U.S. DEPARTMENT OF ENERGY
FINDING OF NO SIGNIFICANT IMPACT: INTERiH'STORAGE OF PLUTONIUM
COMPONENTS AT THE PANTEX_PLANT,.AHARILLO, TEXAS
AGENCY: United States Department of Energy

ACTION: Finding of No Significant Impact for the Interim Storage of
Plutonium Components at the Pantex Plant.

SUMMARY: In compliance with the National Environmental Policy Aét, 42 U.S.C.
4321 et seq., the Council on Environmental Quality regulations implementing
the National Environmental Policy Act, 40 C.F.R. 1500 g;_sgg;, and the United
States Department of Energy’s implementing précedure§, 10 C.F.R. 1021, the |
Department of Energy has prepared an Environméntal Assessment (DOE/EA-0812,
January 1994) to evaluate the potential environmental impacts of increased

" interim storage of plutonium components (pits) at the Pantex Plant located in

Carson County about 17 miles northeast of Amarillo, Texas.

The Environmental Assessment analyzed the potential environmenfa1 impacts of
interim storage of up to 20,000 pits at the Pantex Plant until decisions can
be implemented on the long-term storage of plutonium required for national
security purposes and on the disposition of surpTus'plutoniun. In response to
comments received from State and local officials and other.stakeholders, the
Department has decided to store no more than 12,000 pits at Pantex until it
completes a site-wide environmental impact statement covering all current and
proposed facilities and activities at Pantei. A Record of Decision for this
environmental impact statement will be issued by November 15, 1996. The
Department’s interim storage decision will enable approiimately'three_nore
years of nuclear weapons Qismantlemcnt‘activities at Pantex. The Department
now envisions that the Pantex Site-Wide EnvironméntiI Impact Statement ui!]x
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address all storage requirements.‘including alternatiye lotafions, for'afl
plutonium, highly enriched uranium, tritium, and classified weapons components
that result from Pantex dismantlement activities. Scoping meetings for this
Environmental Impact Statement will be held in Amarillo, Texas, and at other
sites that might be affected by the activities at Pantex'by.Jﬁne 30, 1994. 1In
addition, the Reconfiguration Programmatic Environmental Impact.Statement is
schedu]ed to be completed in 1995. It will analyze all reasonable long-term
pit storage alternatives and discuss the disposition options the Department is
considering, and the Record of Decision will include decisions on pit storage
locations. The Pantex Site-Wide Environmental Impact Statement will take into
account any decisions resulting from the Reconfiguration Programmatic

Environmental Impact Statement.

The Department of Energy provided a pre-gpprova] review copy of the
Environmental Assessment to the State of Texas in December 1992.

Subsequently, the State provided the pre-approval Environmental Assessment to
interested and affected members of the puﬁlic. State and public comments were
submitted to the Department for consideration during February and March, 1993.
In response to these comments, the Department reviewed and revised the
Environmental Assessment and added a Comment Response Doédment. This revised
pre-approval Environmental Assessment was issued on November 11, 1993, for

public review and comment.

The Department then held a public meeting on December 6, 1993, in Amari]To,
Texas, to discuss the revised Enviranmental Assessment and'Cohment Response

Document and to respond to comments.from State and local officials and the



| public. Subsequent to the bub]ic meeting, the Department accepted ﬁritten
comments on -the revised pre-apprdval Environmental Assessment until

December 20, 1993. The Environmental Assessment was expanded to include the
Department’s response to the comments received on the revised Environmental

Assessment.

Based upon the analyses in the Environmental Assessment and after careful
consideration of all comments from State and local officials and members of
the public, the Department of Energy has determined that storage 6f nb more
than 12,000 pits at Pantex does not constitute a major Federal action
significantly affecting the quality of the human environment, within the
meaning of the National Environmental Policy Act. Therefore, an environmental
impact statement is not required and the Department issues this Finding of No

éignificant Impact.

ADDRESSES AND FURTHER INFORMATION: Persons requestihg additionaﬁ information
regarding this actibn or desiring a copy of the Environmental Assessment
should contact: .

Mr. Thomas Walton, Public Affairs Officer
Amarillo Area Office

P.0. Box 30030

Amarillo, Texas 79120

(806) 477-3120

Copies of the Environmental Assessment are available for public review at the
following Department of Energy reading rooms:

U.S. Department of Energy

Freedom of Information Reading Room
Forrestal Building, Room 1E-190
1000 Independence Avenue, SW
Washington, DC 20585

(202) 586-6020



U.S. Department of Energy

Reading Room

Amarillo College

Lynn Library/Learning Center

P.0. Box 447

Amarillo, Texas 79178

(806) 371-5400

U.S. Department of Energy

Reading Room

Carson County Library

P.0. Box 339

Panhandle, Texas 79068

(806) 537-3742
For general information regarding the Department of Energy National
Environmental Policy Act process, please contact:

Ms. Carol M. Borgstrom

U.S. Department of Energy

Office of National Environmental Policy Act Oversight

1000 Independence Avenue, SW

Washington, DC 20585

(202) 586-4600 or (800) 472-2756
SUPPLEMENTARY INFORMATION:
The Pantex Plant is located in Carson County, about 17 miles northeast of
Amarillo, Texas, and central to the panhandle of Texas. As a component of the
national nuclear weapons research, development, and_production'comp1ex
administered by the Departmenf of Energy, the primary mission of Pantex is the
assembly, disassembly, and surveillance of nuclear weapons. Within the
disassembly portion of the Department of Energy mission, weapons are retdrned
‘to Pantex from the'Department of Defense, disassembled and the plutonium pits

stored at Pantex.

Two factors combine to create the need for increased interim storage of pits.
First, decisions to reduce the size of the nuclear weapons stockpi1e have

accelerated the accumulation of pits. These ﬁits need to be stored on an

4



interim basis until decisfons can be implemented on the long-term storage of
plutonium required for national security purposes and on the disposition of

surplus plutonium,

Second, pits are no longer being shipped from Pantex to the Rocky Flats Plant,
near Golden, Colorado, to be recycled. This function was temporarily halted
at the Rocky Flats Plant in 1989 to make improVements in the operations and
facilities. In January 1992, pit recycle operations were suspended
indefinitely. Subsequently, the department has decfded to no longer maintain

a nuclear component production capability at the RockyAFlats Plant.

PROPOSED ACTION DESCRIBED IN THE ENVIRONMENTAL ASSESSMENT AND DECISION: The
proposed action as described in the Environmental Assessmgnt-was to provide
additional stdrage beyond the present pit storage capacity (6,800 pits) for up -
‘to 20,000 pits for an interim time period. In response to comments received
from State‘and local officials and other stakeholders, the Department has
decided to increase the interim storage of piis at Pantex under this Finding
of No Significant Impact to no more than 12,000 pits. There would not be a
need to construct or demolish any additional facilities; nor would there be

- any iqcreased generation or man;gement of wastés, uncontained p]ﬁtonium
handling, or plutonium processing as a result of this decision. The
Department will implement this decision in the samé manner as described in the
proposed action for storage of 20,000 pits with one exceptiop, the number of
magazines that will be utilized. Approximately 31 magazines will be used
instead of 49. rThe operations will remain the sam'é. in that inspections and

inventories offpits will be carried out in the same manner, the method of -
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storage will remain as described in the proposed action, and the number of

pits stored in each magazine will remain the same.

