. First, a production level of only 80 ppy is the maximum
deemed feasible and is used in this analysis. Next, the MPF design life of 50 years may not be
achievable by a facility that will have already operated about 40 years before achieving these
increased production levels. Since equipment for feed material preparation, recovery of metal
from scrap, and waste processing aready exist in this building, feed preparation will use the
pyrochemical process to purify material in conjunction with aqueous processing of recoverable
residues.

Additionally, all production functions—Receipt and Storage, Feed Preparation, Manufacturing,
and Analytical Support—will be performed within a single PIDAS at TA-55 in buildings
connected by secure transfer corridors. Feed preparation and manufacturing will be performed in
PF-4 and analytical support functions will be performed at another LANL facility. PF-4 will be
upgraded as appropriate to perform required material receipt and storage functions.

3141 PF-4 Alterations

Additional space for pit manufacturing would be obtained by expanding into laboratory space
currently used for processing operations that are unrelated to pit manufacturing. In this option,
these activities would have to be relocated to another facility or downsized/consolidated (with a
subsequent reduction of capacity) and the vacated space used for pit manufacturing support. The
affected activities include analytical chemistry and materials characterization (AC and MC)
operations. Approximately 511 m? (5,500 ft?) of floorspace would be realized by moving the AC
and M C operations out of PF-4.

Modifications to the facility would include major upgrades to the residue recovery/metal feed
facilitiesin the 400 Area of PF-4. Many of the gloveboxes in this part of the facility would have
to be replaced. Replacement of these older gloveboxes would be required to ensure that the
recovery/feed process operations are adequate to supply plutonium metal to the manufacturing
operations. There would also be significant glovebox decontamination/decommissioning/
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disposal operations as new process development and certification operations are moved into
other areas of PF-4. In addition, various manufacturing equipment will be added to or replaced
in the fabrication areas of PF-4 to increase capacity and reliability.

To obtain the required space in PF-4 and to expand the pit manufacturing production to greater
than 20 ppy, consolidation of plutonium-238 operations and relocation of plutonium-239 oxide
characterization operations within the facility would be necessary. Consolidation of plutonium-
238 operations from approximately 790 m? (8,500 ft?) to about 641 m? (6,900 ft°) of laboratory
space would reduce the capacity, but not eliminate the capability, for heat source fabrication.
Additional space could be obtained by moving some plutonium-239 oxide characterization
operations (214 m? [2,300 ft?]) from one laboratory to the upgraded 400 Area and by acquiring
space from some programs that would be completed in the 2015 to 2020 timeframe when space
is needed for expanding pit production capacities.

3142 Support Facilities

Modifications to existing facilities at TA-55 would be to accommodate additional workers
employed in pit manufacturing. As the capacity of the pit fabrication operations is increased, the
plant ingress/egress requirement for plutonium workers also increases. This results in the need
for additional space for the increased access/egress as well as additional change rooms. New
engineering support facilities containing a cold (nonradiological) laboratory, additional office
space, and a warehouse for receipt and storage of nonradioactive materials and parts would have
to be constructed. The cold laboratory is needed for cold process development, staging, training,
and as space for uncleared workers. Office space at TA-55 is currently oversubscribed and
increasing the pit fabrication capacity would require additional space.

The Radioactive Liquid Waste Treatment Facility (TA-50) and the Solid Waste Management
Facility (TA-54) would be capable of processing the waste streams from PF-4 even with the
enhanced fabrication mission of 80 ppy. A small glovebox decontamination/handling facility at
TA-54 that is specifically designed to prepare decommissioned gloveboxes for shipment to
WIPP as TRU waste or buria as low-level waste would be required. This facility is required
because the modifications in this aternative would entail the removal of approximately 140
gloveboxes over the course of about 10 years. The new decontamination/handling facility would
perform decontamination, size-reduction, packaging, and/or other activities necessary to satisfy
the waste acceptance or buria criteria

The construction of these new facilities would result in an addition of approximately 1.0 ha
(2.5 ac) to the permanent TA-55 footprint with 2.5 ha (6.2 ac) total area disturbed during
construction.  The actual removal of the (gloveboxes from PF4 and
decontamination/decommissioning are not included as part of the construction process, and the
workers and waste resulting from these activities are not included in the construction data
presented in Section 3.1.4.3. Because the removal of the approximately 140 gloveboxes would
take place over a 10-year period, the requirements and wastes from the activity are included with
the operational values.
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3143 TA-55 Upgrade Construction and Operational M aterials and Wastes

Tables 3.1.4.3-1 through 3.1.4.3-3 contain the construction and operational material requirements
and waste volumes for the TA-55 Upgrade Alternative (80 ppy).

Table3.1.4.3-1. TA-55 Upgrade Construction Requirements
Requirement ‘ TA-55 Upgrade (80 ppy)
M aterial/Resour ces
Electrical Energy (MWh) 15
Peak Electricity (MWe)
Concrete ()
Total 25,000
Peak Y early
Aggregate (m3)
Total In Concrete
Peak Y early
Steel (metric tons) including Rebar
Total 3,500
Peak Y early
Liquid Fuels (Mega Liters)
Total 0
Peak Y early
M aterial/Resour ces
Gases (m°)
Total 3,000
Peak Y early
Water (Mega Liters)
Total 0.021
Peak Y early
Employment
Total (Worker Y ears) 430
Peak (Workers) 190
Radiation Workers 0

Construction Period (yrs) 4
Source: MPF Data 2003.
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Table 3.1.4.3-2. TA-55 Upgrade Operations Annual Requirements

Requirement

TA-55 Upgrade (80 ppy)

M aterial/Resour ces

Electrical Energy (MWh)

5,480

Peak Electricity (MWe)

10.0

Nitrogen (m°)

Argon (m°)

Diesel Fuel (Liters)

Domestic Water (Mega Liters)

30.2

Makeup Water (Mega Liters)

Steam (metric tons)

Natural Gas (m®) for Steam

Employment

Total Workers

680

Radiation Workers

458

Source MPF Data 2003.

Table 3.1.4.3-3. TA-55 Upgrade Waste Volumes

Waste (m°)

‘ Annual Operating

Construction

TRU Waste

Solid (includes Mixed TRU Solid)

440°

Liquid

5

Mixed TRU Waste

Solid (included in TRU Solid)

Liquid

LLW

Solid

1,430

Liquid

15

Mixed LLW

Solid

53

Liquid

Hazar dous

Solid

203

Liquid

Nonhazar dous

Solid

552

7,500

Liquid

12,300

6,000

2 Includes 56 m*/yr over a 10-year period to replace gloveboxesin PF-4.

Source: MPF Data 2003.

313




Modern Pit Facility Draft Environmental Impact Statement

3.2 DEVELOPMENT OF REASONABLE ALTERNATIVESAND ENVIRONMENTAL |MPACT
STATEMENT SCOPE

321 Planning Assumptions and Basisfor Analysis

This MPF EIS evaluates reasonable alternatives in order to decide: (1) whether to proceed with
construction and operation of a MPF; and (2) if so, where to locate a MPF. Five alternatives are
evaluated for a MPF: (1) Los Alamos Site, New Mexico; (2) Nevada Test Site (NTS), Nevada;
(3) the Carlsbhad Site, New Mexico; (4) Savannah River Site (SRS), South Carolinag; and (5)
Pantex Site, Texas. For the five MPF site alternatives, the EIS evaluates the environmental
impacts associated with constructing and operating a MPF to produce sufficient quantities of
plutonium pits to support the U.S. nuclear stockpile. In addition, the EIS evauates the
environmental impacts associated with expanding operations at TA-55 while upgrading the
existing TA-55 facilities (TA-55 Upgrade Alternative). Some of the more specific assumptions
and considerations that form the basis of the analyses and impact assessments that are the subject
of this EIS are presented below.

C As required by the Council on Environmental Quality (CEQ) regulations, the MPF EIS
evaluates a No Action Alternative. The No Action Alternative would utilize the
capabilities currently being established at LANL for interim capacity to meet the Nation’s
long-term needs for pit manufacturing. Under the No Action Alternative, National
Nuclear Security Administration (NNSA) would not proceed with a MPF, which might
limit the ability to maintain, long-term, the nuclear deterrent that is a cornerstone of U.S.
national security policy. In previous National Environmental Policy Act (NEPA)
documents (the Final Programmatic Environmental Impact Statement for Stockpile
Sewardship and Management, DOE/EIS-0236 [SSM PEIS] and the Ste-Wide
Environmental Impact Statement for Continued Operation of the Los Alamos National
Laboratory, DOE/EIS-0238 [LANL SWEIS]), DOE evaluated the environmental impacts
associated with producing up to 50-80 ppy at LANL; however, the ROD for the LANL
SWEIS limited production to 20 ppy. Thus, under the MPF EIS No Action Alternative,
NNSA could produce up to 20 ppy for the foreseeable future.

C In the LANL SWEIS, DOE committed to provide appropriate NEPA review to
implement manufacturing capacity beyond 20 ppy. This MPF EIS provides NEPA
coverage for nominal pit production up to approximately 80 ppy at LANL TA-55 under
the TA-55 Upgrade Alternative. Construction activities (primarily the addition of office
gpace) associated with the upgrade would begin in approximately 2008 and end in
approximately 2012. However, production of 80 ppy would not be possible until
replacement of all gloveboxes would be completed by approximately 2018.

C If the Secretary decides to build and operate the proposed MPF, construction at one of the
five site alternatives, would begin in approximately 2011, peak in 2014 and last about 6
years. Mission startup and initial operations would occur between 2017 and 2019, with
full-scale production beginning in 2020. Because a MPF would be designed for a service
life of at least 50 years, the EIS assesses the environmental impacts associated with the
operation of a MPF for a period of 50 years, at which time the structures would undergo
decontamination and decommissioning (D&D).
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The MPF isin a conceptual design stage. As such, best available design information for
the analysis is contained in this EIS (see the descriptions of a MPF in Section 3.1 and
Appendix A). For the purpose of the environmental impact analysis, assumptions have
been used such that construction requirements and operational characteristics of a MPF
would maximize the environmental impacts. Thus, the potential impacts from the
implementation of any MPF final designs are expected to be less severe than those
analyzed inthisEIS.

The exact size and composition of the enduring stockpile is determined on an annual
basis as explained in Section 1.1.3. In the classified appendix to the MPF EIS, the NNSA
has considered a range of future stockpiles. Based on current long-range planning
consistent with the Nuclear Posture Review (NPR), NNSA must be capable of supporting
a stockpile of approximately 1,700-2,200 strategic deployed weapons in 2012 and
beyond. Classified studies have examined capacity requirements that would result from a
wide range of enduring stockpile sizes and compositions, pit lifetimes, emergency
production needs (referred to as “contingency” requirements), and facility full production
start dates. Although the precise future capacity requirements are not known with
certainty, enough clarity has been obtained through these ongoing classified studies that
NNSA has identified a range of pit production capacity requirements (125-450 ppy) that
form the basis of the capacity evaluationsin this EIS. The EIS evaluates the impacts of a
MPF designed to produce three capacities: 125 ppy, 250 ppy, and 450 ppy. A pit lifetime
range of 45-60 yearsis assumed.

For each of the capacities (125 ppy, 250 ppy, and 450 ppy), the EIS evaluates the
environmental impacts associated with single-shift operations 5 days per week, as this
represents the most likely long-term, normal operating scenario for a MPF. However, if
national security requirements ever demand, a MPF could be operated in a two-shift
mode to produce more pits than in the single-shift mode. Because the environmental
impacts associated with single-shift production of 250 ppy would bound the impacts
associated with two-shift production in a 125 ppy plant, no additional NEPA analysis
would be necessary for this scenario. Likewise, because the environmental impacts
associated with single-shift production of 450 ppy would bound the impacts associated
with two-shift production in a 250 ppy plant, no additional analysis would be necessary
for this scenario. For the 450 ppy capacity, the EIS assesses the environmental impacts
of two-shift operationsin a qualitative sensitivity analysis.

This EIS does not support decisions to select a specific location at any DOE site
aternative for a MPF. However, initial reference locations have been identified at each
site, consistent with the environmental analysis in this EIS to evauate the potential
environmental impacts of a MPF. These reference locations were designated by the
individual DOE site offices not to conflict or interfere with existing or planned future site
operations. In general, undeveloped areas are used so that any potential environmental
impacts would be greater than those projected for a specific location to be devel oped.
These reference locations are defined for each site in Section 3.3.2. The characterization
of the affected environment addresses the entire candidate site and the affected region
surrounding the site. Each region varies by resource, but generally extends to an 80-km
(50-mi) radius from the center of each site.
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Both construction and operational impacts are considered for all resources at all sites.
Construction impacts are generaly short-term (e.g., would occur over the 6-year
construction period), while operational impacts are expected to be long-term (e.g., would
occur annually over the 50-year operating period).

Generated wastes would be managed in accordance with applicable Federa, state, and
local laws, regulations, and requirements, as well as DOE/NNSA’s waste management
orders and pollution prevention and waste minimization policy.

The EIS analyzes low-consequence/high-probability accidents and  high-
consequence/low-probability accidents. A spectrum of both types of accidents is
analyzed. For radiologica accidents, impacts are evaluated for both the genera
population residing within an 80-km (50-mi) radius (including the maximally exposed
individual) and for non-involved workers in collocated facilities. The accident analyses
in this EIS are based on facility conditions that are expected to exist in 2020. The core
set of accident scenarios is applicable to each location aternative with adjustments to
certain parameter values (e.g., leak path factors and materials at risk) to reflect site-
specific features. Added to the core set of accidents are other site-specific accidents, if
any, caused by natural phenomena or accidents at collocated facilities, that have the
potential for initiating accidents at a MPF. The impacts of accidents analyzed for each
aternative reflect and bound the impacts of all reasonably foreseeable accidents that
could occur if the alternative were implemented. The plutonium Research and
Development (R&D) mission and pit surveillance functions would remain at LANL and
Lawrence Livermore National Laboratory (LLNL) and would be unaffected by the
proposed alternatives.

Proven technology is used as a baseline. No credit is taken for emerging technology
improvements. The design goal of a MPF includes consideration of waste minimization
and pollution prevention to minimize facility and equipment contamination, and to make
future D&D as simple and inexpensive as possible.  The EIS includes a genera
discussion of the environmental impacts from D&D, including a discussion of the D&D
process, the types of actions associated with D&D, and the genera types of impacts
associated with D&D. Any discussion of specific D&D impacts are more appropriate for
tiered NEPA documents, because the extent of contamination, the degree of
decontamination, and the environmental impacts associated with performing D&D,
cannot be known without performing a detailed study of a MPF at the appropriate time.

Liquid TRU and LLW streams would be solidified as part of a MPF process (i.e., a MPF
would not generate any liquid TRU or LLW) that requires disposition. The solidified
waste forms would meet applicable waste acceptance criteria prior to leaving a MPF.
Any TRU waste generated by a MPF would be treated and packaged in accordance with
the WIPP Waste Acceptance Criteria and transported to WIPP or a similar type facility
for disposition. The preferred aternative in the WIPP Disposal Phase Final
Supplemental Environmental Impact Statement (SEIS) (DOE 1997b) currently includes a
35-year operating period starting in March 1999. To accommodate all projected TRU
waste from MPF and other NNSA operations, DOE must ensure that either the WIPP or
another similar type facility would be available for long-term disposition of TRU waste.
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Section 6.5.1.5 gives additional detail relative to the WIPP. All other wastes would be
managed in accordance with applicable site procedures and disposed of in accordance
with decisons made in the Final Waste Management Programmatic Environmental
Impact Statement for Managing, Treatment, Siorage, and Disposal of Radioactive and
Hazardous Waste Records of Decision.

A MPF would be capable of producing all existing pit types in the nuclear weapons
stockpile, as well as any future new design pits. The environmental impacts associated
with manufacturing a particular type of pit, whether an existing design pit or future new-
design pit, are considered to be similar.

The operation of a MPF would require transporting existing pits from Pantex, where
more than 12,000 are presently stored, to a MPF, and transporting new pits from a MPF
to Pantex where they would be assembled into weapons. In addition, small quantities of
plutonium metal would be transported from LANL and SRS to a MPF location. All
transportation of pits and plutonium metal is assumed to occur via the NNSA
transportation fleet of SSTs over Federa and state highways to the extent practicable.
The quantities of pits and other materials that would be transported to/from a MPF are
provided in Appendix D.