Two types of magazines exist at Pantex. There are 18 Modified-Richmond
magazines, and 42 Steel Arch Construction magazines. Currently, Steel Arch
Construction magazines are not utilized for pit storage. Disﬁantlement
activities at Pantex will continue and pit storage will be expanded to include
the Zone 4 Steel Arch Constructioﬁ magazines consistent with the Envirbnmenta]
Assessment and the Final Safety Analysis Report for Zone 4 and all magazines
will use the preferred interim storage configurations in the Environmental
Assessment. The preferred interim storage configurations are either multiple
stacking of containers placed horizontally on pallets or a single layer of
containers p1aced vertica11y on the floor with aisles to facilitate access for
inventory and surveillance activities. Beéause of its overall advantages,
storage eventually will be accomplished using the multiple stacked
configuration. After successful completion of the Department’s Operational
Readiness Review for horizontal stacking, scheduled for mid-February 1994,
storage using this configuration will begin. Until then, storage will be
undertaken using the vertical configuration previously described. The number
of pits that could be held within each of the 18.Modifiéd-Richmond magazines
will increase from 378 pits to a maximum of 440 as accomplished by using a
horizontal palletized multiple stackin§ configuration. In addition, each
Steel Arch Construction magazine will hold up to 384 or 392 pits, in the
vertical single-layer or horizontal palletized mu1t5p1e stacking .

configurations, respectively.



These two configurations represent the limiting cases for the numbers of pits
held in a single Modified-Richmond or Steel Arch Constructio& magazine. In
the vertical configuration, individual pit containers may rest on casters
rather than on the concrete floor of magazines. This will facilitate
inventory operations and worker safety, and accommodate operationaIAheeds. In
addition, some Steel Arch Construction magazines will be reserved for
assembled weapons and component staging activities that have taken place in

the past, and will continue in these facilities.

Each pit is clamped in a holding fixture and inserted in a storage container
comprised of a cgrbon or stainless steel drum lined with a nominal three
inches of insu]ating and cushioning material. The pallets for the horizontal
| multiple stacking configuration are designed to ensure structural integrity
and stability. An electric forklift with shielding for radiation protection
will be used for storage, retrieval, and inventory operations for the
horizontal palletized stacking configuration. The shielded forklift has a
passive guidance system (e.g., rail guides, wire guides, etc.,), which
prevents the forklift from veering from the aisle, and i§ equipbed with a
lateral motion, turret-type fork.assemb]y, which allows palietized pit

containers to be stacked and retrieved.

ALTERNATIVES: The Environmental Assessment considers the alternatives of No
Action, Combination of the Proposed Action Storage‘at Pantex with Storage at
Other Department of Energy Sites (Savannah River Site, Los A1émqs National
Laboratory, and the Hanford Site), Supplement No-Action Alternative Storage
Capacity with Storage at ethef Department of Enefgy,Sites, and Interim Storage
at a Department of Defense Facility. Based on the analysis in the o
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Environmental Assessment, none of the alternatives would provide sufficient
1ncrea§ed interim storage capacity for pits while‘coﬁtinuing disassembly
operations at the anticipated rate, and none would meet other programmatic
objectives, i.e., to provide an approach that is timely and cost effective and
utilizes to the maximum extent practicable -existing facifities and-

infrastructures.

ENVIRONMENTAL IMPACTS: Routine Operating Conditions: Under normal operating
conditions, the storage of up to 12,000 pits would result in only minor
releases of air pollutants associated with equipmént engines and a minor
increase in particulates (dust) associated with forklift operations in moving
security blocks and pit containers to the magazines. There would be no impact
to water resources, flood plains, -wetlands, cultural resources, or other site
featurés. No new facilities are required to increase storage capacity.
Consequently, there would be no environhental impact due to the need for

construction or significant modification of facilities.

The primary impact of routine operations is occupationQI radiation exposure to
workers involved in placement of pits into storage and periodic inspectioné
and inventories of pits stored on an interim basis. Increasing the number of
pits from 6,000 to 12,000 will increase the estiMatgd cumulative personnel
exposure by approximately 14 percent (from 67.8 person-rem per year as
reflected in Appendix F of the Environmental Assessment to approximately 80.4
person-rem per year). For all operations at.the Pantex Plant, worker
radiation doses are maintained beloy the annua]1y~establfshed,Pantéx operating
1imit of i rem per year. This limit is well below the féderally mandated

limit of 5 rem per year. Limiting the number of pits stored at Pantex on an



interim basis to a maximum 6f‘12,000 pits would reduce the cumulative
Personnel Exposure (person-rem/yf) estimated to occur from the proposgd action
in Appendix F of the Environmental Assessment from 92.4 person-rem per year to
80.4 person-rem’ber year. The reduction would result from reducing the total
number of magazines inventoried on an annual basis from 40 magazines per year
to 24 magazines per }ear. The handling procedures and rate of fill of the
magazines described in the Environmental Assessment remain unchanged.
Individual exposures would be maintained well within Federal énd Department
guidelines. Emphasis will be placed on ensuring that doses to workers will be
minimized through implemertation of “As Low As Reasonably Achievable"

practices.

Additionally, the level of penetrating radiation expected to result from
storage of up to 12,000 pits would result in no measurable effect on e#posure
to an jndividua1 occupying a position for an entire year at the nearest Pantex
site boundary. Such a level would be indistinguishable from natural
background radiatioh. No adverse health effects would be expected among the

general public as a result of routine operations from this action,

Abnormal Events/Accidents: The Department of Energy ana1yzed a series of

potential accidents in the Environmental Assessment. By using conservative:
assumptions (i.e., those that tend to overeétimate potential impacts), the
Department of Energy attempted to bound all reasonably foreseeab1é adverse
impacts. The Department of Energy analyzed impacts from abnormal events

having a probability of occurrence of greater than one in a million (1 x 10%).



Potential accident-initiating events considered {n the Safety Analysis Report
of the Zone 4 magazines were reviewed for potential impact. Included were
earthquakes, external explosions, forklift accidents, missiles, tornados, and
aircraft crash. The potential for consequences for an abnormal event/accident
range from negligible to marginal. No conseqiiences to the public or thé |
environment would be anticipated. The workers in the immediate vicinity of
the accident site could receive a marginal radiation dose. An analysis
performed of the likelihood of an aircraft crash into a Modified-Richmond or
Steel Arch Construction magazine in Zone 4 indicated an annual probability of

less than 1 x 107 per year.

Because the Ogallala Aquifer is the primary water source for most of the Texas
Panhandle, and in response to the expres;ed interest of State and local
officials and the public regarding possible contamination of the aquifer, the
Department of Energy performed additional analyses on potential impacts to the
aquifer. The analyses describe the potential for aquifer contamination should
plutonium be released to the environment within an 80-km radius of the Pantex
Plant. No accident or routiqe operating condition with a probability greater
than 1 x 10™ was identified that could result in a p]dtoﬁium release having
an impact on the Ogallala Aquifer. In the uﬁlikely event of an accident that
resulted in a release of plutonium, it is expécted that the majority of the

| radioactivity (90 percent) deposited on the soil surface wou1d~reméin in that
top layer of soil. Because plutonium is relatively immobile in soils -similar
to those found at and near the Pantex site, no effects to the Ogallala Aquifer

would be expected.
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DETERMINATION: Based upon the analysé; in the Environmental Assessment, and
after careful consideration of comments received, the Department of Energy has
determined that the storage of no more than 12,000 pits at Pantex does not
constitute a major Federal action significantly affecting the quality of.the
human environment. Therefore, an Environmental Impact Statement is not

required and the Department issues this Finding of No Significant Impact.

Any new Finding of No Significant Impact, if that should prove necessary, that
relies on the Environmental Assessment for Interim Storage of Plutonium
Components at the Pantex Plant will be issued only aftér consultation with
State and affected stakeholders regarding DOE’s view; of the need for a
revised Finding of No Significant Impact and after A public meeting in -
Amarillo to consider the proposed Finding of No Significaqt Impact. If a new
Finding of No Significant Impact is issued, it will respond to comments

‘received during the consultation and public méeting process.

Issued at Washington, DC, this January /7 , 1994. |
/—ﬁ,/%z
[oe 7
Tara 0’Toole, M.D., M.P.H.

Assistant Secretary
Environment, Safety and Health
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INSTRUCTION SHEET

DEPARTMENT OF ENERGY RESPONSE TO COMMENTS FROM THE STATE OF TEXAS

Use the following three-step process to locate your comments and the Department's response:

Step 1

Step 2

Step 3

To find the document number assigned to the individual letters, use Table ES-1 in the
Executive Summary of the Department of Energy's Response to Comments from the
State of Texas (Volume I).

Example: The letter received from Governor Ann Richards has been assigned
the document number 1001.

The letters are located in Volume |l - Letters Received from the State of Texas. The
dividers correspond to the document number assigned to each letter.

To locate individual comments extracted from the letters, refer to the letters in Volume
II. In the right hand margin of the letters, individual comments were assigned two
numbers. The first number is the document number and the second number is the
comment number for that particular letter.

Example: On the second page of Governor Ann Richards' letter (document
#1001), the first sentence of the second paragraph has the number 1001/1 in
the right hand margin. The number indicates that the first sentence is
comment #1 for this letter.

To find the assigned response to a specific comment, use the index in Appendix K of
the Department of Energy's Response to Comments from the State of Texas (Volume
). The index lists numerically all of the comments extracted from the letters by
document and comment number.

Example: For Governor Ann Richards' letter (document #1001), there are three
comments listed. The following information is provided for comment #1 of
document #1001 (1001/1):

Document #; 1001 Comment #:1 Response #: E.1

To locate the corresponding page for the response, use the Table of Contents for the
Department of Energy's Response to Comments from the State of Texas (Volume ).

Example: in the Table of Contents for Volume I, Response E.1 to
document/comment number 1001/1 is located under Section E, Ogallala
Aquifer. The response starts on page E-1 of the Department of Energy's
Response to Comments from the State of Texas (Volume ).

If you have any difficulty in locating comments or responses, please call 1-800-832-0890. When you
hear the recording, press 0 for the Department of Energy operator and ask to be connected to either
Tracey Leslie at extension 3-5543 or Lisbeth Walker at extension 3-3504. If both are unavailable,

please leave a message with a phone number and someone will return your call as soon as possible.
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EXECUTIVE SUMMARY

The primary mission of the Department of Energy Pantex Plant is the assembly and disassembly
of nuclear weapons. Historically, weapons were returned to the Pantex Plant from the Department
of Defense, disassembled, and the plutonium components (pits) were temporarily held (staged)
at the Pantex Plant until they were recycled to make new weapons. The Department is now
proposing to expand the capability to hold pits at Pantex and to store them there on an interim
basis pending implementation of decisions on long-term storage and disposition.

This Environmental Assessment evaluates the environmentalimpacts of additional interim storage
of pits at the Pantex Plant in Amarillo, Texas. Two factors combine to create the need for
increased interim storage of pits. First, pits are no longer being shipped to the Rocky Flats Plant
from Pantex to be recycled. This function was temporarily halted at the Rocky Flats Plant in 1989
to make improvements in the operations and facilities. In January 1992, pit recycle operations
were suspended indefinitely. Subsequently, the Department has decided to no longer maintain
a nuclear component production capability at Rocky Flats Plant.

Second, decisions to reduce the size of the nuclear weapons stockpile have accelerated the
accumulation of pits. These pits need to be stored on an interim basis until decisions can be
implemented on the long-term storage of plutonium required for national security purposes and
on the disposition of surplus plutonium. Long-term storage is being considered in the Nuclear
Weapons Complex Reconfiguration Programmatic Environmental Impact Statement, currently in
preparation. The Programmatic Environmental Impact Statement will analyze environmental
impacts, costs and technical considerations of the various alternatives. In addition, the
Department will prepare a new site-wide Environmental Impact Statement for the Pantex site to
update the information and analysis contained in the 1983 Pantex Site statement. This
Environmental Impact Statement will examine all aspects of current and foreseeable operations
at the Pantex Plant. This will include all dismantlement and storage-related issues at the Pantex
Plant.

In regard to the disposition of plutonium, on September 27, 1993, President Clinton established
an interagency task force to determine the disposition of plutonium surplus to national defense
requirements. This task force is being led by the National Security Council and the Office of
Science and Technology Policy. The Department is committed to prepare an EIS to underpin its
implementation of actions it proposes to take in conjunction with the task force recommendations
on the disposition of surplus plutonium.