A modern nuclear weapon consists of many components, most of which are nonnuclear.
In general, any components for pits not produced at a MPF would be produced in existing
facilities and shipped to a MPF for assembly into the pit. The environmental impacts
associated with producing these components have been addressed in previous NEPA
documents (see specifically the Nonnuclear Consolidation Environmental Assessment,
DOE/EA- 0792, DOE 1993).

Because the NNSA will need afacility to manufacture beryllium components required for
the MPF, this programmatic EIS assesses the environmental impacts of such
manufacturing for completeness (see Section 5.7.1). Site-specific issues concerning the
manufacturing of beryllium components will be addressed in future NEPA
documentation, as required.

The methodology used to assess the environmental impacts of constructing and operating
aMPF isdescribed in Appendix F.

As explained in Section 3.3.3, the MPF EIS evaluates an upgrade to PF-4 at the TA-55
facility at LANL to increase pit production capacity. Although this TA-55 Upgrade
Alternative does not meet the minimum capacity requirement of 125 ppy, it is evaluated
as a “hedge’ in the event of significant further reductions in the nuclear weapons
stockpile size, or if future technical studies demonstrate that pit lifetimes significantly
exceed 45-60 years. TA-55 is the only existing pit production facility capable of being
upgraded to provide such a hedge (see Sections 3.4.3 and 3.4.4). Assuch, thisisthe only
reasonable Upgrade Alternative assessed in this EIS. It is noted that this Upgrade
Alternative would be timed to minimize disruption of LANL’s interim small-scale pit
production activities required to meet current U.S. Department of Defense (DOD)
requirements.
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C The classified appendix with information relevant to this EIS has been prepared and will
be considered by the decisionmaker during this NEPA process. To the extent allowable,
the MPF EIS summarizes this information in an unclassified manner.

322 Development of the Environmental Impact Statement Site Alter natives

Following the approval of the Critical Decision on Mission Need (CD-0) by the Secretary of
Energy on May 24, 2002, NNSA developed a site screening process to develop the reasonable
site alternatives that are evaluated in this MPF EIS. The purpose of the site-screening process
was twofold: (1) to identify reasonable site alternatives for the MPF EIS; and (2) to identify
unsuitable site aternatives and document why these alternatives were not reasonable for the
MPF EIS.

A two-step screening process was employed: first, all potential sites were evaluated against
“go/no go” criteria; and second, those sites satisfying the go/no go criteria were evaluated against
desired, weighted criteria. The desired criteria and weights were developed by members of the
MPF project office. Federal employees from NNSA and other relevant DOE program offices
then “scored” the potential sites using the desired criteria. Aggregate scores for the alternatives
were then tallied, and the reasonable site alternatives were determined.

Existing, major DOE sites were considered to serve as the host location for aMPF. Non-DOE or
new sites were not considered to avoid potential contamination issues at a new location that had
not previously been associated with plutonium or plutonium-bearing waste operations. Many
DOE sites did not satisfy the go/no-go criteria and were eliminated during the first step of the
screening process. The seven sites that were evaluated through both steps of the screening
process were: Idaho National Engineering and Environmental Laboratory, LANL, NTS, Pantex,
SRS, Carlsbad Site, and the Y-12 National Security Complex.

The site screening analysis considered the following criteria: population encroachment, mission
compatibility, margin for safety/security, synergy with existing/future plutonium operations,
minimizing transportation of plutonium, NNSA presence at the site, and infrastructure. The first
two criteria were deemed to be go/no go criterig; that is, a site either passed or failed on each of
these two criteria. The sites that passed the go/no go criteria were then scored against al criteria.
Based upon results from the site screening analysis, the following were determined to be
reasonable alternatives for a MPF. (1) Los Alamos Site, New Mexico; (2) Nevada Test Site,
Nevada, (3) Carlsbad Site, New Mexico; (4) Savannah River Site, South Caroling; and
(5) Pantex Site, Texas. Appendix G contains a copy of the site screening study.

3.3 REASONABLE ALTERNATIVES

NNSA conducted a site-screening process (Appendix G) to assure that alternative sites meet
program requirements, this process is summarized in Section 3.2.2. Based upon results from the
site screening process, the following sites were determined to be reasonable alternatives for a
MPF: Los Alamos Site, SRS, NTS, Pantex Site, and Carlsbad Site.
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3.3.1 No Action Alter native

Consistent with the 1996 SSM PEIS ROD (61 FR 68014) and the 1999 LANL SWEIS ROD (64
FR 50797), NNSA has been re-establishing an interim pit manufacturing capability at LANL.
The establishment of the interim pit production capacity is expected to be completed in 2007. As
required by the CEQ NEPA Regulations (40 CFR Parts 1500-1508) and the DOE NEPA
Regulations (10 CFR 1021), the MPF EIS includes a No Action Alternative. The No Action
Alternative would be to maintain the interim pit production capacity at LANL PF-4 in TA-55
and not build a MPF at any site. The No Action Alternative is encompassed within the
Expanded Operations Alternative listed in the LANL SWEIS, which evaluated the impact of
producing 50-80 ppy at PF-4, but selected a 20 ppy level in the respective Record of Decision.
There would be no additional impact on the other four sites.

332 Modern Pit Facility Alternatives

This section presents the alternatives to build a MPF at each of the five aternative sites. In
addition, if a MPF is built at any of these sites, including LANL, the interim pit capability at
TA-55/PF-4 would not be relied on to meet future stockpile needs. For each of the sites, a
representative or reference location for a MPF at that site has been chosen for analysis purposes
only. When a decision is made as to whether to proceed with a MPF, and if so, at which site to
locate a MPF, a site-specific EIS process will be completed. The site-specific process will
analyze reasonable locations in the vicinity of the selected site.

Each reference location was chosen based on the following factors: the site is approximately
32 hectares (ha) (80 acres [ac]) in size, does not conflict with any ongoing or planned activities,
is not potentially contaminated, and is located near an existing Category | Security Area (if
possible). If the selected site did not have the requisite 32 ha (80 ac) (the maximum desired area
inside a PIDAYS), but still had enough space to accommodate the entire facilities footprint, it was
deemed adequate for analysis purposes in this EIS. The proposed reference locations provide a
basis for impact studies on the site and surrounding areas, which will allow reasonable
comparisons between the various sites. If a decision is made to go forward with one of the MPF
aternatives, a site will be selected, and the actual MPF location will be determined in a site-
specific tiered EIS.

3321 Los Alamos Site

The Los Alamos Site MPF Alternative would involve constructing a MPF at LANL as described
in Section 3.1. For analysis purposes, it is assumed that a MPF would be located on an unused
location in TA-55. This is shown in Figure 3.3.2.1-1. In addition, the interim pit production
capability at LANL would not be relied on to meet future stockpile needs.

3.3.2.2 Nevada Test Site

The NTS MPF Alternative would involve constructing a MPF at NTS as described in Section
3.1. For analysis purposes, it is assumed that a MPF would be located on an unused |ocation near
the Device Assembly Facility. This is shown in Figure 3.3.2.2-1. In addition, the interim pit
production capability at LANL would not be relied on to meet future stockpile needs.
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3.3.23 Pantex Site

The Pantex Site MPF Alternative would involve constructing a MPF at Pantex as described in
Section 3.1. For analysis purposes, it is assumed that a MPF would be located on an unused
location in Area 11. This is shown in Figure 3.3.2.3-1. In addition, the interim pit production
capability at LANL would not be relied on to meet future stockpile needs.

3324 Savannah River Site

The SRS MPF Alternative would involve constructing a MPF at SRS as described in Section 3.1.
For analysis purposes, it is assumed that a MPF would be located on an unused location
southwest of the F Canyon area. This is shown in Figure 3.3.2.4-1. In addition, the interim pit
production capability at LANL would not be relied on to meet future stockpile needs.

3.3.25 Carlsbad Site

The Carlsbad Site MPF Alternative would involve constructing a MPF at Carlsbad as described
in Section 3.1. For analysis purposes, it is assumed that a MPF would be located on an unused
location. This is shown in Figure 3.3.2.5-1. In addition, the interim pit production capability at
LANL would not be relied on to meet future stockpile needs.

NNSA notes that legislation may be required to proceed with the construction and operation of a
MPF at the Carlsbad Site either on land at the WIPP site or in the vicinity of the WIPP site.

The EPA’s current compliance certification of WIPP does not consider the potential impacts of a
MPF on the long-term performance of the repository. If the Secretary were to decide to locate an
MPF in the vicinity of WIPP, DOE would need to provide EPA with sufficient information for
the Agency to determine whether the potential impacts of an MPF should be included in the
performance assessment to ensure that they would not adversely impact the repository’s
long-term performance. EPA’s consideration of an MPF's potential impacts could result in a
maodification rulemaking involving the compliance certification.

3.3.3 TA-55 Upgrade Alternative

The TA-55 Upgrade Alternative (80 ppy) would involve expanding the pit production capability
of PF-4 without expanding the size of the facility as described in Section 3.1 and the Summary of
TA-55/PF-4 Upgrade Evaluation to Provide Long-term Pit Manufacturing Capacity contained in
Appendix G. Two support facilities would also be constructed in TA-55 and onein TA-54. The
interim pit production capability at LANL would be expanded to approximately 80 ppy through
the upgrade process.
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MPF Reference Location
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34 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED STUDY
341 Pur chase Pits

While there is no national policy that prohibits purchase of defense materials such as pits from
foreign sources, NNSA has determined that the uncertainties associated with obtaining pits from
foreign sources render this alternative unreasonable for an assured long-term supply.

34.2 Utilizing the Pit Disassembly and Conversion Facility at the Savannah River
Site

NNSA is currently planning for the permanent disposition of weapons-grade plutonium no
longer required for defense purposes. In September 2000, the United States and Russia signed a
Plutonium Management and Disposition Agreement (PMDA) in which each country agreed to
permanently dispose of 34 metric tons (37 tons) of plutonium. The obligations under this
“government-to-government” agreement equate to a pledge by each country to meet the terms
put forth in the agreement. Under current plans, surplus nuclear weapons pits would be
disassembled and the resulting plutonium metal converted into oxide in a planned Pit
Disassembly and Conversion Facility (PDCF). The resulting plutonium oxide would then be
fabricated into mixed oxide fuel at a second facility, the Mixed-Oxide Fuel Fabrication Facility,
to be built at SRS and then irradiated in existing commercial reactors.

From a purely technical standpoint, the PDCF at SRS could be used to support a MPF project, if
a MPF were ultimately built and located at SRS. For example, the PDCF and the MPF are
expected to have redundant capabilities in shipping and receiving, secure storage, analytical
support, and pit disassembly. Assuch, it is not unreasonable to consider the potential advantages
of using the PDCF to support a MPF, although these capabilities represent only afraction of the
total capabilities to perform a MPF mission. However, the PMDA includes several restrictions
that would likely impact synergy between the plutonium disposition program and a MPF. For
example, facilities constructed under the PMDA are designated “disposition facilities’ and the
use of these facilities to process plutonium other than “disposition plutonium” (such as pit
manufacturing, or other defense purposes) is prohibited. Article VI Paragraph 5 of the PMDA
states, “Disposition facilities may only receive and process disposition plutonium and blend
stock.” (See Appendix G for more details regarding the PMDA and other potential restrictions.)

Further, using one facility to simultaneously dispose of nuclear weapons and produce nuclear
weapons components would likely raise significant concerns from Russia and the international
community. In addition, the PMDA contains bilateral and international monitoring and
inspection provisions that would be inappropriate for a MPF. NNSA has decided that the
international constraints on the PDCF render the facility at SRS incompatible with a MPF
National Security mission. As such, this MPF EIS evaluates the potential environmental impacts
of constructing and operating a MPF at SRS without regard to the synergy that might exist
between the PDCF and a MPF. This will provide a conservative and bounding analysis of the
potential environmental impacts. If SRS is chosen as the site for a MPF, the tiered, site-specific
EIS could reassess, if desired, the reasonableness of utilizing the PDCF at SRS to support a
MPF.
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3.4.3 TA-55 Upgrade Alter natives

In August 2002, a multidisciplinary team comprised of national laboratory, NNSA production
plant, and Federal Government personnel was chartered to: (1) determine the potential
production rates that might be achieved at LANL with upgrades to PF-4; (2) estimate the
implementation costs of these upgrade options; (3) address the advantages and disadvantages of
upgrading PF-4 to higher production capacities, and (4) prepare information to support a
determination on the “reasonableness’ of the aternative of relying on an upgraded PF-4. The
team was also tasked to prepare detailed environmental data for the MPF Draft EIS on any PF-4
upgrade alternative considered reasonable even though the 50-year life for a MPF may not be
achievable for a TA-55 Upgrade.

The team evaluated three upgrade options for TA-55/PF-4 to increase production rate:
TA-55 Upgrade Option 1 — No impact on current LANL missionsin PF-4.
TA-55 Upgrade Option 2 — Impact some current LANL nondefense-related missionsin PF-4.

TA-55 Upgrade Option 3 — Add floorspace (new wing) to PF-4 and impact some current
LANL nondefense-related missions.

The team developed plans for required upgrades to implement these options and established
estimates for: (1) production capability and agility of each PF-4 upgrade option; (2) schedule and
cost for implementation of each option; and (3) impacts and issues of each option. Based on the
team’ s evaluation, the following conclusions were applicable for all upgrade options:

PF-4 will be 40 years old when planned capacity is achieved. The ability to meet nuclear
facility safety and operating requirements over an additional 50 years will require significant
investment.

Due to increased floorspace use for pit manufacturing, any TA-55 Upgrade Alternative
would reduce the agility of PF-4 to support potential future plutonium research and stockpile
support missions.

Physical constraints of upgrading an existing facility limit improvements and inclusion of
improved technology in certain areas such as material handling and transport.

Ingress and egress of an increased number of personnel would have to be addressed and
could be problematic for support of higher production rates.

Major modifications to an operational nuclear facility increase the probability of safety,
contamination, or safeguards and security events and significantly increase the PAAA
vulnerability of the institution.

Major facility modifications, especially those associated with significant construction

additions, increases vulnerability to changes in regulatory assumptions, interpretations, and
requirements for the facility established at the time of original construction.
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Based on the team’s evaluation, NNSA determined that TA-55 Upgrade Option 1 would not
result in an upgraded TA-55 production capacity that was greater than 50 ppy. Since production
capacities in this range are already included in the bounding analyses for the No Action
Alternative, no separate evaluation of TA-55 Upgrade Option 1 is necessary.

NNSA also determined that TA-55 Upgrade Option 3, which required construction of additional
floor space on PF-4 and had hypothetical potential to achieve a maximum capacity of up to 150
ppy, was not a reasonable alternative. Option 3 approaches the cost and schedule of a small,
newly-constructed MPF, but does not provide the agility or contingent capacity needed for the
long term. As an upgrade to an existing facility, Option 3 does not provide as many
opportunities for inclusion of new facility design approaches that can enhance production
efficiency, reduce worker radiation exposures, and minimize safety and security risks. Since
NNSA would need to maintain PF-4/TA-55 in an operationa state during construction upgrades
to support ongoing defense programmatic requirements, increased potential for incidents
associated with construction in an operating nuclear facility could adversely impact either the
upgrade process or ongoing missions. Additionally, Option 3 was deemed to have alarge risk of
exceeding the estimated project scope, cost, and schedule, making the option even more
unattractive than a new facility of a comparable cost and significantly greater performance
potential.

TA-55 Upgrade Option 2, estimated to achieve a nominal manufacturing capacity of
approximately 80 ppy, was determined to be a reasonable alternative for evaluation in the MPF
ElS. For details regarding the TA-55 Upgrade Alternative, see Section 3.1.4. While NNSA notes
that Option 2 does not have the potential to reach the minimum production capacity (125 ppy) or
agility required by a MPF, inclusion of this upgrade alternative provides a capacity greater than
the No Action Alternative. This provides a “hedge” in the event of unforeseeable changes in
stockpile size or pit lifetime that result in a significantly smaller pit production capacity
requirement. It is noted that this Upgrade Alternative would need to be timed to minimize
disruptions to LANL’s interim small-scale production activities required to meet current DOD
requirements.