The proposed action analyzed in this Environmental Assessment is to provide additional storage
beyond the present pit storage capacity (6,800 pits) for up to 20,000 pits for an interim time
period. The number of pits that could be held within each of the 18 Modified-Richmond
magazines (western portion of Zone 4) would increase from approximately 370 to a maximum of
440. In addition, each of the existing 42 Steel Arch Construction magazines, also located in the
western portion of Zone 4, could be used to hold up to 392 pits. The increase in storage capacity
for each Modified-Richmond magazine involves utilizing a multiple stacking configuration of the
pits within the magazine. Steel Arch Construction magazines have not been used previously for
holding pits, and the muttiple stacking configuration has not been used previously in Steel Arch
Construction or Modified-Richmond magazines. Eighteen Modified-Richmond and 42 Steel Arch
Construction magazines (in either multiple- or single-layer storage configuration) could be used
for pit storage. However, some of these will continue to be used for assembled weapon and
component staging activities. The practice of segregating weapons from components will
continue. Pits stored on an interim basis will be segregated from other stored weapon
components.
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The proposed action is immediately available, would not require new facility construction or
demolition of existing structures, and would result in negligible additional generation or
management of wastes. Environmental impacts of the proposed action from routine operations
would be limited to radiation exposure of workers which would be controlled, as currently is done,
with procedures and personnel monitoring to ensure that the Department of Energy’s "As Low
As Reasonably Achievable" objectives are achieved and the current worker dose limits maintained.
Therefore, no adverse health effects among workers would be expected. There would be no
measurable increase in direct radiation above natural background radiation at the Pantex Plant
boundary. The potential for plutonium release from various types of accidents and abnormal
events (including aircraft crashes) was examined. The analysis concluded that the initiating
events were so improbable that they are not credible. Additionally, it was determined from the
analysis of potential accidents that no significant plutonium release would occur.

A number of alternatives to increased interim pit storage at the Pantex Plant were considered.
These included interim storage at other Department of Energy facilities (the Los Alamos National
Laboratory, the Savannah River Site, and the Hanford Plant) and Department of Defense sites
as well as a No-Action Alternative. None of the alternatives (alone or in combination) has been
shown to meet the programmatic objective to provide sufficientincreased interim storage capacity
while continuing disassembly operations at the anticipated rate.

The No-Action Alternative does not meet the weapon disassembly goals in support of weapons
reduction initiatives and would negatively affect ongoing efforts by the Department of Defense to
streamline its operations and to meet its commitments to receive and store munitions and
equipment currently outside the continental United States. The benefits of totally dismantling the
weapon, eliminating the potential for accidental or unauthorized detonation and reducing the
number of highly attractive terrorist targets, would also not be realized.

For each of the other alternatives there would be additional costs, transportation requirements,
potential requirements for facility modifications (for pit storage, support structures or security
enhancements), and additional time would be required to establish the infrastructure in order to
implement interim storage at an alternative site. Impacts of the Proposed Action were found to
be limited to worker exposures to radiation. No environmental benefit would be gained in
packaging and shipping some or all of the pits to any other location for interim storage purposes
and there would be increased worker exposure due to the additional handling that would be
required.

The Department of Energy provided a Pre-Approval copy of the Environmental Assessment to the
State of Texas in Texas in December 1992. Subsequently, the State provided the Pre-Approval
Environmental Assessment to interested and affected members of the public. State and public
comments were submitted to the Department for consideration during February and March, 1993.
In response to these comments, the Department reviewed and revised the Environmental
Assessment, adding a Comment Response Document (See Volume |, Section Il, Response to
Comments on the Pre-Approval Environmental Assessment Received From the State of Texas).
The revised Pre-Approval Environmental Assessment was issued on November 11, 1993.

The Department then held a public meeting on December 6, 1993 in Amarillo, Texas to review the
revised Environmental Assessment and Comment Response Document. Following the public
meeting, the Department accepted written comments beginning December 6, 1993 and
concluding December 20, 1993. The Environmental Assessment was expanded to include the
Department's response to the comments received during the two-week period (See Volume |,
Section lll, Response to Comments on the Revised Pre-Approval Environmental Assessment and
Public Meeting).

ES-2
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1.0  INTRODUCTION AND BACKGROUND

In three recent nuclear weapons policy declarations (September 27, 1991, January 28, 1992, and
June 16, 1992), the United States’ initiated efforts to reduce its nuclear weapons arsenal. These
reductions, made possible by the end of the Cold War and the associated changes in United
States national security needs, were defined and directed through joint Department of Energy/
Department of Defense actions. The Nuclear Weapons Stockpile Memoranda and corresponding
Planning and Production Documents direct the retirement of, and establish retirement rates for,
weapons held in the custody of the Department of Defense. The Department of Energy
establishes a schedule for the return and dismantlement of weapons in support of these
retirement rates. The outcome of the three policy declarations is the commitment to reduce the
nuclear weapons stockpile from more than 20,000 warheads to fewer than 10,000 warheads
before the end of the century. To meet this stockpile reduction initiative, the Department of
Energy has established a goal of maintaining a disassembly rate of 2,000 weapons per year for
the near-term. This level of activity at the Pantex Plant for weapons disassembly would be similar
to that experienced in the past for all assembly/disassembly operations.

Historically, the Department of Energy’s national security mission has included the assembly and
disassembly of nuclear weapons. A nuclear weapon is comprised of a physics package,
containing special nuclear material (i.e., plutonium or highly enriched uranium) and other materials
and components. Most nuclear weapon physics packages contain a primary assembly that
consists of a detonator system and a ball-shaped composite of either high explosive or insensitive
high explosive surrounding a component called a pit. The pit is comprised of a hermetically
sealed metallic outer shell and an inner shell of solid plutonium metal.

The primary mission of the Pantex Plant is the assembly and disassembly’ of nuclear weapons.
The Pantex Plant has conducted these activities in a safe and responsible fashion for more than
40 years. Newly assembled weapons are transported and transferred to the Department of
Defense for deployment. Retired weapons are returned to the Pantex Plant for disassembly. The
pits from the disassembled weapons were typically staged? at the Pantex Plant.

Until 1989, Pantex Plant activities were closely coupled to the operations at the Rocky Flats Plant
near Denver, Colorado. Two of the Rocky Flats Plant’s primary missions were: 1) manufacture
of pits which were eventually transported to the Pantex Plant for final assembly into nuclear
weapons, and 2) receipt of pits from the Pantex Plant from disassembled weapons for recovery,
reprocessing, and fabrication of the special nuclear material into new pits.

In December 1989, plutonium processing and pit fabrication operations at the Rocky Flats Plant
were curtailed by the Department of Energy pending resolution of safety and environmental
issues. The Pantex Plant continued to disassemble weapons, but shipments of pits from
dismantled weapons between the Pantex Plant and Rocky Flats Plant were suspended. The pits
from those weapons were staged in Zone 4 for later shipment to the Rocky Flats Plant. The
Department of Energy had anticipated that shipments of pits to the Rocky Flats Plant would be

' Over 50,000 nuclear weapons have been dismantled within the nuclear weapons compiex in the last 40 years, and over
30,000 of those at the Pantex Plant.

2 Staging is the temporary holding of materials (weapons or components) as they await a next step (i.e., disassembly
or transport off-site). There has been no set time limit historically for staging since movement of materials, for transport
or disassembly, has been dependent on scheduling, conditions of the potential receiving facilities and resource
availability.




reinitiated when processing activities in support of new weapons programs were resumed. Efforts
to restart plutonium processing operations continued until January 1992 when they were
terminated by the Department of Energy because of reduced requirements for nuclear weapons
production in support of the national defense. Consequently, pits from weapons disassembled
at the Pantex Plant have been placed in interim storage in Zone 4.