A copy of the TA-55 upgrade evaluation is found in Appendix G of thisEIS.
3.4.4 Upgrade Building 332 at Lawrence Livermore National L aboratory

Building 332 at the LLNL is located in what is known as the “Superblock.” Building 332 is a
plutonium R&D facility containing a wide breadth of plutonium processing and fabrication
technologies but offering minimal production-like capability. Activities in Building 332 include
developing and demonstrating improved technologies for plutonium metal preparation, casting,
fabrication, and assembly; fabrication of components for subcritical tests; surveillance of LLNL
pits; support for LANL pit surveillance and specimen fabrication, and fundamental and applied
research in plutonium metallurgy. Building 332 does not have an existing pit-manufacturing
mission and is small in comparison to TA-55/PF-4 at LANL. In order to produce a meaningful
guantity of pits, drastic modifications to Building 332 would be required. Additionally, because
of the significant population encroachment at LLNL, an upgrade alternative at LLNL is
undesirable. Accordingly, the alternative to upgrade Building 332 was eliminated from detailed
study.
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345 Chemistry and M etallur gy Resear ch Building Replacement (CMRR)

As explained in Section 1.4.9 of this EIS, NNSA is currently preparing an EIS for the Chemistry
and Metallurgy Research Building Replacement Project (CMRR). The purpose of the CMRR
EIS is to evaluate aternatives for replacing the existing Chemistry and Metalurgy Research
Building (CMR) a LANL, where nuclear operations are scheduled to be shut down in
approximately 2010. A new CMRR would provide analytical, chemical, and material
characterization support to existing missions at LANL that are expected to continue for the long
term. Such support is needed independent of the proposed action in the MPF EIS. While the
CMRR could provide support to an eventual MPF at LANL (if LANL were the selected site),
such support is not in the baseline design of the CMRR, nor isit required. Instead, because the
baseline conceptual design for the MPF includes capabilities for analytical chemistry and
metallurgical characterization, the MPF EIS analyzes the environmental impacts of such support
capabilities. It is also noted that the environmental impacts of such providing chemical and
metallurgical support for a MPF at LANL would be essentially the same whether such support
were to occur within the CMRR or a MPF; thus, the MPF EIS includes this analysis as a direct
impact in this MPF EIS. A cumulative impact section (Chapter 5, Section 5.8 of this EIS)
provides an assessment of the environmental impacts of constructing and operating both the
CMRR and a MPF a LANL. Under the No Action Alternative and the TA-55 Upgrade
Alternative, direct anaytical chemistry and metallurgical support would be provided by the
existing CMR or the proposed CMRR. As such, the CMRR EIS includes an analysis of
environmental impacts associated with pit production up to approximately 80 pits per year.

346 Savannah River Site Facilities

The F&H Canyon facilities, which are approximately 50+ years old, were originally designed to
recover plutonium and uranium from reactor fuel rods. As such, the portions of these facilities
that might be applicable to pit production are primarily in the areas where processing operations
took place. Because the only F Area Canyon facility that is set up to purify plutonium material
from recycled pits is the New Special Recovery Facility, extensive modifications would be
required to generate an adequate capacity over the life of a MPF mission. A list of some of the
major deficiencies associated with utilizing the Canyons to support a MPF follows:

Modifications to existing contaminated facilities are very costly due to radiological control
issues. Labor cost increases of 300-500 percent vs. “clean” work are commonly estimated.

Project risks are increased when using existing facilities due to the higher number of
unknown conditions that may be encountered during the project, and the challenges of
coordinating construction activities with any ongoing facility operations.

There is a high potential for hidden cost and regulatory risks associated with the long-term
commitment to alegacy facility.

The service life of the renovated facility would likely not meet the 50-year MPF design
requirement.
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The existing robust canyon structures cannot be modified significantly and would therefore
result in inefficient equipment arrangement, material handling and storage locations.

Imbedded infrastructure such as shielding, ventilation systems, electrical cable/switchgear,
and process piping/drains may not be suitable for arevised facility mission.

Obstacles to adding distance and wall shielding in existing structures make achievement of
the 500 millirem per year (mrem/yr) design goal, personnel exposure limit unlikely.

Based on these factors, NNSA determined that the F&H Canyon facilities are not reasonable
aternatives for supporting a MPF mission. Likewise, NNSA considered whether use of the K-
area Materials Storage Facility would be beneficial to a MPF, but concluded that no such
advantages existed.

34.7 Other Department of Energy/National Nuclear Security Administration Sites

Section 3.2.2 describes the site screening process utilized to determine the reasonable site
aternatives for the MPF EIS. As described in that section, all existing, mgjor DOE sites were
considered to serve as the host location for aMPF. A two-step screening process was employed:
first, al potential sites were judged against “go/no go” criteria; and second, those sites satisfying
the go/no go criteria were judged against desired, weighted criteria. Sites that did not satisfy the
go/no go criteria, or which scored lowest against desired, weighted criteria were judged to be
unreasonabl e site alternatives for a MPF.

34.8 Construct and Operate a Smaller Modern Pit Facility

As described in Chapter 2, the exact size and composition of the enduring stockpile is uncertain.
Studies in the classified appendix have examined capacity requirements that would result from a
wide range of enduring stockpile sizes and compositions, pit lifetimes, emergency production
needs (referred to as “contingency” requirements), and facility full-production start dates.
Although the precise future capacity requirements are not known with certainty, enough clarity
has been obtained through these ongoing classified studies that NNSA has identified a range of
pit production capacity requirements (125-450 ppy) that form the basis of the capacity
evaluations in this EIS. The EIS evaluates the impacts of a MPF designed to produce three
capacities. 125 ppy, 250 ppy, and 450 ppy. If there were significant further reductions in the
nuclear weapons stockpile (beyond those already considered in the classified analyses), or if
future technical studies demonstrate that pit lifetimes significantly exceed 45-60 years, then the
need, capacity, and timing for a new MPF would need to be reassessed. With respect to these
uncertainties, NNSA has chosen not to speculate beyond the assumptions described in this EIS.
As such, this EIS does not propose to construct and operate a MPF with a capacity smaller than
125 ppy. However, as described in Sections 3.3.3.6, this EIS does evaluate a TA-55 Upgrade
Alternative (80 ppy) as a “hedge” in the event of unforeseeable significant changes in stockpile
size or pit lifetime.
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35 COMPARISON OF ALTERNATIVES
351 I ntroduction

To aid the reader in understanding the differences among the various aternatives, this section
presents a summary comparison of the potential environmental impacts associated with the
aternatives for a MPF. The comparison concentrates on those resources with the greatest
potential to be impacted.

The information in this section is a summary of the environmental impacts based on the
information presented in Chapter 5 of thisEIS. Table 3.5.1-1 at the end of this chapter provides
guantitative information that supports the text below.

35.2 Environmental | mpacts
Land Use

All action alternatives would result in land disturbance. As shown in Table 3.5.1-1, the amount
of land disturbed for all aternatives would be less than 2 percent of the available land area.
However, there would be no impacts to land use plans or policies.

Visual Resources

All action alternatives except SRS would result in no changes to current Class IV BLM Visud
Resource Management ratings. Although SRS does not have a BLM Visua Resource
Management rating, constructing and operating a MPF would be consistent with the currently
developed areas of SRS.

Site Infrastructure

SRS has adequate electrical energy capacity and peak load capability for all three proposed MPF
sizes. LANL has adequate electrical energy capacity and peak load capability for the TA-55
Upgrade (80 ppy). LANL would require additional peak load capability and Pantex Site would
require additional energy capacity for the 450 ppy plant. Carlsbad Site would require additional
peak load capability for all three sized plants and additional energy capacity for the 450 ppy
plant. NTS would require additional energy capacity and peak load capability for al three sized
plants.

Pantex Site, SRS and the Upgrade Alternative (80 ppy) at LANL have adequate process steam
available to support al MPF size plants. The Carlsbad Site would require extension of alocal gas
pipeline and NTS would require the construction of a pipeline or arail line to supply fuel for the
process steam plant required for any of the three production capacity options.

Air Quality

All action alternatives would result in air quality levels that would be in attainment with the
NAAQS for al criteria pollutants. However, surge operations of the 450 ppy plant at LANL
would exceed the 24-hour nitrogen dioxide standard by approximately 5 percent. If the 450 ppy
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plant is built at LANL, mitigation measures would be designed and implement to bring these
emissions into compliance. All sites are in attainment areas. A Prevention of Significant
Deterioration analysis would be done in the site-specific tiered EIS.

Water Resour ces

The water requirements for the construction of all action aternatives would be within existing
site water allotments. The existing site water alotment at NTS, Pantex Site, and SRS would be
adequate to support the operation of all three plant sizes. Although the current water allotment at
LANL would support the Upgrade Alternative and 125 ppy options, LANL would need to
expand its water alotment for the 250 ppy and 450 ppy plant by purchasing more water.
Carlsbad Site would need to purchase more water to expand its water alotment for the operation
of al three plant sizes. Sufficient capacity exists for both LANL and Carlsbad Site to purchase
additional water to support M PF operations.

Biological Resour ces

For al action alternatives, some habitats unique to each area would be modified or lost and there
could be a decrease in quality of the habitat adjacent to the proposed development. It is not
expected that any wetlands would be impacted by any alternative. There are no designated
critical habitats for any listed threatened or endangered species at any of the site alternatives, and
thus no impacts are expected.

Cultural and Paleontological Resources

Any ground disturbance has the potential to impact cultural and paleontological resources at any
of the alternative sites. At the programmatic level, there are no significant differences between
the alternative sites with respect to potential impacts to cultural and paleontological resources.
Prior to any ground-disturbance activity, NNSA would identify and evaluate any cultural and
paleontological resources that could potentially be impacted by the construction of a MPF or
upgrade to the TA-55 Facility. If necessary, NNSA would implement appropriate measures to
avoid, reduce, or mitigate any impacts.

Socioeconomics

New jobs would be created for all action aternatives. For the MPF aternatives, the number of
direct jobs created during the peak year of construction would range from approximately
770-1,100, depending upon the capacity constructed. The number of indirect jobs created would
vary depending upon the site. Table 3.5.1-1 displays an estimate of the total number of jobs
(direct plus indirect) created during the peak year of construction for the various MPF site
aternatives. The maximum population influx would not exceed 3 percent at any site.

During operations, the number of direct jobs created would range from approximately 990-1,800,
depending upon the capacity of a MPF. As shown on Table 3.5.1-1, the total number of jobs
would range from 1,230-3,090, depending upon the capacity of a MPF. During operations, all
sites except NTS and SRS would have an increase in population for al plant sizes. The
population increases are shown on Table 3.5.1-1. Due to the population increases, which would
be less than 3 percent, there would be no impacts on community services, except at Carlsbad,
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where increases in some resources would be required to maintain comparable levels of
community services.

The TA-55 Upgrade Alternative (80 ppy) would result in a maximum of 190 direct jobs during
the peak year of construction and 660 direct jobs during operations. Table 3.5.1-1 displays the
total number of jobs (direct plusindirect) associated with the TA-55 Upgrade Alternative.

Radiological | mpacts

During normal MPF operations, radiological impacts to workers and the public would occur.
Impacts to workers would be independent of a MPF site. At all MPF sites, the average individual
dose to a worker would be 290 mrem/yr for the 125 ppy facility, 390 mrem/yr for the 250 ppy
facility, and 510 mrem/yr for the 450 ppy facility. These doses would be below regulatory limits
and limits imposed by DOE Orders. Statistically, for the average worker, a 290 mrem/yr dose
trandates into a risk of one fatal cancer every 8,620 years of operation; a 390 mrem/yr dose
trandates into a risk of one fatal cancer every 6,410 years of operation; a 510 mrem/yr dose
trandlates into arisk of one fatal cancer every 4,900 years of operation.

For the TA-55 Upgrade Alternative, the average individual dose to a worker would be a 380
mrem/yr. Statistically, this trandates into a risk of one fatal cancer every 6,580 years of
operation.

Doses to the public would be site dependent. Sites with the smallest 80-km (50-mi) population
would have the smallest impact. For example, the collective population dose to the population
surrounding NTS and WIPP would be smaller than LANL, Pantex, and SRS due to the relative
remoteness of NTS and WIPP. However, the collective population dose at any of the five sitesis
small in any event. The maximum collective population dose would occur at SRS for the
450 ppy facility. This dose would be 1.3 x 10° person-rem/year, which statistically would
trandate into one fatal cancer risk every 1.5 hillion years of operation. The TA-55 Upgrade
Alternative would also be bounded by this population dose. At al sites, the maximally exposed
offsite individual would receive a dose less than 1 mrem per year.

Nonradiological | mpacts

Statistically, nonradiological occupational impacts to workers during the construction and
operation of a MPF would be expected to result in less than one fatality. The impacts to workers
are estimated to be the same for al action alternatives except the TA-55 Upgrade Alternative
(80 ppy) which would have the smallest potential impact due to the least amount of construction
activity.

Accidents

Radiological. Potential impacts from accidents were estimated using computer modeling. In the
event of any accidents, the projected annual risk of latent cancer fatality (LCF) at al MPF sites
for the surrounding population would be less than one. For the bounding accident analyzed in
the EIS, (explosion in a feed casting furnace) the highest potential annual risk to the population
within 80-km (50-mi) would be an increase in LCFs of 0.125 at LANL from either a MPF or
TA-55 Upgrade Alternative. Statistically, this would equate to one additional LCF among the
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80-km (50-mi) population surrounding LANL every 8 years of operation. Statisticaly, this
accident would be expected to occur once every 100 years. For this accident, the dose to the
maximally exposed offsite individual would be 38 rem, which exceeds DOE exposure
guidelines. The analyses in these cases for NEPA purposes are based on unmitigated releases of
radioactive material to select a site for the MPF. Following the ROD and selection of a site,
additional NEPA action would be taken that would identify specific mitigating features that
would be incorporated in the MPF design to ensure compliance with DOE exposure guidelines.
At NTS and the Carlsbad Site, this risk would be smallest due to the relative remoteness of these
two sites.

Nonradiological. The impacts associated with the potential release of the most hazardous
chemicals used at a MPF were modeled to determine whether any impacts could exceed site
boundaries. Based upon those modeling results, it was determined that no chemical impacts
would exceed site boundaries at SRS and NTS. At LANL, Pantex Site, and Carlsbad Site, an
accidental chemical release had the potential to cause impacts beyond site boundaries. In such
an event, emergency preparedness procedures would be employed to minimize potential impacts.

Transportation

During normal transportation of radiological materials (plutonium, enriched uranium, TRU
waste and LLW), radiological impacts to transportation workers and the public would occur.
Impacts to workers and the public would be dependent on a MPF site and the population along
expected transportation routes. All pits would originate and terminate at Pantex and all enriched
uranium components would be transported to a MPF site from the Y-12 National Security
Complex at Oak Ridge, Tennessee, and back. Two locations (Pantex Site and Carlsbad Site)
transport LLW offsite.

For all aternatives, the environmental impacts and potential risks of transportation would be
small, e.g., less than one latent cancer fatality per year. Asshown in Table 3.5.1-1, the average
collective dose to transportation workers from incident free transportation would be a maximum
of 10.2 person-rem/yr for the 450 ppy facility. Statistically, a 10.2 person-rem/yr dose translates
into arisk of one fatal cancer every 245 years of operation. The average collective dose to the
general public from incident free transportation would be a maximum of 12 person-rem/yr for
the 450 ppy facility. Statistically, a 12 person-rem/yr dose translates into a risk of one fatal
cancer every 167 years of operation.

In the event of a transportation accident, the maximum average collective dose to the general
public from a transportation accident would be 0.29 person-rem/yr for the 450 ppy facility.
Statistically, a 0.29 person-rem/yr dose translates into arisk of one fatal cancer every 6,897 years
of operation.

Waste M anagement

The amount of waste generated by a MPF would be the same at all sites. These values and those
from the TA-55 Upgrade Alternative (80 ppy) are shown in Table 3.5.1-1. The TRU waste from
all sites would be transported to the Waste Isolation Pilot Plant or other similar type facility for
disposal (the impact of thisis included in the transportation section). All LLW at LANL and at
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NTS would be handled in existing onsite buria LLW disposa facilities. The existing
aboveground E Area retrievable vault storage facilities at SRS are not adequate and planned
onsite disposal facilities would require additional capacity to handle the quantities of LLW
generated by a MPF for the 250 ppy and 450 ppy facilities. Pantex Site and Carlsbad Site do not
have any onsite LLW disposal facilities and would ship their MPF LLW to NTS. Pantex Site
would need to expand its temporary LLW storage facility, and Carlsbad Site would need to
construct atemporary LLW storage facility.

3.6 PREFERRED ALTERNATIVE

The CEQ regulations require an agency to identify its preferred alternative to fulfill its statutory
mission, if one or more exists in a Draft EIS (40 CFR 1502.14[€]). For this MPF Draft EIS,
constructing and operating a new MPF is the preferred alternative based on considerations of
environmental, economic, technical, and other factors. A preferred host site for a MPF has not
yet been determined, but will be identified in the Final EIS, if the Secretary decides to proceed
with a MPF.
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Table3.5.1-1. Summary of Environmental | mpacts

TA-55
Resource/Material | No Action Upgrade L os Alamos Site . Pantex Site . Carlsbad Site
Categories Alternative | Alternative Alternative NS A TEETVE Alternative SR Alternative
(80 ppy)
LAND USE
Percent of available | No change® ~0.03% ~0.6-0.7% ~0.02% ~0.9-1.1% ~ 0.07-0.09% ~1.4-1.7%
site disturbed
SITE INFRASTRUCTURE (Operations)
80 ppy
Electrical Supply No change® Adeguate — — — — —
Fuel for Process No change® Steam — — — — —
Supply Available
125 ppy
Electrical Supply — — Adequate Additional energy Adequate Adeguate Additional peak
capacity and peak load capacity would
load capability be needed
would be needed
Fuel for Process — — Steam Pipeline/Rail line Steam Available Steam Available | Extension of
Supply Available required existing pipeline
required
250 ppy
Electrical Supply — — Adequate Additional energy Adequate Adequate Additional peak
capacity and peak load capability
load capability would be needed
would be needed
Fuel for Process — — Steam Pipeline/Rail line Steam Available Steam Available | Extension of
Supply Available required existing pipeline
required
450 ppy
Electrical Supply — — Additional peak | Additional energy Additional energy Adeguate Additional energy
load capability | capacity and peak capacity would be capacity and peak
would be load capability needed load capability
needed would be needed would be needed
Fuel for Process — — Steam Pipeline/Rail line Steam Available Steam Available | Extension of
Supply Available required existing pipeline

required
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Table3.5.1-1. Summary of Environmental | mpacts (continued)

Resource/M aterial
Categories

No Action
Alternative

TA-55
Upgrade
Alternative

(80 ppy)

L os Alamos Site
Alternative

NT S Alternative

Pantex Site
Alternative

SRS Alter native

Carlsbad Site
Alternative

WATER RESOURCES

Construction — All Capacity Szes

Adequate site water
allotment

No change®

yes

yes

yes

yes

yes

yes

Operations

80 ppy

Adequate site water
allotment

No change®

yes

125 ppy

Adequate site water
allotment

yes

yes

yes

yes

no

250 ppy

Adequate site water
allotment

no

yes

yes

yes

no

450 ppy

Adequate site water
allotment

no

yes

yes

yes

no

BIOLOGICAL RESOURCES

Terrestrial — All Capacity Szes

No impact

No impact

Approximately

56-69 ha of low 56-69 ha of 69 haof shortgrass | 69 ha of potential 69 hacleared,
value vegetation primarily prairie and habitat forested habitat modified or lost of
and potential shrubland habitat | cleared or modified; | modified or lost; grass and shrub
habitat modified cleared, modified, | loss of shortgrass decreasein quality | plant communities
or lost; decrease or lost; decrease prairie plant of habitat adjacent and wildlife habitat;
in quality of in quality of community and to proposed decrease in quality
habitat adjacent to | habitat adjacent wildlife habitat; development of habitat adjacent
proposed to proposed decrease in quality to proposed
development development of habitat adjacent development

to proposed

development

Approximately

Approximately 56-

Approximately 56-

Approximately 56-
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Table 3.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/M aterial No Action Upgrade L os Alamos Site : Pantex Site . Carlsbad Site
Categories Alternative Altggnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)

SOCIOECONOMICS®

Construction — No change® — — — — — —

Jobs Created

80 ppy — Direct: 190 — — — — —

Indirect: 120

125 ppy — — Direct: 770 Direct: 770 Direct: 770 Direct: 770 Direct: 770
Indirect: 480 Indirect: 740 Indirect: 660 Indirect: 550 Indirect: 280

250 ppy — — Direct: 850 Direct: 850 Direct: 850 Direct: 850 Direct: 850
Indirect: 530 Indirect: 820 Indirect: 730 Indirect: 610 Indirect: 300

450 ppy — — Direct: 1,100 Direct: 1,100 Direct: 1,100 Direct: 1,100 Direct: 1,100
Indirect: 690 Indirect: 1,060 Indirect: 940 Indirect: 790 Indirect: 390

Operations — No change® — — — — — —

Jobs Created

80 ppy — Direct: 660 — — — — —

Indirect: 220

125 ppy — - Direct: 990 Direct: 990 Direct: 990 Direct: 990 Direct: 990
Indirect: 280 Indirect: 620 Indirect: 710 Indirect: 950 Indirect: 240

250 ppy — - Direct: 1,360 Direct: 1,360 Direct: 1,360 Direct: 1,360 Direct: 1,360
Indirect: 390 Indirect: 850 Indirect: 980 Indirect: 620 Indirect: 330

450 ppy — - Direct: 1,800 Direct: 1,800 Direct: 1,800 Direct: 1,800 Direct: 1,800
Indirect: 510 Indirect: 1,130 Indirect: 1,290 Indirect: 820 Indirect: 430

POPULATION AND HOUSING®

Construction — No change® — — — — — —

Total Expected New

Residents

80 ppy — 150 — — — — —

125 ppy — — 1,600 No impact 1,400 140 1,700

250 ppy — — 1,900 No impact 1,600 350 1,900

450 ppy — — 2,500 No impact 2,300 1,000 2,600

Operations — No change® — — — — — —

Expected New

Residents

80 ppy — 335 — — — — —

125 ppy — — 1,100 No impact 1,400 No impact 1,900
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Table3.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/M aterial No Action Upgrade L os Alamos Site : Pantex Site : Carlsbad Site
Categories Alternative Altggnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)
250 ppy — — 2,100 No impact 2,400 No impact 2,800
450 ppy — — 3,200 No impact 3,500 No impact 3,900
COMMUNITY SERVICES
All Capacity Szes | Noimpact | Noimpact | Noimpact |  Noimpact No impact No impact | Potentia impact
HUMAN HEALTH AND SAFETY
Annual Radiological Impacts to Individual MPF Workers
Individual Workers— Average individual dose, mrem/yr
80 ppy No change® 380 — — — — —
125 ppy — — 290 290 290 290 290
250 ppy — — 390 390 390 390 390
450 ppy — — 510 510 510 510 510
Average worker No change® — — — — — —
cancer fatality risk
80 ppy — 1.5x 10" — — — — —
125 ppy — — 1.2x 10" 1.2x 10" 1.2x 10" 1.2x 10" 1.2x 10"
250 ppy — — 1.6 x10™ 1.6 x 107 1.6 x 10" 1.6x 10" 1.6 x 10"
450 ppy — — 2.0x 10" 2.0x 10" 2.0x 10" 2.0x 10" 2.0x 10"
Annual Radiological Impacts to MPF Worker Population
Collective dose, No change® — — — — — —
per son-rem
80 ppy — 154 — — — — —
125 ppy — — 160 160 160 160 160
250 ppy — — 310 310 310 310 310
450 ppy — — 560 560 560 560 560
Cancer fatality risk | No change® — — — — — —
80 ppy — 0.062 — — — — —
125 ppy — — 0.064 0.064 0.064 0.064 0.064
250 ppy — — 0.12 0.12 0.12 0.12 0.12
450 ppy — — 0.22 0.22 0.22 0.22 0.22
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Table3.5.1-1. Summary of Environmental | mpacts (continued)

TA-55

Resource/M aterial No Action Upgrade L os Alamos Site . Pantex Site . Carlsbhad Site
Categories Alternative Altggnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative

(80 ppy)

Annual Radiological Impacts on Public

Population within 80 km (50 mi)

Collective dose, No change® — — — — — —

person-rem

80 ppy — 25x10° — — — — —

125 ppy — — 3.4x10" 2.7x10° 1.2x 107 42 %107 42x10°

250 ppy — — 55x 10" 43x10° 2.0x 107 7.0x 107 6.8 x 10°

450 ppy — — 1.0x 10° 7.7 x 10° 3.6x10" 1.3x10° 1.2x 107

LCFs No change® — — — — — —

80 ppy — 1.2x 10" — — — — —

125 ppy — — 1.7 x 107 1.3x 10" 6.2x 10" 2.1x 107 21x10"

250 ppy — — 2.8x 107 2.1x 10" 1.0x 107 35x10™%° 34x10™M"

450 ppy — — 50x 10 38x10™" 1.8x 107 6.5x 10 6.2x 10"

Offsite MEI —Dose | No change® — — — — — —

(mrem)

80 ppy — 3.0x10° — — — — —

125 ppy — — 41x10° 1.6 x 10° 1.7 x 10° 2.6x10° 2.3x10°

250 ppy — — 6.6 x 10° 25x 107 2.8x10° 43x10° 3.6x10°

450 ppy — — 1.2x 107 3.8x10° 50x10° 8.0x 10° 6.5x 10°

Cancer fatality risk | No change® — — — — — —

80 ppy — 15x 107 — — — — —

125 ppy — — 21x10™ 80x 10" 85x 107" 1.3x 107 1.2x10™

250 ppy — — 33x10™ 1.3x 107 1.4x10™ 22x 10" 1.8x10™

450 ppy — — 6.0x 10™ 23x 10" 25x 10 40x 107" 33x10™

Nonradiological Impacts

Construction total — — — — — — —

fatalitiesfor

project duration

80 ppy — 0.09 — — — — —

125 ppy — — 0.54 0.54 0.54 0.54 0.54

250 ppy — — 0.60 0.60 0.60 0.60 0.60

450 ppy — — 0.78 0.78 0.78 0.78 0.78
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Table 3.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resour ce/M aterial No Action Upgrade L os Alamos Site : Pantex Site . Carlsbad Site
Categories Alternative Altgrgnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)
Operations total No change® — — — — — _
fatalities per year
80 ppy — 0.025 — — — — —
125 ppy — — 0.04 0.04 0.04 0.04 0.04
250 ppy — — 0.05 0.05 0.05 0.05 0.05
450 ppy — — 0.07 0.07 0.07 0.07 0.07
ACCIDENTS (Maximum Annual Cancer Risk for Highest Risk Accident)
Population No change’ 0.125 0.125 0.003 0.023 0.035 0.0081
MEI No change’ 3.8x 10" 3.8x 10" 7.4x10° 8.8 x 10° 9.6 x 10° 3.1x10"
TRANSPORTATION
Operations — Annual Incident Free-collective dose (person-renVLCFs)
Transportation 0.23/ — — — — — —
Workers 9.1 x 10°
80 ppy — 0.54/ — — — — —
2.2x10*
125 ppy — — 0.76/3.0 x 10 2.2/9.0 x 10" 4.2/1.7 x 10° 3.1/1.2x10° 3.7/1.5x 107
250 ppy — — 1.1/45 x 10 3.1/1.2x10° 6.6/2.6 x 10° 4.1/1.6 x 10° 6.0/2.4 x 10°
450 ppy — — 1.8/7.3 x 10" 4.9/2.0x 10 10/4.0 x 10° 6.4/2.5 x 10° 9.2/3.7 x 10°
General Public 0.36/ — — — — — —
1.8 x 10
80 ppy — 0.88/ — — — — —
4.4 % 10"
125 ppy — — 1.2/6.2 x 10" 3.6/1.8x 10° 3.4/1.7 x 10° 5.8/2.9 x 10° 2.6/1.3x 10°
250 ppy — — 1.8/8.8 x 10 4.9/25x 107 5.1/2.7 x 10° 7.6/3.8 x 10° 4.3/2.2x10°
450 ppy — — 2.9/1.4 x 10° 7.8/3.9 x 10° 8.0/4.0 x 10° 12.0/5.9 x 10° 6.8/3.4 x 10°
Operations — 4.6 %107 — — — — — —
Radiological 2.3x10°
Accident | mpact
80 ppy — 1.3x 107 — — — — —
6.4 x 10
125 ppy — — 1.7 x 107/ 9.2 x 107 1.1x10° 0.011/ 4.3 x 107
8.6 x 10° 46x 10" 55x 10" 5.4 x 10° 2.2 x 107
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Table3.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/M aterial No Action Upgrade L os Alamos Site . Pantex Site . Carlsbhad Site
Categories Alternative Altggnative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)

250 ppy — — 2.2 x 107 1.2 x 107/ 1.6 x 107/ 0.013/ 6.9 x 107

1.1x 107 5.8 x 107 8.1x 107 6.7 x 10° 35x 107
450 ppy — — 3.3x107 1.8x 107/ 25x 107 0.021/ 1.1x 10°%

1.6 x 10" 8.8x 10" 8.1x 107 1.0x 10° 5.3x 107
WASTE MANAGEMENT — Annual Operations (m°)
80 ppy
TRU Waste-solid — 445° — — — — —
LLW-solid — 1,445° — — — — —
Mixed LLW-solid — 53° — — — — —
and liquid
Hazardous waste— — 205° — — — — —
solid and liquid
Adeguate onsite — Adequate — — — — —
LLW disposal
facilities
125 ppy
TRU Waste-solid — — 590 m’ 590 m’ 590 m° 590 m’ 590 m°
LLW-solid — — 2,070 m° 2,070 m° 2,070 m° 2,070 m° 2,070 m°
Mixed LLW-solid — — 1.7m 1.7m’ 1.7m 1.7m’ 1.7m
and liquid
Hazardous waste— — — 28nm 28m° 28m 28m° 28m
solid and liquid
Adeguate onsite — — Adequate Adeguate No onsite disposal; Adeguate No onsite disposal
LLW disposa additional onsite capability for MPF
facilities capacity would be LLW waste

needed until LLW
transferred

250 ppy
TRU Waste-solid — — 740 m° 740 m° 740 m® 740 m° 740 m®
LLW-solid — — 3,300 m* 3,300 m* 3,300 m’ 3,300 m* 3,300 m°
Mixed LLW-solid — — 24m 2.4m° 24m 24m° 24m
and liquid
Hazardous waste— — — 34m’ 34m’ 34m’ 34m’ 34m’
solid and liquid
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Table3.5.1-1. Summary of Environmental | mpacts (continued)

TA-55
Resource/Material | No Action Upgrade L os Alamos Site : Pantex Site : Carlsbad Site
Categories Alternative | Alternative Alternative NTSAHETTERS Alternative ERSANETTENE Alternative
(80 ppy)
Adegquate onsite — — Adequate Adeguate No onsite disposal; | Additional capacity | No onsite disposal
LLW disposal additional onsite required for capability for MPF
facilities capacity would be currently planned LLW waste
needed until LLW LLW facilities
transferred
450 ppy
TRU Waste-solid — — 1,130 m® 1,130 m® 1,130 m® 1,130 m® 1,130 m®
LLW-solid — — 5,030 m° 5,030 m° 5,030 m® 5,030 m° 5,030 m®
Mixed LLW-solid — — 42m’ 42m 42m’ 42m 42m’
and liquid
Hazardous waste— — — 5.6 m° 5.6m 5.6 m° 5.6m 5.6 m°
solid and liquid
Adeguate onsite — — Adequate Adeguate No onsite disposal; | Additional capacity | No onsite disposal
LLW disposa additional onsite required for capability for MPF
facilities capacity would be currently planned LLW waste
needed until LLW LLW facilities
transferred

& No change from current operations.

Differences in the number of indirect jobs created at each site are based upon unique Bureau of Economic Analysis multipliers for each site region.

Tota population impacts were determined by multiplying the number of workers required from outside the ROI by the average household size for the United States. The number of in-migrating workers
was determined based on the current ROI labor force composition and unemployment rates.

No Action accidents addressed by existing documentation.

Operational waste valves for the upgrade include the removal of 140 gloveboxes over a 10-year period, and additional hazardous waste from the pyrochemical process.

Offsite MEI = Maximally Exposed Offsite Individual.

LCF = Latent Cancer Fatality.

d

e
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4.0 AFFECTED ENVIRONMENT

In Chapter 4, the affected environment descriptions provide the context for understanding the
environmental consequences described in Chapter 5. They serve as a baseline from which any
environmental changes brought by implementing the proposed action can be evaluated; the
baseline conditions are the currently existing conditions. The affected environment at Los
Alamos Ste, Nevada Test Ste (NTS), Pantex Ste (Pantex), Savannah River Ste (SRS), and the
Carlsbad Ste are described for the following impact areas: land use, visual resources, site
infrastructure, air quality and noise, water resources, geology and soils, biological resources,
cultural and paleontological resources, socioeconomics, radiation and hazardous chemical
environment, transportation, and waste management.