The activities necessary to carry out the Pantex assembly and disassembly mission (including
staging of pits) were analyzed in the Final Environmental Impact Statement, Pantex Plant Site
(DOE/EIS-0098, October 1983). The Department of Energy has prepared this Environmental
Assessment to focus on the proposed activities necessary to accommodate the interim storage
of the pits from the weapons disassembled as a result of the arms reduction commitments
discussed above. The Department also will prepare a new site-wide environmental impact
statement to update the 1983 document.
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20 PURPOSE AND NEED FOR THE PROPOSED ACTION

The proposed action is to provide interim storage of pits removed from nuclear weapons in
response to recent nuclear weapons reduction initiatives®. The proposed action is required to
enable these reductions, and it also maintains the benefits that accrue from dismantling weapons,
which is to eliminate the potential for accidental or unauthorized detonation. Further, it reduces
the number of highly attractive terrorist targets, and it permits more cost-effective operations for
the Department of Defense.

The proposed action analyzed in this document has evolved as a result of recent developments
in the areas of national security and foreign policy. As originally envisioned, the proposed action
was to provide additional storage for up to 20,000 pits at Pantex for a period of approximately six
to ten years. The anticipated duration of the interim storage was based on the December 1994
expected completion of the Department’s Reconfiguration Programmatic EIS, allowing sufficient
time to implement the decision regarding the future nuclear weapons complex that would be
made on the basis of that Programmatic Environmental Impact Statement. it was expected that
one of the elements of the future weapons complex would be a new long-term storage facility,
to be constructed within the six to ten year time frame.

President Clinton, on September 27, 1993 established an interagency task force to determine the
disposition of plutonium surplus to national defense requirements. This task force is being led
by the National Security Council and the Office of Science and Technology Policy with the
participation of the Arms Control and Disarmament Agency, the Central Intelligence Agency, the
Office of Management and Budget, and the Departments of State, Defense and Energy. The
public and certain foreign nations will also be invited to participate in the task force. The results
and implementation of its recommendations are likely to have significant impact on both the
number of pits requiring long-term storage, and the duration of any storage period. Itis likely that
a substantial majority of the pits proposed to be stored at Pantex, which are surplus to the
nation’s defense needs, will be affected by decisions resulting from the work of the task force.
Because the task force was so recently chartered, however, it is impossible to now predict the
timing of its recommendations or their implementation.

In addition to its participation in this task force, the Department is conducting or will shortly
commence the following National Environmental Policy Act reviews which also will address the
storage of plutonium:

First, as noted above, the Reconfiguration Programmatic Environmental Impact Statement is
examining the alternatives for the long-term storage of all Department of Energy owned plutonium.
The alternatives being considered for long-term storage include "no-action," which, if selected in
the Record of Decision on that Environmental Impact Statement, would continue the storage of
the pits at Pantex in the existing facilities. Another alternative being considered is to upgrade the
existing facilities. If this alternative is selected in the Record of Decision, upgrades to the existing
storage facilities, including Pantex, would occur following a likely additional project specific review
under the National Environmental Policy Act. The final alternative under consideration is the siting

8 President Bush's remarks to the Nation from the Oval Office on September 27, 1991: *| am therefore directing that the
United States eliminate its entire worldwide inventory of ground-launched short-range, that is, theater nuclear weapons.
We will bring home and destroy all of our nuclear artillery shells and short-range ballistic missile warheads."

*Many of these land and sea-based warheads will be dismantled and destroyed. Those remaining will be secured in
central areas where they would be available if necessary in a future crisis.”
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and construction of a new consolidated long-term storage facility which, if selected in the Record
of Decision, would result in the pits stored at Pantex being moved to that facility, at 1 of 5
candidate sites. The Record of Decision is expected to be issued in 1995. It should be noted
that the Pantex site is among five sites under consideration for the location of a new long-term
storage facility.

Second, the Department is commencing the preparation of a new site-wide Environmental Impact
Statement for the Pantex site. This Environmental Impact Statement will examine all aspects of
current and foreseeable activities and operations of the Pantex Plant, including all dismantiement
and storage-related issues. This Environmental Impact Statement will include analysis of
measures to further mitigate the impacts of Pantex operations. While the scope of the
Environmental Impact Statement cannot be defined precisely until the public scoping process has
been completed, the Department of Energy expects that alternatives to the continued storage of
pits at Pantex will be considered. This review will take 2-3 years to complete. The public will be
invited to help both scope the appropriate review and provide comments on the draft
Environmental impact Statement when completed.

Third, the Department is committed to include in an Environmental Impact Statement appropriate
major federal actions it proposes to take in conjunction with the task force on the disposition of
surplus plutonium. This will help ensure meaningful public involvement in the examination of
alternative means of disposition.

The resolution of all these uncertainties and the preparation of these documents will require time,
making it less likely to site and construct a new long-term storage facility on the schedule
previously indicated and which would have led to storage relief at Pantex in six to ten years.
Because of the national security and foreign policy considerations previously described, which
highlights the importance of the continued disassembly of nuclear weapons and the consequent
interim storage of the fissile material they contain, the Department cannot wait for these longer-
term programmatic decisions. |f the proposed action is not adopted, shipment of nuclear
weapons to Pantex for dismantlement will likely cease in the first quarter of 1994 and actual
dismantlement will cease shortly thereafter, given the current disassembly rate.

Accordingly, the Department is proposing to provide storage for up to 20,000 pits in the Pantex
facility on an interim basis until the longer-term decisions on storage/disposition are made and
implemented. The Department is now contemplating that the new site-wide Environmental Impact
Statement for the Pantex site will consider the environmental impacts for a period of 5-10 years
associated with continued operation of the Pantex Facility, including storage. The long-term
decisions regarding the storage/disposition of plutonium will be made following the completion
of the Reconfiguration Programmatic Environmental Impact Statement now scheduled for late
1994, and the work of the task force on plutonium disposition. These decisions will be made on
the basis of the various activities and analyses described above.

The proposed action is consistent with storage activities currently conducted at the Pantex Plant
site, but will result in:

1. An increase in pit storage capacity, from 6,800* to a maximum of 20,000;

4 The 6,800 value is based on the maximum packing configuration in Modified-Richmond magazines. This configuration
is not currently the operationally preferred configuration, but serves to provide the most conservative bounding
parameters for the safety and environmental analyses.
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2. A reallocation of the number and type of magazines to be employed for interim
storage; and

- 3. A change in the historical staging/storage configuration to allow increased
operational flexibility and efficiency (multiple stacking);

Unless interim storage capacity is increased in the near-term, the Department of Energy will likely
be forced to cease disassembly activities in the first quarter of 1994, given the current
dissassembly rate. (Figure 2.1).
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3.0 PROPOSED ACTION

The proposed action is to provide interim storage for up to 20,000 pits in the Pantex facility until
decisions can be implemented on the long-term storage of plutonium required for national
security purposes and on the disposition of surplus plutonium. These decisions will be made on
the basis of the various activities and analyses described in Section 2.0.

Implementation of the proposed action requires an increase in the interim storage capacity of the
Pantex Plant. This increase in capacity would involve an increase in both the number of storage
magazines allocated for storing pits and the number of pits stored within each magazine.
Currently, up to 6,800 pits could be held in 18 Modified-Richmond magazines located in the
western portion of Zone 4 (Figures 3.1 and 3.5). However, to facilitate measures to reduce worker
exposures to radiation during safeguards and security activities, an alternative storage
configuration (Figure 3.2) is being employed. This storage configuration permits storage of a
nominal 6,000 pits.

Under the proposed action, the number of pits held within each of the 18 Modified-Richmond
magazines would increase from 378 pits to a maximum of 440. This is accomplished by using
a horizontal palletized muttiple stacking configuration. In addition, each of the existing 42 Steel
Arch Construction magazines also located in the western portion of Zone 4 could be used to hold
up to 384° or 392 pits, using the single-layer vertical or horizontal palletized multiple stacking
configurations respectively. Steel Arch Construction magazines have not been used previously
for holding pits, and the horizontal palletized multiple stacking configuration has not been utilized
previously in either Modified-Richmond or Steel Arch Construction magazines. (See Table 3-1.)
Although designation of 18 Modified-Richmond and 42 Steel Arch Construction magazines for
storage (in either multiple or single-layer storage configuration) would provide for more than
20,000 storage spaces, this designation allows for operational flexibility and facilitates security and
safeguards by not specifying specific magazines. Furthermore, some Steel Arch Construction
magazines would be reserved for assembled weapon and component staging activities that have
historically taken place, and will continue to take place, in these facilities. The practice of
segregating weapons from components would continue, and interim stored pits would be
segregated from other staged weapon components. - -

The Department of Energy Orders and procedures for ensuring safe and secure storage of the
pits would continue to be followed rigorously. The majority of the pits in Zone 4 will continue to
be packaged in AL-R8 containers (RFE-8801, 1988), but other approved containers such as Type
B containers may be used. Type B containers are certified for off-site transportation of pits under
the Department of Energy performance criteria adopted from Title 10 Code of Federal Regulations
Part 71 whereas the AL-R8 container is not. While both container types adequately meet the
design safety requirements necessary for interim storage of plutonium components, pits
packaged in the AL-R8 container would have to be repackaged into a certified shipping container
for shipment off-site. The AL-R8 container utilizes the pit structure for containment whereas a
Type B certified shipping container has two independent seals for containment. The AL-R8
container is constructed of 18-gauge carbon steel, and the container is internally lined with
Celotex® fiberboard to provide impact and thermal protection wherein the pit is suspended within
the fiberboard using a steel clamping device. The outer containment of a Type B shipping
container is 16-gauge stainless steel and the inner containment drum (within which the pit is

®  The Steel Arch Construction magazine operational limit for pits stored in the vertical single-layer configuration. Actual
maximum packed capacity of 406 pits/Steel Arch Construction magazine will not be considered for use.
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located) is constructed of 12-gauge stainless steel. Celotex® packaging materialis used between
the inner and outer containment drums and also around the pit inside the inner containment ——_~,
drum. e

Table 3-1 - Pit Storage Capacity

No-Action Atternative Proposed Action*
(vertical single-layer configuration) (vertical single-layer configuration) (horizontal palletized
i muttiple stackin
Magazine Type Operationally "bounding" Operationally *bounding" con‘:‘lguration)g

preferred configuration preferred configuration
Modifled- 336 378 336 378 440
Richmond (Figure 3-2) (Figure 3-5) (Figure 3-2) (Figure 3-5) (Figure 3-3)
Steel Arch Not in use for pit staging or storage 384 406 (Figure 3-6) 392

Construction (not shown) (will not be considered (Figure 3-4)
for use)

* No-Action storage configurations may also be used during interim storage activity (either during transition to horizontal palletized multiple
stacking configuration or as necessary) since the No-Action configurations are bounded within the current Safety Analysis Report analyses.

In either type of magazine, the pit, in its approved container, would be stored in one of two
configurations: multiple stacking of containers placed horizontally on pallets (Figures 3.3 and 3.4),
and/or a single layer of containers placed vertically on the floor (Figures 3.5 and 3.6). The pallets
for the multiple stacking configuration have been designed to ensure structural integrity and
stability. Final Safety Analysis Report, Pantex Plant Zone 4 Magazines (Ilssue D, April 1993)
concluded that the multiple stacking configuration would be stable in a maximum credible
earthquake scenario. These two configurations represent the bounding cases for the numbers
of pits that would be held in a single Modified-Richmond or Steel Arch Construction magazine.
Variations and/or a combination of these arrangements may be used. Individual pit containers
could rest on casters rather than on the concrete floor of magazines, and aisles may also be
used. This would facilitate inventory operations, ensure worker safety, and accommodate
operational needs.

O

An electric forklift with shielding for radiation protection would be used for storage, retrieval, and
inventory operations for palletized stacking-configurations-er-individual-container handling. The
shielded forklift will have a passive guidance system (e.g., rail guides, wire guides, etc.) for the
palletized stacking configuration that will prevent the forklift from veering from the aisle. The
forklift will be equipped with a lateral motion, turret-type fork assembly that allows palletized pit
containers to be stacked and retrieved without having the forklift itself turn. The shielded forklift
system is an example of the emphasis at the Pantex Plant to reduce and then maintain worker
radiation exposure. Efforts are currently under way to develop Automated Guided Vehicles that
could be used both to place pits in magazines and to assist in taking inventories using barcode
readers. The use of Automated Guided Vehicles could further reduce worker exposure to external
radiation associated with pit interim storage and inventory activities. Only the shielded forklift
operator will be inside the magazine during the operations. Shielding on the forklift should
provide a dose reduction factor of at least 20 over current inventory methods.

Implementation of the proposed action would not involve new facility construction, demolition,
additional generation or management of wastes, uncontained plutonium handling or processing,
long-term or permanent storage, or disposal of plutonium components at the Pantex Plant.
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40  ALTERNATIVES TO THE PROPOSED ACTION

Alternatives to the Proposed Action are described in the following subsections. None of the
alternatives have been shown to meet the programmatic goal of providing sufficient increased
interim storage capacity for pits while continuing disassembly operations at the anticipated rate.
Also none would meet the other programmatic objective; namely, an approach that is timely, cost-
effective, and utilizes to the maximum extent practicable existing facilities and infrastructure taking
into account protection of the environment along with worker and public’s health and safety.
These alternatives include consideration of Department of Defense installations and assessing
availability of storage facilities at Department of Energy facilities such as the Los Alamos National
Laboratory, the Savannah River Site, and the Hanford Plant. The No-Action Alternative does not
meet the weapons disassembly goals in support of weapons reduction initiatives. For the other
alternatives, in each case there were additional costs, transportation requirements, and facility
modifications or infrastructure requirements that precluded the alternatives availability to meet the
programmatic goal. The only potential environmental impacts associated with implementation of
the proposed action are worker exposures. There is no environmental benefit while radiation
exposures could increase as a result of packaging and shipping some or all of the pits to any
other location for interim storage purposes. Table 4-1 compares the proposed action to the
alternatives described below.