4.1 INTRODUCTION

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

For this EIS, the five candidate sites for the construction and operation of the Modern Pit Facility
(MPF) are the Los Alamos Site, NTS, Pantex Site, SRS, and the Carlsbad Site. The affected
environment is described for the candidate sites for the following resource areas: land use, visua
resources, site infrastructure, air quality and noise, water resources, geology and soils, biological
resources, cultural and paleontological resources, socioeconomics, radiation and hazardous
chemical environment, transportation, and waste management. The level of detail presented
varies depending on the potential for impacts on a particular resource as result of the MPF.

Recent site-specific, project-specific, resource-related environmental documents, relevant laws
and regulations, and site environmental reports, were used in describing the existing environment
at each of the candidate sites. These documents are cited as appropriate. A listing of the
information and references used to develop this chapter and the EIS is included in Chapter 8,
References.

The U.S. Department of Energy (DOE) evaluated the environmental impacts of the construction
and operation of the MPF within defined regions of influence (ROIs) at each of the candidate
sites and along potential transportation routes. The ROIs are specific to the type of effect
evaluated, and encompass geographic areas within which any significant impact would be
expected to occur. Detailed descriptions of the ROIs and the method used to evaluate the impacts
on each environmental resource are presented in Appendix F, Methodology.
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4.2 LOSALAMOSSITE

This section discusses the affected environment at the Los Alamos National Laboratory (LANL)
for land use, visual resources, site infrastructure, air quality and noise, water resources, geology
and soils, biological resources, cultural and paleontological resources, and socioeconomics. In
addition, radiation and hazardous chemical environment, transportation, and waste management
are described.

421 Land Use and Visual Resources
4211 Land Use

LANL, comprised of 10,400 hectares (ha) (25,600 acres [ac]), is located in north-central New
Mexico, 96 kilometers (km) (60 miles [mi]) north-northeast of Albuquerque, 40 km (25 mi)
northwest of Santa Fe, and 32 km (20 mi) southwest of Espafiola in Los Alamos and Santa Fe
Counties (see Figure 4.2.1.1-1). LANL is owned by the Federa Government and administered
by DOE’s National Nuclear Security Administration (NNSA). It is operated by the University of
California under contract to DOE.

LANL and the surrounding region are characterized by forested areas with mountains, canyons,
and valleys, as well as diverse cultures and ecosystems. The area is dominated by the Jemez
Mountains to the west and the Sangre de Cristo Mountains to the east. The Santa Fe National
Forest, which includes the Dome Wilderness Area, lies to the north, west, and south of LANL
(seeFigure 4.2.1.1-2).

The American Indian Pueblo of San Ildefonso and the Rio Grande River border the site on the
east, and the Bandelier National Monument and Bandelier Wilderness Area lie directly south.
Land use in this region is linked to the economy of northern New Mexico, which depends
heavily on tourism, recreation (e.g., skiing, fishing), agriculture, and the state and Federal
governments for its economic base. Area communities are generally small and primarily support
urban uses including residential, commercial, light industrial, and recreationa facilities. The
region also includes Native American communities. Lands of the Pueblo of San Ildefonso share
LANL’ s eastern border, and a number of other pueblos are clustered nearby.

Major governmental bodies that serve as land stewards and determine land uses within Los
Alamos and Santa Fe Counties include the county governments, DOE, the U.S. Forest Service,
the National Park Service, the State of New Mexico, the U.S. Bureau of Land Management
(BLM), and several Native American pueblos. Bandelier National Monument and Santa Fe
National Forest border LANL primarily to the southwest and northwest, respectively; however,
small portions of each also border the site to the northeast (see Figure 4.2.1.1-2).

LANL is divided into technical areas (TAS) that are used for building sites, experimental areas,
and waste disposal locations (see Figure 4.2.1.1-3). However, those uses account for only a
small part of the total land area of the site. Most of the site is undeveloped to provide security,
safety, and expansion possibilities for future mission requirements. There are no agricultural
activities present at LANL, nor are there any prime farmlands. In 1977, DOE designated LANL
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as a National Environmental Research Park, which is used by the national scientific community
as an outdoor laboratory to study the impacts of human activities on pinyon-juniper woodland
ecosystems (DOE 1996e). In 1999, the White Rock Canyon Wildlife Reserve was dedicated. It
is about 405 ha (1,000 ac) in size and is located on the southeast perimeter of LANL. The
reserve is managed jointly by DOE and the National Park Service (LANL 2000c).

Land use characterization at LANL is based on the most hazardous activities in each TA and
may be organized into six categories. Support, Research and Development (R&D), Waste
Disposal, Explosives, Explosives/Waste Disposal, and Buffer (see Figure 4.2.1.1-2). Any actual
future consideration of changing land use within a particular LANL land use category location
would be guided by LANL’s 10-Y ear Comprehensive Site Plan (LANL 2002d).

TA-55, the reference location for the MPF, is located within the R&D land use category (see
Figures 4.2.1.1-2 and 4.2.1.1-3). Facilities at TA-55 are located on a 16-ha (40-ac) site that is
situated 1.8 km (1.1 mi) south of the city of Los Alamos. Forty-seven percent of the site has
been developed. The main complex has five connected buildings; the Nuclear Materials Storage
Facility is separate from the main complex but shares an underground transfer tunnel.

Section 632 of the “Departments of Commerce, Justice, and State, the Judiciary, and Related
Agencies Appropriations Act, FY 1998,” (Public Law 105-119) directs the Secretary of Energy to
convey parcels of land that are identified by DOE as being suitable for conveyance or transfer.
These parcels would be those that are not now required to meet the national security mission of
DOE or would not be required for that purpose before the end of the next 10-year period. Ten
parcels of land totaling approximately 1,619 ha (4,000 ac) are no longer considered necessary to
LANL’s mission and have been identified for transfer. The land is to be transferred to Los
Alamos County or the San lldefonso Pueblo for community self-sufficiency, economic
diversification or historical, cultural, or environmental preservation. As mandated remediation
efforts are completed, the land parcels are transferred. The first transfer, approximately 13.4
square kilometers (km? (5.2 square miles [mi?]), occurred on October 1, 2002.

In May 2000, a wildfire known as the Cerro Grande Fire, burned approximately 17,462 ha
(43,150 ac), of which 3,110 ha (7,684 ac) were within the boundaries of LANL. Within LANL,
45 structures (trailers, transportables, and storage units) were totally destroyed and 67 were
damaged. The fire also affected land use in the Los Alamos townsite, where about 230 housing
units were totally destroyed (LANL 2000a, DOE 2000f).

The Los Alamos County Comprehensive Plan, which establishes land-planning issues and
objectives, addresses private and county lands comprising 3,488 ha (8,613 ac). Twenty-nine
percent of this land is located within the Los Alamos townsite and 26 percent is located in the
community of White Rock. The remaining 45 percent of the land is undeveloped and is used for
recreational activities and open space. LANL is autonomous from a planning perspective and,
therefore, is not addressed in the county plan. Land use designations in the Santa Fe County
Plan are based on groundwater protection goals. Therefore, this plan designates LANL as
“Agricultural and Residential,” although, as noted above, there are no agricultural activities on
site, nor are there any residential uses within LANL boundaries (DOE 1996¢).
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42172 Visual Resour ces

The topography in northern New Mexico is rugged, especidly in the vicinity of LANL. Mesa
tops are cut by deep canyons, creating sharp angles in the land form. Often, little vegetation
grows on these steep slopes, exposing the geology, with contrasting horizontal planes varying
from fairly bright reddish orange to aimost white in color. Undeveloped lands within LANL
have a U.S. Department of Interior BLM Visual Resource Management rating of Class Il and I11.
Table 4.2.1.2-1 below lists and defines the rating system. Management activities within these
classes may be seen but should not dominate the viewshed (the topographically bounded area
that may be viewed from this location).

Table4.2.1.2-1. Bureau of Land Management Visual Resour ce Management
Classification Objectives
Classification Objective

To preserve the existing character of the landscape. The level of change
Class| to the characteristic landscape should be very low and must not attract
attention.

To retain the existing character of the landscape. The level of change to

Classil the characteristic landscape should be low.

To partialy retain the existing character of the landscape. The level of

ClassllI change to the characteristic landscape should be moderate.

To provide for management activities which require major modification
Class1V of the existing character of the landscape. The level of change to the
characteristic landscape can be high.

Source: DOI 2001.

Views from various locations in Los Alamos County and its immediate surroundings have been
altered by the Cerro Grande Fire. Although the visua environment is still diverse and
panoramic, portions of the visual landscape since the Cerro Grande Fire are dramatically stark.
Rocky outcrops forming the mountains are now visible through the burned forest areas. The
eastern slopes of the Jemez Mountains, instead of presenting a relatively uniform view of dense
green forest, are now a mosaic of burned and unburned areas. Local effects include reduced
visual appeal of trails and recreation areas (DOE 2000f).

The majority of TAs are located on mesas. At lower elevations, at a distance of severa miles
away from LANL, the facility is primarily distinguishable in the daytime by views of its water
storage towers, emission stacks, and occasional glimpses of older buildings that are very austere
and industrial in appearance. At elevations above LANL, along the upper reaches of the Pgjarito
Plateau rim, the view of LANL is primarily of scattered austere buildings and the nested multi-
story buildings of TA-3. Developed areas within LANL are consistent with a Class IV Visua
Resource Management rating, in which a maor modification of previous natural landscape
dominates the view and is the focus of viewer attention. At night, the lights of LANL are
directly visible from various locations across the viewshed as far away as the towns of Espafiola
and Santa Fe.

TA-55 is located on a mesa about 1.6 km (1 mi) southeast of TA-3. While not visible from
lower elevations, TA-55 is visible from higher elevations to the west along the upper reaches of
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the Pgjarito Plateau rim. It appears as one of several scattered built-up areas among the heavily
forested areas of the site. Developed portions of TA-55 would have a Class IV Visual Resource
Management rating.

4272 Site Infrastructure

An extensive network of existing infrastructure provides services to LANL activities and
facilities as shown in Table 4.2.2-1. These services are discussed in detail in the following
sections. Two categories of infrastructure—transportation access and utilities—are described
below for LANL. Transportation access includes roads, railroads, and airports while utilities
include electricity and fuel (e.g., natural gas, gasoline, and coal).

Table4.2.2-1. LANL Site-wide Infrastructure Characteristics

Resour ce | Current Usage | Site Capacity
Transportation
Roads (km) 1302 NA
Railroads (km) 0 NA
Electricity®
Energy consumption (MWh/yr) 491,186 963,600
Peak load (MWe) 83 107
Fuel
Natural gas (m*/yr) 70,000,000° 229,400,000°
Liquid fuels (L/yr) Negligible Not limited
Coal (t/yr) 0 NA

NA = not applicable.

2 Includes paved roads and paved parking lots only.

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

¢ Usage value for LANL plus baseline usage for other Los Alamos County users.

9 Entire service area capacity which includes LANL and other Los Alamos area users.
Source: DOE 2002k.

4221 Transportation

Two state roads provide access to LANL. New Mexico State Highway (NM) 501 (West Jemez
Road) enters the region from the south and NM 502 enters from the east. The roads used to
access the site have some sharp curves due to the location of LANL on a mesa approximately
213-305 m (700-1,000 ft) above the canyon floor. NM 502 is a two- to five-lane highway that
winds steeply as it rises from the canyon floor. Other roads into the LANL area, NM 501, East
Jemez Road, and Pgjarito Road are al two-lane roads. There are approximately 130 km (80 mi)
of paved roads and paved parking areas at LANL. The site has no rail service and the nearest
commercia rail system isin Lamy, New Mexico, 83 km (52 mi) south of LANL (DOE 1999g).
Los Alamos has a small airport which islocated parallel to East Road at the southern edge of the
Los Alamos community. The airport is owned by the Federa Government but is operated and
maintained by Los Alamos County. The airport provides limited commercial services through
specialized contract carriers (DOE 1999a). Larger commercial airports are located in
Albuguerque and Santa Fe.
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42272 Electrical Power

Electricity is supplied to LANL via two regional 115-kilovolt (kV) transmission lines, the
Norton-Los Alamos Line and the Reeves Line, by the Los Alamos Power Pool, a group of
hydroelectric, coal, and natural gas power generators located throughout the western United
States (DOE 2002k). A gas-fired steam/power plant located in TA-3 aso can generate additional
power on an as-needed basis. DOE maintains various low-voltage transformers at LANL
facilities and approximately 55 km (34 mi) of 13.8-kV distribution lines (DOE 2000b, DOE
2002K).

Contractually, LANL receives 73 megawatts (MW) of electricity during the winter months and
approximately 95 MW during spring and early summer months from the Los Alamos Power Pool
(LANL 2000b). Onsite electrical power generation capacity from the TA-3 gasfired
steam/power plant is approximately 12 MW in the summer and 15 MW during winter. The
steam/power plant provides the additional electricity necessary to meet peak load demands
exceeding the alowable supply. The TA-3 steam/power plant and much of the electrical
distribution system at LANL have past or are nearing the end of their design life and require
replacing or upgrading. Construction and operation of a new 115-kV power line is planned and
would originate at the existing Norton Substation near White Rock and terminate at the proposed
DOE-administered West Technical Area Substation (DOE 2000b, DOE 2002K).

Electricity consumption and peak demands have historically fluctuated due to the power demand
of the Los Alamos Neutron Science Center. Site electrical capacity is 963,600 megawatt hour
per year (MWNh/yr), based on a summer peak load capacity of 110 megawatt electric (MWe)
(DOE 1999g). Peak load usage was 83 MWein fiscal year 2000 (DOE 2002k).

4.2.2.3 Fuel

Natural gas is the primary fuel used by the Los Alamos townsite and at LANL. At LANL,
natural gasis burned to produce steam to heat buildings and meet peak demands (LANL 2000b).
The natural gas system includes a high-pressure main and distribution system to Los Alamos
County and pressure-reducing stations at LANL buildings. In August 1999, DOE sold a 209-km
(130-mi) long main gas supply line and metering stations for the Los Alamos townsite and
vicinity to the Public Service Company of New Mexico (LANL 2000b). Contractually, LANL
receives 229 millioncubic meters (m®) (8.07 billion cubic feet [ft’]) of natural gas per year. In
addition to natural gas, small quantities of oil are used as a backup fuel source (DOE 1999q,
DOE 2002K).

4.2.3 Air Quality and Noise
4231 Climate and M eteor ology

Los Alamos has a semiarid, temperate mountain climate. This climate is characterized by
seasonable, variable rainfall with precipitation ranging from 25 to 51 centimeters (cm) (10 to 20
inches [in]) per year. The climate of the Los Alamos townsite is not as arid (dry) as that part
near the Rio Grande River, which is arid continental. Meteorological conditions within Los
Alamos are influenced by the elevation of the Pgjarito Plateau. Climatological averages for
atmospheric variables such as temperature, pressure, winds, and precipitation presented are based
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on observations made at the official Los Alamos meteorological weather station from
1961-1990. Normal (30-year mean) minimum and maximum temperatures for the community of
Los Alamos range from a mean low of -8.1 degrees Celsius (°C) (17.4 degrees Fahrenheit [°F])
in January to a mean high of 27°C (80.6°F) in July. Normal (30-year mean) minimum and
maximum temperatures for the community of White Rock, range from a mean low of -9.7°C
(14.6°F) in January to a mean high of 29.8°C (85.6°F) in July. Temperaturesin Los Alamos vary
with altitude, averaging 3 °C (5°F) higher in and near the Rio Grande Valley, which is 1,981 m
(6,500 ft) above sea level, and 3 to 5.5°C (5 to 10°F) lower in the Jemez Mountains, which are
2,600 to 3,050 m (8,500 to 10,000 ft) above sealevel. Los Alamos townsite temperatures have
dropped as low as -28°C (-18°F) and have reached as high as 35°C (95°F). The normal annual
precipitation for Los Alamos is approximately 48 cm (19in). Annua precipitation rates within
the county decline toward the Rio Grande Valley, with the normal precipitation for White Rock
at approximately 34 cm (14 in). The Jemez Mountains receive over 64 cm (25 in) of
precipitation annually. The lowest recorded annual precipitation in the Los Alamos townsite was
17 cm (7 in) and the highest was 100 cm (39 in).

Thirty-six percent of the annual precipitation for Los Alamos County and LANL results from
thundershowers that occur in July and August. Winter precipitation falls primarily as snow.
Average annual snowfall is approximately 150 cm (59 in), but can vary considerably from year
to year. Annua snowfall ranges from a minimum of 24 cm (9 in) to a maximum of 389 cm
(253in).

Los Alamos County winds average 3 meters per second (m/s) (7 mile per hour [mph]). Wind
speeds vary throughout the year, with the lowest wind speeds occurring in December and
January. The highest winds occur in the spring (March through June), due to intense storms and
cold fronts. The highest recorded wind in Los Alamos County was 34 m/s (77 mph). Surface
winds often vary dramatically with the time of day, location, and elevation, due to Los Alamos
complex terrain.

In addition to seasonal changes in wind conditions, surface winds often vary with the time of
day. An up-dope airflow often develops over the Pgjarito Plateau in the morning hours. By
noon, winds from the south usually prevail over the entire plateau. The prevalent nighttime flow
ranges from the west-southwest to northwest over the western portion of the plateau. These
nighttime winds result from cold air drainage off the Jemez Mountains and the Pgjarito Plateau.
Analyses of Los Alamos Canyon wind data indicate a difference between the atmospheric flow
in the canyon and the atmospheric flow over the Pgarito Plateau. Cold air drainage flow is
observed about 75 percent of the time during the night and continues for an hour or two after
sunrise until an up-canyon flow forms. Wind conditions are discussed further in the Ste-Wide
Environmental Impact Statement for Continued Operation of the Los Alamos National
Laboratory (LANL SWEIS) (DOE 1999a).

Thunderstorms are common in Los Alamos County, with an average of 60 thunderstorms
occurring in ayear. Lightning can be frequent and intense. The average number of lightning-
caused firesin the 1,104 ha (2,727 ac) of Bandelier National Monument from 1990-1994 was 12
per year. There are no recorded instances of large-scale flooding in Los Alamos County.
However, flash floods from heavy thunderstorms are possible in areas such as arroyos, canyons,
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and low-lying areas. No tornadoes are known to have touched the ground in the Los Alamos
area.

4232 Nonradiological Releases

LANL operations can result in the release of nonradiological air pollutants that may affect the air
quality of the surrounding area. LANL is located within the Upper Rio Grande Valley Intrastate
Air Quality Control Region (AQCR). The area encompassing LANL and Los Alamos County is
classified as an attainment area for al six criteria pollutants (i.e., carbon monoxide, nitrogen
dioxide, lead, ozone, sulfur dioxide, and particulate matter) (40 CFR 81.332).

In addition to the National Ambient Air Quality Standards (NAAQS) established by the U.S.
Environmental Protection Agency (EPA), the State of New Mexico has established ambient air
quality standards for carbon monoxide, sulfur dioxide, nitrogen dioxide, total suspended
particulates, hydrogen sulfide, and total reduced sulfur. Additionally, New Mexico established
permitting requirements for new or modified sources of regulated air pollutants. Air quality
permits have been obtained from the State Air Quality Bureau for beryllium operations, a rock
crusher, an asphalt plant, a diesel generator, and power plant that were modified or constructed
after August 31, 1972. In accordance with Title V of the Clean Air Act, as amended, and New
Mexico Administrative Code 20.2.70.402, the University of California and DOE submitted a
site-wide operating permit application to the New Mexico Environment Department (NMED) in
December 1995. The NMED ruled this application complete but did not process it. LANL
submitted an updated Title V application in November 2002, which replaced the 1995
application. NMED ruled this application complete in December 2002 and is currently
processing it.

Criteria pollutants released from LANL operations are emitted primarily from combustion
sources such as boilers, emergency generators, and motor vehicles. Table 4.2.3.2—1 presents
information regarding the primary existing sources. Toxic air pollutant emissions from LANL
activities are released primarily from laboratory, maintenance, and waste management
operations. Unlike a production facility with well-defined operational processes and schedules,
LANL isaR&D facility with great fluctuations in both the types of chemicals emitted and their
emission rates. DOE has a program to review new operations for their potential to emit air
pollutants.

Table4.2.3.2-1. Air Pollutant Emissionsat LANL in 2001

LANL Emissions?
Pollutant )
(metric tons per year)

Carbon monoxide 26
Nitrogen dioxide 85
Sulfur dioxide 0.7
PM 5

VOC 22

PM,, = particulate matter less than or equal to 10 microns in aerodynamic diameter.

VOC = Volétile organic compounds. VOC emissions are 0zone precursors.

@ Emissions from the following were included: TA-3 Steam Plant; TA-21 Steam Plant; TA-16 Boilers; TA-48 Boiler; TA-53 Boiler; TA-
59 Boiler; paper shredder; TA-3 Asphalt Plant; TA-54 Water Pump; and TA-55 Boilers. The inventory did not include various small sources
such as residential-size boilers, standby emergency generators, and small heating units which burn propane or natural gas.

Source: LANL 2002b.
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Only alimited amount of monitoring of the ambient air has been performed for nonradiological
air pollutants within the LANL region. The NMED operated a DOE-owned ambient air quality
monitoring station adjacent to Bandelier National Monument between 1990 and 1994 to record
sulfur dioxide, nitrogen dioxide, ozone, and particulate matter with an aerodynamic diameter less
than or equal to 10 microns (PMjo) levels (see Table 4.2.3.2-2). LANL and the NMED
discontinued operation of this station in FY95 because recorded values were well below
applicable standards. Beryllium monitoring performed in 1999 at 9 onsite stations, 10 perimeter
stations, and 6 regiona stations showed that beryllium levels were low. The New Mexico
beryllium ambient standard has been repealed.

Table4.2.3.2-2. LANL Nonradiological Ambient Air Monitoring Results

Averaging Most Stringent Standard® Ambient Concentrations’
Pollutant ; . 3 . 3
Period (micrograms per m°) (micrograms per m°)
. . Annual 73.7° 4
Nitrogen dioxide
24-hour 147° 9
Annual 41° 2
Sulfur dioxide 24-hour 205° 18
3-hour 1,030¢ Not applicable
Annual 50° 8
PM 1o 5
24-hour 150 29
Ozone 1-hour 235° 138

PM 10 = particulate matter less than or equal to 10 micronsin aerodynamic diameter.

#The more stringent of the Federal and state standards will be presented if both exist for the averaging period.
P 1994 ambient concentrations from monitoring site near Bandelier National Monument at TA-49.

¢ State standard.

9 Federal standard (NAAQS).

Source: DOE 1999%a

Criteria pollutant concentrations attributable to existing LANL activities were estimated for the
LANL SWEIS and are presented in Table 4.2.3.2-3.

For toxic air pollutants, a bounding analysis was performed for the LANL SWEIS (DOE 1999a),
indicating that the pollutants of concern for exceeding the guideline values at LANL were
emissions from the High Explosives Firing Site operations and emissions that contributed to
additive risk from all TAs on receptors near the Los Alamos Medical Center. These combined
cancer risks were dominated by the chloroform emissions from the Health Research Laboratory.
It was shown that pollutants released under the No Action Alternative in the LANL SWEIS are
not expected to cause air quality impacts that would affect human health and the environment
(DOE 1999a).

As reported in a special environmental analysis for the Cerro Grande Fire in 2000 (DOE 2000f),
there may be some temporary increase in suspended particulate matter as a result of removal of
vegetation cover, but air quality would be expected to be within the parameters analyzed in the
LANL SWEIS.

In accordance with the Clean Air Act, as amended, and New Mexico regulations, the Bandelier
Wilderness Area have been designated as a Class | area (i.e., wilderness areas that exceed 4,047
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ha [10,000 ac]), where visibility is considered to be an important value (40 CFR 81 and 20
NMAC 2.74) and requires protection. Visibility is measured according to a standard visual
range, i.e., how far an image is transmitted through the atmosphere to an observer some distance
away. The National Park Service at the Bandelier National Monument has officially monitored
visibility in the area since 1988. The view distance at Bandelier Wilderness Area has been
recorded from approximately 77-166 km (40-103 mi). The visual range has not deteriorated
during the period for which data are available.

Table4.2.3.2-3. Modded Ambient Air Concentrationsfrom LANL Sources

. . a Maximum Estimated
Pollutant I aging Most _Strmgent Standa?)rd Concentration °
Period (micrograms per m°) ) 3
(micrograms per m°)
) 8-hour 7,800 ¢ 1,440
Carbon monoxide
1-hour 11,700 ¢ 2,710
Lead Caendar Quarter 15 0.00007
) o Annual 73.7°¢ 9
Nitrogen dioxide
24-hour 147 ¢ 90
Annual 41° 18
Sulfur dioxide 24-hour 205° 130
3-hour 1,030 ¢ 254
Annual 509
PM 1o -
24-hour 150
Total Suspended Annual 60 ©
Particulates 24-hour 150 ¢ 18

PM o = particulate matter less than or equal to 10 microns in aerodynamic diameter.

@The more stringent of the Federal and state standards is presented, if both exist, for the averaging period. The NAAQS (40 CFR 50),
other than those for ozone, particulate matter, lead, and those based on annual averages, are not to be exceeded more than once per year.
The annual arithmetic PM 10 mean standard is attained when the expected annual arithmetic mean concentration is less than or equa to
the standard. Standards and monitored values for pollutants other than particul ate matter are stated in parts per million (ppm). These
values have been converted to micrograms per cubic meter (ug/m®) with appropriate corrections for temperature (21 °C [70 °F]) and
pressure (elevation 2,135 m [ 7,005 ft]), following New Mexico dispersion modeling guidelines (revised 1998) (NMAQB 1998).

®Based on the Expanded Operations Alternative in the LANL SWEIS. The annual concentrations were analyzed at locations to which
the public has access—the site boundary or nearby sensitive areas. Short-term concentrations were analyzed at the site boundary and at
the fence line of certain technical areas to which the public has short access.

¢ State standard.

9 Federal standard (NAAQS).

Source: DOE 1999a

4233 Radiological Releases

Radiological air emissions in 2001 from al LANL TAs are presented in Table 4.2.3.3-1. The
airborne releases in 2001 were smaller than the annual projections given in the LANL SWEIS
(DOE 1999a). The difference in the projected and actual releases is attributable to the fact that
the facilitiesin the areas were operated well below their capacitiesin 2001.

4-13



Modern Pit Facility Draft Environmental Impact Statement

Table4.2.3.3-1. LANL Radiological Airborne Releasesto the Environment in 2001*

Emission Type Radionuclide LANL emission (curies)

Noble gases Argon-41 1.6 x 10

Galluim-68 1.2x 10°

Germanium-68 1.2x10°

Arsenic-73 42x10°

_ _ Arsenic-74 1.1x10°

Airborne particul ates )
Mercury-197 1.0x 10

Uranium-234/235/238 7.3x10°

Plutonium-238/239/240 9.3x10°

Americum-241 2.7x 10"

Bromine-76 2.6x 10"

Halogens . 3
Bromine-82 4.2 %10

Nitrogens and oxygens Nitrogen-13 1.3x 10°
» Tritium (Hydrogen-3) 9.4 x 10°
Tritium and carbons 5
Carbon-11 20x10

#Radionuclides with half-lives less than about 10 minutes are not included in the table (e.g., short-lived carbon, oxygen, and
nitrogen isotopes). Also, not included are radionuclides for which less than 10° curies are released per year.
Source: LANL 2002b.

4234 Noise

Existing LANL-related publicly detectable noise levels are generated by a variety of sources,
including truck and automobile movements to and from the LANL TAS, high explosives testing,
and security guards firearms practice activities. Noise levels within Los Alamos County
unrelated to LANL are generated predominately by traffic movements and, to a much lesser
degree, other residential-, commercial-, and industrial-related activities within the county and
surrounding areas. Limited data currently exist on the levels of routine background ambient
noise levels, air blasts, or ground vibrations produced by LANL operations that include
explosives detonations.

Noise generated by LANL operations, together with the audible portions of explosives air blasts,
is regulated by county ordinance and worker protection standards. The standard unit used to
report sound pressure levels is the decibel (dB); the A-weighted frequency scale (dBA) is an
expression of adjusted pressure levels by frequency that accounts for human perception of
loudness. Los Alamos County has promulgated a local noise ordinance that establishes noise
level limitsfor residential land uses. Noise levels that affect residential receptors are limited to a
maximum of 65 dBA during daytime hours (between 7 am. and 9 p.m.) and 53 dBA during
nighttime hours (between 9 p.m. and 7 am.). Between 7 am. and 9 p.m., the permissible noise
level can be increased to 75 dBA in residentia areas, provided the noise is limited to 10 minutes
in any one hour. Activities that do not meet the noise ordinance limits require a permit.

Traffic noise contributes heavily to the background noise heard by humans over most of the
county. Although some measurements of sound specifically targeting traffic-generated noise
have been made at various county locations in recent studies, these sound levels are found to be
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highly dependent upon the exact measuring location, time of day, and meteorological conditions.
There is, therefore, no single representative measurement of ambient traffic noise for LANL.
Noise generated by traffic has been computer modeled to estimate the impact of incremental
traffic for various studies, including recent NEPA analyses, without demonstrating meaningful
change from current levels due to any new activities. While very few measurements of
nonspecific background ambient noise in the LANL area have been made, two such
measurements have been taken at a couple of locations near the LANL boundaries next to public
roadways. Background noise levels were found to range from 31-35 dBA at the vicinity of the
entrance to Bandelier National Monument and NM 4. At White Rock, background noise levels
range from 38-51 dBA (1-hour equivalent sound level); this is dlightly higher than was found
near Bandelier National Monument, probably due to higher levels of traffic and the presence of a
residential neighborhood, as well as the different physical setting. Traffic noise from truck and
automobile movements around the LANL TAs is excepted under Los Alamos County noise
regulations, asis the traffic noise generated along public thoroughfares within the county.

The detonation of high explosives represents the peak noise level generated by LANL
operations. The results of these detonations are air blasts and ground vibrations. The primary
source of these detonation activities is the high explosives experiments conducted at the LANL
Pulsed High-Energy Radiation Machine Emitting X-Rays Facility and surrounding TAs with
active firing sites.  Within the foreseeable future, the Dual Axis Radiographic Hydrodynamic
Test Facility will begin operation (followed by a corresponding reduction of Pulsed High-Energy
Radiation Machine Emitting X-Rays Facility operations) and will become a source of high
explosives testing. Air blasts consist of higher-frequency, audible air pressure waves that
accompany an explosives detonation. This noise can be heard by both workers and the area
public. The lower-frequency air pressure waves are not audible, but may cause secondary and
audible noises within a testing structure that may be heard by workers. Air blasts and most
LANL-generated ground vibrations result from testing activities involving aboveground
explosives research. The effects of vibration from existing activities at LANL are discussed
further inthe LANL SWEIS (DOE 1999a).

The forested condition of much of LANL (especially where explosives testing areas are located),
the prevailing area atmospheric conditions, and the regional topography that consists of widely
varied elevations and rock formations all influence how noise and vibrations can be both
attenuated (lessened) and channeled away from receptors. These regional features are jointly
responsible for there being little environmental noise pollution or ground vibration concerns to
the area resulting from LANL operations. Sudden loud “booming” noises associated with
explosives testing are similar to the sound of thunder and may occasionally startle members of
the public and LANL workers alike.

Loss of large forest areas from the Cerro Grande Fire in 2000 has had an adverse effect on the
ability of the surrounding environment to absorb noise. However, types of noise and noise levels
associated with LANL and from activities in surrounding communities have not changed
significantly as aresult of the fire (DOE 2000f).

The Los Alamos County Community Development Department has determined that LANL does

not need a special permit under the Los Alamos County Code because noise related to explosives
testing is not prolonged, nor is it considered unusual to the Los Alamos community.
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424 Water Resour ces
4241 Surface Water

Surface water in the Los Alamos area occurs primarily as short-lived or intermittent reaches of
streams (i.e., arroyos). Perennia springs on the flanks of the Jemez Mountains supply base flow
into the upper reaches of some canyons, but the volume is insufficient to maintain surface flows
across LANL before they are depleted by evaporation, transpiration, and infiltration.
Figure 4.2.4.1-1 shows the surface water features of the area. Runoff from heavy thunderstorm
or heavy snowmelt reaches the Rio Grande River, the major river in north-central New Mexico,
severa times a year in some drainages. Pueblo, Los Alamos, Sandia, and Mortandad Canyons
receive or have received effluents from sanitary sewage, industrial water treatment plants, and
cooling-tower blowdown. All of the watersheds in the LANL region are tributaries to an
18-km (11-mi) segment of the Rio Grande between Otowi Bridge and Frijoles Canyon. The Rio
Grande passes through Cochiti Lake, approximately 18 km (11 mi) below Frijoles Canyon. The
Los Alamos Reservoir, in upper Los Alamos Canyon, has a capacity of 51,000 m°
(41 acre-foot [ac-ft]). The reservoir water was used for recreation, swimming, fishing, and
landscape irrigation in the Los Alamos townsite until the Cerro Grande Fire occurred in 2000.
The reservoir is now used as a floodwater and silt retention structure and is closed to the public.
The Pgjarito Plateau Canyons, which serve as collection points for the regiona watersheds,
originate either along the eastern rim of the Sierra de Los Valles or on the Pagarito Plateau
(DOE 2002K).