4.1 No-Action

The No-Action Alternative would preserve the present practice of receiving and disassembling
weapons and the interim storage of plutonium components in the 18 Modified-Richmond
magazines located in Zone 4. Only configurations involving a single layer of vertical containers
would be utilized. These configurations are bounded by the maximum packing arrangement
discussed in Section 3 and illustrated in Figure 3.5. The capacity of this alternative would provide
interim storage for 6,800° pits. Actual best management practice to facilitate required safeguards
and security activities and reduce worker exposure to radiation could dictate use of other storage
configurations that would provide less pit storage capacity. One such configuration is shown in
Figure 3.2 and allows for interim storage of a nominal 6,000 pits. Once capacity is reached,
dismantiement activities at Pantex would cease.. dn order for weapon dismantlement to resume,
additional pit storage facilities would have to be identified, approved, and made operational. In
addition, the weapons already in Department of Energy custody at the Pantex Plant would remain
staged in Zone 4, and weapons in Department of Defense custody would remain at Department
of Defense facilities. This particular result, deferring dismantlement and holding weapons in
Department of Defense facilities, is not as sound as continued dismantlement, principally, because
it maintains the potential for accidental or unauthorized detonations; and it does not reduce the
number of highly attractive terrorist targets. Additionally, deferring dismantlement and holding
weapons in Department of Defense facilities forecloses opportunities for streamlining Department
of Defense operations. The Army and the Navy would be forced to maintain nuclear weapons
storage capacity currently planned for alternative uses or scheduled to be closed. In the case
of the Army, nuclear weapons storage capacity slated to be used for the storage of conventional
munitions and equipment returning from Europe and the Persian Gulf would be required to be
maintained for nuclear weapons storage. This change in plans would cost the Army
approximately $28 million.per year beginning in July 1995, the date beyond which Army nuclear

 The 6,800 value is based on the maximum packing configuration. This configuration is not currently the operationally
preferred configuration, but serves to provide the most conservative bounding parameters for the safety and
environmental analyses.




depot operations was not planned. For the Navy, holding weapons in lieu of dismantlement will
mean postponement of the closure of a weapons storage facility currently slated for September,
1994 at a cost of $21 million per year. Also deferring dismantlement and holding weapons in
Department of Defense facilities will affect current planning regarding actions to be taken to meet
START | and START |l objectives. Specifically, Air Force Material Command would have to
exercise an existing Memorandum of Agreement with Air Combat Command to convert an existing
weapons storage area into a weapons storage depot. This conversion can be done at small cost.
The only significant cost to the Air Force, which cannot be quantified at this time, would be the
cost of relocating the munitions currently stored in this facility.

The START accords, while not yet ratified, represent the direction the past and present United
States leadership wishes to take with regards to arms control. This intent has been further
codified with the January 19, 1993 issuance of a Nuclear Weapons Stockpile Plan. In this Plan,
only those stockpile levels which support the intent of the START accords were approved. A new
stockpile plan is currently in the final stages of development. This Plan is slated for submission
for the President’s approval late 1993. This Plan also complies with the stockpile levels specified
by the START accords.

4.2 Combination of Proposed Action Storage at Pantex with Storage at Other Department of
Energy Sites

Potential pit storage capability has been identified at three Department of Energy sites: the
Savannah River Site, the Los Alamos National Laboratory, and the Hanford Plant. The Rocky
Flats Plant was not considered because there is no additional storage space for pits. Because
sufficient pit storage capacity at these three sites would not provide the needed capacity in a
timely manner, this afternative would require utilizing the proposed storage configuration and
facilities for near-term needs at the Pantex Plant. The Department of Energy would need to
further evaluate use of existing or potential pit storage capacity at these other Department of
Energy sites. If such evaluation demonstrated that decentralized interim pit storage would provide
additional environmental and programmatic benefit, actions to provide funding, modify facilities
(if required), conduct safety evaluations, etc., would have to be completed before shipment of pits
to the other Department of Energy site(s). -

The following is a brief description of relevant features of the Savannah River Site, the Los Alamos
National Laboratory, and the Hanford Plant:

The Savannah River Site, located near Aiken, South Carolina, has five vaults that have the
capacity to store plutonium. The 235-F and 247-F vaults and the Plutonium Storage
Facility are able to store pits in AL-R8 storage containers. They could accommodate
about 1,100 AL-R8 pit storage containers. The 247-F vault is expected to become
available later in Fiscal Year 1993 or early Fiscal Year 1994. The Plutonium Storage
Facility is expected to become operational in Fiscal Year 1995. Currently, two vaults (309
and 410) are used to store in-process plutonium in cans and five-gallon canisters. The
309 and 410 vaults do not have the drum storage capability to store pits. While some of
these facilities may be suitable for pit storage, the Savannah River Site has various
quantities of plutonium compounds within its own processing facilities that will be stored
in the aforementioned vaults.

The Los Alamos National Laboratory is located in Los Alamos, New Mexico. Pits have
been stored at TA-41 and TA-55. TA-55 is at approximately 90 percent capacity and over
committed for Los Alamos National Laboratory’s stated pit storage needs. The total
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storage capacity can accommodate approximately 60 pits. The facility at TA-41 is inactive
because it does not meet current Department of Energy requirements for environment,
safety and health, security, and conduct of operations. Furthermore, Los Alamos National
Laboratory’s programmatic requirements did not justify the costs required to make needed
changes to maintain TA-41. A third facility, the Nuclear Materials Storage Facility which
is under construction, is not operational. If funding is provided by the Department of
Energy, this facility could be operational in 1997 and with current planned design
modifications could provide storage for up to 200 pits.