Within LANL boundaries, only Los Alamos, Pgarito, Water, Ancho, Sandia, Pueblo, and
Chaguehui Canyons contain reaches or stream with sections that have continuous flow.
Intermittent streams within LANL property are not classified, but are protected by the State of
New Mexico for livestock watering and wildlife habitat use (DOE 2002Kk). Surface water within
the boundaries of LANL is not the source for municipal, industrial, or irrigation water, but is
used by wildlife that live within, or migrate through, the region.

Surface Water Quality

Most of the effluent from LANL is discharged into normally dry arroyos, and LANL is required
to meet effluent limitations under the National Pollutant Discharge Elimination System (NPDES)
permit program that requires routine monitoring. During 2001, permit compliance was
determined from an analysis of 1,085 industrial outfall samples and 134 samples from the
Sanitary Wastewater System Facility (Outfall 13S) for parameters including metals,
radionuclides, and conventional parameters (e.g., pH, total suspended solids, oil and grease, and
biologica oxygen demand). Monitoring results were submitted to EPA and NMED. The
NPDES permit compliance rate in 2001 for all discharge points was 99.6 percent, with atotal of
four industrial outfall samples exceeding permit limits (DOE 2002K).
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Figure4.2.4.1-1. Surface Water Featuresat LANL

LANL also operated under 11 NPDES stormwater discharge permits in 2001, including 10
issued for construction activities and one multisector general permit for stormwater discharges
associated with industrial activity for which DOE and the University of California are co-
permittees. As required under the multisector general permit, LANL performed stormwater
monitoring in 2001 and developed and implemented 20 stormwater pollution prevention plans
for its industrial activities (DOE 2002k). LANL (with DOE and the University of California as
co-permittees) was re-issued a NPDES permit (No. NM0028355) in December 2000 that covers
al onsiteindustrial and sanitary effluent discharges.

As a result of a subsequent outfall reduction program, the number of outfalls requiring
monitoring under the permit was reduced from 36 (including 1 sanitary outfall from the Sanitary
Wastewater System Facility and 35 industrial wastewater outfalls) to 21 in the recently re-issued
permit. This reduction was achieved by removing process flows for seven industrial outfalls and
completing the lease transfer of the drinking water system, including nine associated outfalls, to
Los Alamos County.
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LANL monitors surface waters from regional and Pgarito Plateau stations to evaluate the
environmental effects of facility operations. Historical activities and resulting effluent
discharges have affected water courses and associated sediments particularly in Acid, Pueblo,
Los Alamos, and Mortandad Canyons and, consequently, continue to affect surface water and
runoff quality in these areas (DOE 2002k). Surface water grab samples are collected annually
from locations where effluent discharges or natural runoff maintains stream flow. Runoff
samples are aso collected and, since 1996, they have been collected using stream gauging
stations, some with automated samplers. Samples are collected when a significant rainfall event
causes flow in a monitored portion of a drainage. Many runoff stations are located where
drainages cross the LANL boundaries.

In 2001, 44 snowmelt samples and 29 base flow samples were collected. None of the base flow
or snowmelt samples analyzed contained radiochemical activities greater than the DOE Derived
Concentration Guidelines (DCGs) for public exposure (see Table 4.2.4.1-1). Four samples of
snowmelt contained radiochemical activities greater than New Mexico or EPA water quality
standards. All of these samples came from areas below historical Laboratory effluent discharges.
A sample collected on March 28, 2001 contained 139 pCi/L of dissolved gross beta, which is
greater than the EPA primary drinking water standard of 50 pCi/L. The same sample also
contained 76.6 pCi/L of dissolved strontium-90, which is greater than EPA primary drinking
water standard of 8pCi/L. A different sample collected from another location on April 11, 2001
contained 14.9 pCi/L of dissolved strontium-90. Two unfiltered snowmelt samples collected on
March 15 contained up to 26.8 pCi/L of gross apha, 1.5 to 1.8 times the NM livestock watering
standard.

A base flow sample collected on April 18, 2001 contained 12.1 pCi/L of strontium-90 and 92.9
pCi/L of gross beta activity, which are above EPA primary drinking water standards.
Americium-241 found in the same sample was 165 pCi/L, which is 5.5 times the DOE drinking
water standard of 30 pCi/L. An unfiltered base flow sample collected in 2001 along LANL’s
western boundary contained gross alpha activity of 16.7 pCi/L, which is greater than the EPA
primary drinking water standard and the New Mexico livestock watering standard of 15 pCi/L.

A sample collected on March 28, 2001 contained 632 mg/L of total dissolved solid (TDS), which
is above the EPA secondary drinking water standard of 500 mg/L. The total suspended solid
(TSS) concentration in base flow and snowmelt samples collected in 2001 were usually less than
400 mg/L, which has no EPA drinking water standard for TSS.

Only one sample analyzed for trace metals contained a metal concentration greater than New
Mexico Water Quality Control Commission (NMWQCC) standards for livestock watering or
wildlife habitat. The analysis detected selenium at a concentration of 5.6 ng/L, dightly above
the NMWQCC standard of 5.0 ng/L.

Storm runoff samples were collected on 30 days during the 2001 season, with over 100 storm
runoff samples collected from April through October. The 2001 samples had the highest ever
recorded plutonium-239, -240, uranium-234, -235, -238, gross apha and gross beta
concentrations. In most cases, the enhanced radioactivity is attributed to increased storm runoff
after the Cerro Grande Fire in 2000. In unfiltered samples, gross apha were greater than public
exposure DCG levels (30 pCi/L) and state of New Mexico livestock watering standards (15
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pCi/L) in about three-fourths of all samples collected. The plutonium-239, -240 DCG for public
exposure was exceeded in three samples. The calculated plutonium-239, -240 for the suspended
sediment carried by these storm runoff events are 4.4 pCi/g, 1.6 pCi/g, and 1.2 pCi/g.

Table4.2.4.1-1. LANL Snowmelt and Baseflow Radiological Constituents Sampling of
Surface Water in 2001

Radio';‘;tci%téogo?]”; et DCG (or MCL) Result Range (pCi/L)
L os Alamos Canyon
Strontium-90 1,000 pCi/L 0.361-14.9
Americum-241 NS 0.0379-0.189
Plutonium-239 and Plutonium-240 30 pCi/L 0.048-0.579
Gross Alpha 15 pCi/L 22.7-26.8
Gross Beta 4 mrem/yr 26.4-165
Tritium 2,000,000 pCi/L 184-235
Sandia Canyon
Strontium-90 1,000 pCi/L 0.281-0.325
Mortandad Canyon
Strontium-90 1,000 pCi/L 121
Americum-241 NS 6.54
Plutonium-239 and Plutonium-240 30 pCi/L 1.52-1.78
Cesium-137 200 pCi/L 10.8
Tritium 2,000,000 pCi/L 3140
Gross Beta 4 mrem/yr 92.9
Pajarito Canyon
Strontium-90 1,000 pCi/L 0.211-2.47
Cesium-137 200 pCi/L 8.43-8.79

MCL= Maximum Contaminant Level; State Primary Water Regulations. MCL isthe maximum permissible level of a contaminant in water
that is delivered to the free flowing outlet of the ultimate user of a public water system.

DCG= DOE Derived Concentration Guides for Water (DOE Order 5400.5). DCG values are based on committed effective dose of 100
millirem per year (mrem/yr); however, because drinking water MCL is based on 4 mrem/yr, value listed is 4 percent of DCG.

NS= No Standard.

Source: LANL 2002b.

All filtered samples contained radionuclide levels below the EPA and DOE drinking water
standards, with one exception. One sample contained dissolved strontium-90 at 1.1 times greater
than the EPA standard.

For nearly every metal, the level of both filtered (dissolved) and unfiltered (total) storm runoff
samples for 2001 were significantly higher than in prior years. As with the radionuclides, the
increase in total metals concentrations is largely due to the increased sediment load in runoff
after the Cerro Grande Fire. However, it is uncertain what the source of the larger dissolved
metals concentration might be. Selenium exceeded the New Mexico wildlife habitat standard of
5 ny/L in nearly half of the unfiltered storm runoff samples. Mercury was detected at levels
greater than the New Mexico wildlife habitat standard of 0.77 ng/L at one location. Aluminum
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concentration in four samples were greater than NMWQCC livestock watering standard and two
samples had vanadium concentration greater than NMWQCC livestock watering standard. Two
unfiltered samples contained arsenic at levels greater than the EPA arsenic drinking water
standard of 10 ng/L.

TSS concentration in storm runoff samples collected in 2001 were highly variable, depending on
location and runoff magnitude. The largest TSS concentration were recorded in Guaje and
Rendija Canyons, which averaged 78,000 mg/L, with a maximum of 144,000 mg/L.

Surface Water Quality Effects of the Cerro Grande Fire

Among the environmental effects produced by the Cerro Grande Fire was an increased potential
for stormwater runoff through the canyons that cross LANL property as a result of the loss of
vegetation and soil organic matter. During the summer of 2000 and 2001, there was an increase
in storm runoff from precipitation. Most storm runoff events at LANL in 2001 were less intense
than in 2000, partially because of below normal amounts of precipitation during the summer
thunderstorm season and possibly because of partial recovery of fire-impacted areas in the
watershed (DOE 2002k).

Floodplainsat L ANL

DOE has delineated all 100-year floodplains within LANL boundaries, which are generaly
associated with canyon drainages. There are a number of structures within the 100-year
floodplain. Most may be characterized as small storage buildings, guard stations, well heads,
water treatment stations, and some light laboratory buildings. There are no waste management
facilities in the 100-year floodplain. Some facilities are characterized as “moderate hazard” due
to the presence of sealed sources or x-ray equipment, but most are designated “low hazard” or
“no hazard.”

The 500-year floodplain has been designated for Los Alamos Canyon. Overall, the majority of
laboratory development is on mesa tops, with only a few facilities located in the canyons (DOE
2002k). Nevertheless, for practical purposes the Cerro Grande Fire has increased the extent of
all delineated floodplains in and below burned watershed areas (i.e., predominantly Los Alamos,
Sandia, Mortandad, Pgjarito, and Water Canyons) due to vegetation loss. This will allow more
stormwater runoff to reach the canyon bottom and could subject LANL facilities located within
or near the pre-fire delineated floodplain areas to increased erosion or sediment and debris
deposition (DOE 2002K).

4242 Groundwater

Groundwater in the Los Alamos area occurs as perched groundwater near the surface in shallow
canyon bottom alluvium and at deeper levels in the main (regional) aguifer (DOE 2002K).
Aquifers are classified by Federal and state authorities according to use and quality. The Federal
classifications include Class I, 11, and |1l groundwater. Class | groundwater is either the sole
source of drinking water or is ecologically vital. Class IIA and IIB are current or potential
sources of drinking water (or other beneficial use), respectively (DOE 1999g). Class Il is not
considered a potential source of drinking water and is of limited beneficial use. Most aquifers

4-20



Chapter 4 — Affected Environment

underlying LANL and the vicinity, except for perched groundwater bodies, are considered Class
Il agquifers. Alluvia groundwater bodies within LANL boundaries have been primarily
characterized by drilling wells on alocalized basis where LANL operations are conducted. Wells
in Mortandad, Los Alamos, Pueblo, and Pgjarito Canyons and in Cafiada del Buey indicate the
presence of alluvial aquifers. Groundwater flow is generally to the east.

Intermediate perched groundwater bodies of limited extent are known to occur within the
conglomerates and basalts beneath the alluvium in portions of Pueblo, Los Alamos, Sandia, and
Mortandad Canyons, in volcanic rocks on the sides of the Jemez Mountains to the west of LANL
(from which it discharges at spring heads), and on the western portion of the Pgjarito Plateau
(DOE 2002k). The location and extent of perched groundwater bodies have not been fully
characterized at LANL, but investigations are continuing, and unidentified perched aquifers may
exist. The depth to perched groundwater from the surface ranges from approximately 27 m
(90 ft) in the middle of Pueblo Canyon to about 137 m (450 ft) in lower Sandia Canyon.

The regional aquifer, below the perched aquifer zone, exists in the sedimentary and volcanic
rocks of the Espafiola Basin, with a lateral extent from the Jemez Mountains in the west to the
Sangre de Cristo Mountains in the east. The hydrostratigraphic (water-bearing) units comprising
the regional aquifer include the interconnected Puye Formation and the Tesuque Formation of
the Santa Fe Group. The regional aquifer is hydraulically separated from the overlying alluvial
and intermediate perched groundwater bodies by unsaturated volcanic tuff and sedimentary
strata, with the regional water table surface lying at a depth below land surface that varies from
approximately 366 m (1,200 ft) along the western boundary of the Pgarito Plateau to
approximately 183 m (600 ft) along its eastern edge. Thus, these hydrogeologic conditions tend
to insulate the regional aquifer from near-surface waste management activities. Water in the
regional aquifer is under artesian conditions under the eastern part of the Pgjarito Plateau near
the Rio Grande.

Recharge of the regional aquifer has not been fully characterized and its sources are uncertain.
Data suggest that the regional aquifer of the Espafiola Basin is not strongly interconnected across
its extent. Recent investigations further suggest that the majority of water pumped to date has
been from storage, with minimal recharge of the regional aquifer (DOE 2002k). While the
regional aquifer is present beneath all watersheds across the LANL region, it is also generally
considered to receive negligible recharge from surface water stream in the watersheds. The
regional aguifer is the only body of groundwater in the region that is sufficiently saturated and
permeable to transmit economic quantities of water to wellsfor public use. All drinking water for
Los Alamos County, LANL, and Bandelier National Monument comes from the regional aquifer.

Springs in the LANL area originate from alluvial and intermediate perched groundwater bodies
and the regional aquifer and occur in the Guaje, Pueblo, Los Alamos, Pgjarito, Frijoles, and
White Rock Canyon watersheds. In particular, 27 springs discharge from the regional aquifer
into White Rock Canyon. A perched aquifer yields a relatively high flow to a former potable
water supply galery in Water Canyon (DOE 2002k).

LANL receives its water from the Los Alamos water supply system, which consists of 12 deep

wells, 246 km (153 mi) of main distribution lines, pump stations, storage tanks, and 9
chlorination stations. DOE transferred operation of the system from LANL to the county under a
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lease agreement in 1998 with a subsequent transfer of ownership in 2001. With the transfer, the
county had full responsibility for operating the water system, including ensuring compliance
with Federal and state drinking water regulations (LANL 2000c). Under the provisions of the
transfer agreement, LANL retained responsibility for operating the distribution system within the
site boundaries (DOE 2002k). As part of the transfer agreement, 70 percent of the total water
right was assigned to the County, with DOE retaining 30 percent. The DOE-retained portion
was then leased to the County. Per the water sales agreement with the County, DOE agrees to
purchase, and the County agrees to provide, all of the water needed by the DOE for LANL
operations, which is approximately 30 percent of the total water rights (equivalent to about 2.05
billion L [542 million gal] annually).

Groundwater Quality

Groundwater monitoring is conducted annually within and near LANL and encompasses the
dluvial zone, intermediate perched groundwater zone, regional aquifer, supply wells, and
springs. The LANL Resource Conservation and Recovery Act (RCRA) permit specifically
requires monitoring of the canyon aluvial groundwater system in Pueblo, Los Alamos, Sandia,
Mortandad, Potrillo, Fence, and Water Canyons. One of the objectives of LANL’S
Environmental Surveillance and Compliance Programs is to provide indications of the potential
for human and environmental exposure from contaminated groundwater resources. Groundwater
may accumulate contaminants from discharges to surface water or from leakage of liquid
effluent storage system.

Sampling for radiological constituents in the regional aquifers in 2001 shows that al of the
results were below DOE DCG standards. There are no Federal or state radiological standards for
the constituents detected (see Table 4.2.4.2-1). DCGs reflect the concentrations of individual
nuclides in water or air that would result in an effective dose equivalent of 100 millirem per year
(mrem/yr) caused by ingestion of water or inhalation of air at average annual intake rates. DCGs
are not exposure limits, but are simply reference values provided to allow for comparisons of
radionuclide concentrations in environmental media. Most of the results were near or below the
detection limits of the analytical method used.

The test wells in the regional agquifer showed levels of several nonradiological constituents that
approach or exceed standards for drinking water distribution systems (test wells are for
monitoring purposes only and are not part of the water supply system). In 2001, iron approached
or exceeded the EPA secondary drinking water standards for four test wells and exceeded the
New Mexico groundwater standard in one test well. Manganese approached or exceeded the
EPA secondary drinking water standard in two test wells. Two test wells had |ead concentrations
above the EPA action level, and one test well had an aluminum concentration above the EPA
secondary drinking water standard.

During 2001, nitrate concentrationsin alluvial groundwater at only one well were above the New
Mexico nitrate groundwater standard of 10 mg/L. Fluoride concentrations at two wells exceeded
NMWQCC groundwater standard of 1.6 mg/L. Perchlorate was detected in groundwater at
every aluvia groundwater well sampled in 2001. Perchlorate concentrations ranged from 53
noy/L to 220 ny/L (there is no drinking water standard for perchlorate). The Cerro Grande Fire
caused high manganese, auminum, and iron concentrations in many alluvial perched
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groundwater samples. One sample had high aluminum and iron values, probably related to a
high TSS of about 25 mg/L. Higher than usual manganese concentrations were found in Pueblo
Canyon and Pgarito Canyon, which were both extensively burned in the Cerro Grande Fire
(LANL 2002b).

Table4.2.4.2-1. L ANL Radiological Constituent Sampling of Groundwater

L ocation and Radioactive Constituent | DCG (pCilL) | Result Ranges (pCi/L)
Regional Aquifer Wells
Tritium 2,000,000 -133-186
Strontium-90 1,000 -0.71-0.0571
Cesium-137 200 -0.232-2.3
Uranium-234 500 0.0352-1.94
Uranium-235 and Uranium-236 600 0.0023-0.0562
Uranium-238 600 0.0222-1.07
L os Alamos Canyons
Tritium 2,000,000 -27.9-455
Strontium-90 1,000 0.0478-52.1
Cesium-137 200 -1.33-0.964
Uranium-234 500 0.0044-0.168
Uranium-235 and Uranium-236 600 -0.00325-0.0245
Uranium-238 600 0.00442-0.0444
Mortandad Canyon
Tritium 2,000,000 4,790-6,690
Strontium-90 1,000 -0.82-38.1
Cesium-137 200 -0.768-3.81
Uranium-234 500 0.887-0.917
Uranium-235 and Uranium-236 600 0.0361-0.0825
Uranium-238 600 0.292-0.333
Pajarito Canyon
Tritium 2,000,000 -85.5-28.6
Strontium-90 1,000 0.107-0.393
Cesium-137 200 -0.079-0.942
Uranium-234 500 0.386-1.08
Uranium-235 and Uranium-236 600 -0.0142-0.0694
Uranium-238 600 -0.014-0.869
Santa Fe Water Supply Wells
Tritium 2,000,000 ND
Strontium-90 1,000 -0.0861-0.146
Cesium-137 200 ND
Uranium-234 500 3.49-92.6
Uranium-235 and Uranium-236 600 0.113-0.692
Uranium-238 600 0.67-6.79

MCL= Maximum Contaminant Level; State Primary Water Regulations.

DCG= DOE Derived Concentration Guides for Water (DOE Order 5400.5). DCG values are based on committed effective dose of
100 millrem per year; however, because drinking water MCL is based on 4 mrem/yr, value listed is 4 percent of DCG.

ND = No Data

Source: LANL 2002b.
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4.2.5 Geology and Soils
4.25.1 Geology

LANL and the communities of Los Alamos and White Rock are located on the Pgjarito Plateau
in the Jemez Mountains of north-central New Mexico (see Figure 4.2.1.1-1). The Pgarito
Plateau is 13-26 km (8-16 mi) wide and 48-64 km (30-40 mi) long, lying between the Jemez
Mountains to the west and the Rio Grande to the east (DOE 1999a). The surface of the Pgjarito
Plateau is divided into numerous narrow, finger-like mesas separated by deep east-to-west
oriented canyons that drain toward the Rio Grande River. The representative site being
evaluated for the MPF is on the top of one of these mesas.

A primary geologic feature in the region is the Rio Grande Rift, which begins in northern
Mexico, trends northward across central New Mexico, and ends in central Colorado. The north-
trending Pgjarito Fault system is part of the Rio Grande Rift and consists of a group of
interconnecting faults that are nearly parallel (see Figure 4.2.5.1-1).

Rocks in the LANL region were predominantly produced by volcanic and sedimentary
processes.

Geologic Conditions

This subsection describes the geologic conditions that could affect the stability of the ground and
infrastructure at LANL and includes potential volcanic activity, seismic activity (earthquakes),
slope stability, surface subsidence, and soil liquefaction.

Volcanism

Volcanism in the Jemez Mountains' volcanic field, west of LANL, has a 13 million-year history.
The Jemez Mountains currently show an unusually low amount of seismic activity, which
suggests that no magma migration is occurring. Seismic signals may be partially absorbed deep
in the subsurface due to elevated temperatures and high heat flow. Such masking of seismic
signals would add difficulty in predicting volcanism in the LANL area. There are plansto install
additional seismograph stations in the vicinity of the Valles Caldera to improve predictive
capabilities (DOE 1999a).

Seismic Activity

A comprehensive seismic hazards study was completed in 1995 at LANL (DOE 1999a). This
study provided estimates of the ground-shaking hazards and the resulting ground motions that
may be caused by these earthquake sources.

The major faults in Los Alamos County are the Pgjarito, Rendija Canyon, and Guaje Mountain

Faults, and their characteristics are summarized in Table 4.2.5.1-1. Fault locations are shown on
Figure 4.2.5.1-1.
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Figure4.25.1-1. Major Surface Faultsin the L os Alamos Region
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Table4.2.5.1-1. Summary of Major Faultsin the LANL Region

. M aximum
Name 'T_%%?ﬁ' r(T;nait)e Type MMo;Emeceﬁr:t Earthquake®
Potential
Approximately
. Normal, down-to-

Pajarito Fault Zone 26 the-east® 45,000 to 55,000 7

years ago
. Normal, down-to- | 8,000 to 9,000 or
Rendija Canyon Fault 6 the-west 23,000 years ago 6.5
Guaje Mountain Fault 8 Normal, down-to- | 4,000 to 6,000 65
the-west years ago

@ Richter magnitude.

P The crustal block on the east side of the Pajarito Fault slips downward toward the east when fault movement occurs. Thisresultsina
fault plane for the Pajarito Fault, for example, that runs under LANL toward the east. A normal west fault involves the crustal block on
the west side of the fault slipping downward toward the west.

Source: DOE 1999a

The seismic hazards results indicate that the Pgarito Fault system represents the greatest
potential seismic risk to facilities a8 LANL, with an estimated maximum earthquake Richter
magnitude of about 7. Although large uncertainties exist, an earthquake with a Richter
magnitude greater than or equal to 6 is estimated to occur once every 4,000 years; an earthquake
with a magnitude greater than or equal to 7 is estimated to occur once every 100,000 years along
the Pgjarito Fault system. Earthquakes of this magnitude have an associated Modified Mercalli
Intensity of 1X and X, causing considerable damage to structures and underground pipes. Table
4.2.5.1-2 defines the Modified Mercalli Scale and approximate correlations to the Richter Scale.

Sope Sability, Subsidence, and Soil Liquefaction

The topography of this areais rugged. The nearly flat, gently sloped mesa tops are cut by deep
canyons. In some cases, the canyon slopes are nearly vertical. Rockfalls and landslides are two
geologic processes related to slope stability in the area. The primary risk factors most likely to
affect dope stability are wall steepness, canyon depth, and stratigraphy. Because of this, land
near a cliff edge or in a canyon bottom is potentially susceptible to slope instability. The largest
slope instability may be triggered by any process that might destabilize supporting rocks. These
processes include, but are not limited to, excessive rainfalls, erosion, and seismic activity.

Subsidence (lowering of the ground surface) and soil liquefaction are two geologic processes that
are less likely to affect LANL than rockfalls or landsiides. The potential for subsidence is
minimal due to the firm rock beneath LANL. Bedrock, soils, and unconsolidated deposits that
are unsaturated, such as those that occur beneath LANL, are unlikely to undergo liquefaction.

4.2.5.2 Soils

Severa distinct soils have developed in Los Alamos County as a result of interactions between
the bedrock, topography, and local climate. Soils that formed on mesa tops of the Pgjarito
Plateau include the Carjo, Frijoles, Hackroy, Nyjack, Pogna, Prieta, Seaby, and Tocal soil series
(DOE 19994). Soils consisting of sediments derived from the mesa tops occur along most
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Table4.2.5.1-2. TheModified Mercalli Intensity Scale of 1931, with Approximate
Correlationsto the Richter Scale and Maximum Ground Acceler ation?

M odified
Mer calli
I ntensity”

Observed Effects of Earthquake

Approximate
Richter
M agnitude®

M aximum
Ground
Acceleration®

Usually not felt.

<2

negligible

Felt by persons at rest, on upper floors or favorably placed.

2-3

<0.003 g

Felt indoors; hanging objects swing; vibration like passing of
light truck occurs; might not be recognized as earthquake.

3

0.003 to
0.007 g

Felt noticeably by personsindoors, especially in upper floors;
vibration occurs like passing of heavy truck; jolting sensation;
standing automobiles rock; windows, dishes, and doors rattle;
wooden walls and frames may creak.

0.007 to
0.015¢

Felt by nearly everyone; sleepers awaken; liquids disturbed
and may spill; some dishes break; small unstable objects are
displaced or upset; doors swing; shutters and pictures move;
pendulum clocks stop or start.

0.015to
0.03g

VI

Felt by all; many are frightened; persons walk unsteadily;
windows and dishes break; objects fall off shelves and
pictures fall off walls; furniture moves or overturns; weak
masonry cracks; small bells ring; trees and bushes shake.

0.03t00.09g

VI

Difficult to stand; noticed by car drivers; furniture breaks;
damage moderate in well-built ordinary structures; poor
quality masonry cracks and breaks; chimneys break at roof
line; loose bricks, stones, and tiles fall; waves appear on
ponds and water is turbid with mud; small earthslides; large
bellsring.

0.07t00.22 g

VI

Automobile steering affected; some walls fall; twisting and
falling of chimneys, stacks, and towers; frame houses shift if
on unsecured foundations; damage slight in specially
designed structures, considerable in ordinary substantial
buildings; changesin flow of wells or springs; cracks appear
in wet ground and steep slopes.

0.15t00.3g

General panic; masonry heavily damaged or destroyed;
foundations damaged; serious damage to frame structures,
dams and reservoirs; underground pipes break; conspicuous
ground cracks.

0.3t00.7g

Most masonry and frame structures destroyed; some well-
built wooden structures and bridges destroyed; serious
damage to dams and dikes; large landslides; rails bent

045t015¢g

X1

Rails bent greatly; underground pipelines completely out of
service.

9

0.5t03g

Xl

Damage nearly total; large rock masses displaced; objects
thrown into air; lines of sight distorted.

9

05to7g

@ Thistable illustrates the approximate correlation between the Modified Mercalli Intensity Scale, the Richter Scale, and maximum ground

acceleration.

® Intensity is a unitless expression of observed effects.
¢ Magnitude is an exponential function of seismic wave amplitude, related to the energy released.
9 Acceleration is expressed in relation to the earth's acceleration due to earth’ s gravity (g).

Source: DOE 2001e.

4-27




Modern Pit Facility Draft Environmental Impact Statement

segments of LANL canyons as narrow bands of canyon-bottom deposits, which can be
transported by surface water during runoff events.

All of the soils in the aforementioned soil series are well-drained and range from very shallow
(0-25 cm [0-10 in]) to moderately deep (51-102 cm [20-40 in]), with the greatest depth to the
underlying Bandelier Tuff being 102 cm (40 in) (DOE 1999a). There are no prime farmlands at
LANL (LANL 1996).

Soil Erosion

Soil erosion can have serious consequences to the maintenance of biological communities and
also can be a mechanism for moving contaminants across LANL and off the site. Soil erosion
rates normally vary considerably on the mesa tops at LANL, with the highest rates occurring in
drainage channels and areas of steep slopes and the lowest rates occurring on gently sloping
portions of the mesa tops away from the channels (DOE 1999a).

Areas where runoff is concentrated by roads and other structures are especially prone to high
erosion rates. The Cerro Grande Fire, which started in May 2000, burned approximately 17,401
ha (43,000 ac) adong the eastern flank of the Pgjarito Plateau destroying much of the forest
canopy and ground cover above these soils. In addition, the fire also altered soil characteristics
that further increased the potential for erosion. As part of the emergency response actions taken
during and immediately after the Cerro Grande Fire, sites were recontoured, reseeded, mulched,
and hydromulched. Silt fences wereinstalled to allow seedlings to take hold. In strategic places,
rock and log check dams were installed. LANL and surrounding communities remain more
vulnerable to the occurrence of flooding, mudflows, and avalanche (DOE 2000f).

Mineral Resour ces

There are no active mines, mills, pits, or quarries in Los Alamos County or on DOE land at
LANL. Sand, gravel, and pumice are mined throughout the surrounding counties.

4.2.6 Biological Resour ces
426.1 Terrestrial Resour ces

LANL lies within the Colorado Plateau Province. Ecosystems within the laboratory site are
quite diverse, due partly to the 1,525-m (5,000-ft) elevation gradient from the Rio Grande River
on the southeastern boundary to the Jemez Mountains, which are 20 km (12.4 mi) to the west,
and to the many canyons with abrupt slope changes that dissect the site. Only a small portion of
the total land area at LANL has been developed (DOE 2002k). In fact, only 5 percent of the site
is estimated to be unavailable to most wildlife (because of security fencing). The remaining land
has been classified into four major vegetation zones, which are defined by the dominant plants
present, and occur within specific elevation zones. These include mixed conifer forest,
ponderosa pine (Pinus ponderosa) forest, pinyon (P. edulis)-juniper (Juniperus spp.) woodland,
and juniper savannah (see Figure 4.2.6.1-1). The vegetative communities on and near LANL are
very diverse, with over 900 species of vascular plantsidentified in the area.
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Figure4.2.6.1-1. LosAlamos National Laboratory Vegetation Zones
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Terrestrial animals associated with vegetation zones in the LANL area include 57 species of
mammals, 200 species of birds, 28 species of reptiles, and 9 species of amphibians. Common
animals found on LANL include the collared lizard (Crotaphytus collaris), eastern fence lizard
(Sceloporus undulatus), black-headed grosbeak (Pheucticus melanocephalus), western bluebird
(Salia mexicana), elk (Cervus elephus), and raccoon (Procyon lotor) (DOE 2002k). The most
important and prevalent big game species at LANL are mule deer (Odocoileus hemionus) and elk
(Cervus elephas).

The native populations of Rocky Mountain elk were eliminated from the entire State of New
Mexico by 1909. In 1948, 28 elk were reintroduced into the Jemez Mountains, and an additional
58 elk were reintroduced into Los Alamos County from 1964-1965. The Jemez Mountain elk
population, since 1997-2002, has fluctuated around 4,400-6,500 animals. Hunting is not
permitted on LANL. Numerous raptors, such as the red-tailed hawk (Buteo jamaicensis) and
great-horned owl (Bubo virginianus), and carnivores, such as the black bear (Ursus americanus)
and bobcat (Lynx rufus), are also found on LANL. A variety of migratory birds have been
recorded at the site.

The Cerro Grande Fire dramatically altered the habitat of many animals when it burned across
3,110 ha (7,684 ac) of forest areawithin LANL. Additionaly, fire suppression activities resulted
in the clearing of an additional 52 ha (130 ac). While initially eliminating or fragmenting the
habitats of many animals (e.g., reptiles, amphibians, small mammals, and birds), with time, the
effects of the fire will also increase and improve the habitat for other species (e.g., large
mammals) by creating more foraging areas. During the fire, individuals of many species died.
Population recovery is expected within the next severa breeding seasons. Elk and mule deer
populations are expected to increase in the next several years in response to the additional
foraging areas resulting from the post-fire vegetation regrowth (DOE 2002K).

Throughout LANL’s history, developments within various TAs have caused significant
aterations 