The Hanford Plant is located in south-central Washington State, near the city of Richland.
The primary mission at the Hanford Plant is environmental restoration. Several studies
have considered pit storage capabilities for the Hanford Plant. Special Nuclear Material
is stored in vaults and vault-type rooms located within the Plutonium Finishing Plant. Many
of the storage positions located in these areas are not suitable for pit storage because
they are configured to accept smaller storage containers. Facility enhancements to
maximize pit storage within the Plutonium Finishing Plant were estimated to cost
approximately $7 milion. These modifications would allow suitable storage of
approximately 3,000 pits, some in their shipping containers and others in storage
containers. Additional storage space is available within the Fuel and Materials Examination
Facility. Construction of this facility was completed in 1984 and was intended to support
the Liquid Metal Fast Breeder Reactor Program. However, it has not yet been involved
in any hot-cell operations or any plutonium processing operations. The Fuel and Materials
Examination Facility consists of six levels, comprised of process cells, rooms, and one
Special Nuclear Material vault. The vault, one process cell, and four other rooms have
been evaluated for pit storage. It is estimated that more than 7,000 pits could be stored
if appropriate modifications were made to these areas. Facility modifications include
plugging cell penetrations, moving doors, installing vault doors, and electronic equipment.
These modifications were estimated in 1989 to cost approximately $20 milion. The
nuclear weapons complex mission at the Hanford Plant was terminated by the Department
of Energy in 1989. The site was transitioned to the Office of Environmental Restoration
and Waste Management and dedicated to environmental restoration activities. Given the
termination of the defense mission and the commitment of Department of Energy to clean
up of the site, the reintroduction of a Defense Programs mission would not be reasonable
or appropriate. ’

The Rocky Flats Plant is not included in this alternative because there is no additional
storage capacity for pits received from other sites. The Rocky Flats Plant currently stores
pits that were awaiting reprocessing when operations were curtailed. The Rocky Flats
Plant is consolidating all pits and other Special Nuclear Material from Buildings 991 and
996 tunnel (Corridor C) and other plant locations to vault-type storage in Building 371.
This action is necessary due to facility aging, the structural uncertainties of Buildings 991
and 996, and a desire to reduce the safeguards and security requirements for other
portions of the plant where Special Nuclear Material is currently stored. Special Nuclear
Material would be consolidated for interim storage pending the implementation of the
Record of Decision of the Nuclear Weapons Complex Reconfiguration Programmatic
Environmental Impact Statement. Capacity limits in Building 371 would be reached when
all Special Nuclear Material at the Rocky Flats Plant has been consolidated.

In summary, this alternative to the proposed action considers the possibility of combining the
storage capacity at Pantex with storage capacity at other Department of Energy sites in the near-
term. Additional requirements for environmental, safety, and pre-operational documentation,
staffing, and training would delay making these facilities available in the near-term.
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In addition, the following would have to be considered:

a)

b)

The nuclear weapons complex is undergoing numerous changes to include
environmental restoration and consolidation of its nuclear material to facilitate
restoration and to enhance safeguards and security. The complex has limited
storage capacity, and each site’s capability to store material (pits and Special
Nuclear Material in various other forms) must be maximized. There are many
ongoing programs under which the storage capability at the above sites is
currently being assessed. Consolidation of material and subsequent inventory
reduction at the Rocky Flats Plant, reduction of the inventory at Lawrence
Livermore National Laboratory, and clean out of processing canyons at the
Savannah River Site are a few that vie for the existing or potential storage capacity
at the Savannah River Site, the Los Alamos National Laboratory, and the Hanford
Plant. Cleanup of most sites will increase the amount of material to be stored.
Efficient use of resources would require evaluation of competing storage
requirements for other plutonium material at the candidate site as well as from
other sites before a decision can be made to ship pits for interim storage. For
example, uniqueness of facilities makes it inappropriate to send other Special
Nuclear Material forms (e.g., plutonium oxide) to Pantex for storage where
currently only pits can be stored safely. Likewise, storing pits at a facility designed
to accommodate other Special Nuclear Material forms would be prudent only if the
benefits derived justify such use.

Interim storage of pits would be subject to subsequent Department of Energy
complex-wide evaluations regarding long-term storage or disposition of plutonium
surplus to national security needs. These evaluations are being pursued in the
ongoing Nuclear Weapons Complex Reconfiguration Programmatic Environmental
Impact Statement activities, implementation actions derived from the task force on
the disposition of surplus plutonium, and the new site-wide Environmental Impact
Statement for the Pantex site.

On the basis of the analyses presented .in this -Environmental Assessment, the
environmental impacts of the proposed action were determined to be limited
principally to radiation exposure of workers. This suggests that no environmental
benefit would be derived by storing pits at up to four separate facilities (the Pantex
Plant, the Savannah River Site, the Los Alamos National Laboratory, and the
Hanford Plant). Decentralization of storage could effect a net increase in the
expected radiological worker exposure over the proposed action by reducing the
efficiency afforded in a large scale interim storage operation versus several smaller
scale storage operations. Additional personnel exposure would be expected if the
pits were packaged in containers (Type B) certified” for shipment and then
repackaged for storage in the more readily available and more inexpensive AL-R8
containers, which are suitable for storage but not certified for shipping. The
exposure from the repackaging operation is estimated to range from 0.014 to

7 The Type B container is certified for off-site transportation of pits under the Department of Energy performance criteria
adopted from Nuclear Regulatory Commission criteria found in Title 10 Code of Federal Regulations Part 71 whereas
the AL-R8 containers is not so certified.
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0.051 person-rem per container for robotic and manual repackaging® respectively.
Therefore, total dose to repackage 2,000 pit containers, a year's work of
dismantlement, would range from 28 to 102 person-rem total cumulative dose.
This additional dose could be avoided if pits were stored in the Type B shipping
container. A sufficient inventory of Type B containers should be able to be
procured/purchased and available for use as storage containers in 1995.

43  Supplement No-Action Alternative Storage Capacity with Storage at Other Department of
Energy Sites

This alternative is to supplement the No-Action Alternative at Pantex with storage at the Savannah
River Site, the Los Alamos National Laboratory, and the Hanford Plant. The existing capacity at
the Pantex Plant would be reached between during the first quarter 1994. Assuming that a total
of approximately 1,100 pits could be stored at the Savannah River Site in the near-term, capacity
at the Pantex Plant and the Savannah River Site would be approximately 7,100 to 7,900. This
would result in a storage deficit of approximately one year, assuming disassembly rates that met
stockpile reduction initiatives (see Figure 4.1). Disassembly would have to cease until other
interim or a permanent storage facility could be made available. Because of the reasons stated
in Section 4.2 above, and because these facilities must be available even earlier for this
alternative, it cannot be assured that this alternative could meet the need for near-term interim
storage.

4.4 Interim Storage at a Department of Defense Facility

As an alternative to the Proposed Action, interim storage of pits at a Department of Defense
facility was assessed. Candidate sites were identified and then the analysis focused on potential
impacts, timing, and resource requirements. Department of Energy staff has been working with
the staff of the Department of Defense/Department of Energy Nuclear Weapons Council to
consider the feasibility and practicality of interim storage at a Department of Defense facility. The
potential for retention of weapons by Department of Defense, instead of dismantlement and the
required storage of pits, is discussed as part of the No Action Alternative.

Background

The Department of Defense is in the process of restructuring its forces to reflect troop reductions
and base closures. Some Department of Defense bases are being configured to accommodate
only conventional forces and their weapons, which are being moved from overseas bases and
United States facilities designated for closure. The requirement for additional continental United
States storage capacity at Department of Defense sites is further complicated by consolidation
of active nuclear weapon storage and the backlog of retired weapons. Several factors were
considered for identifying potential candidate interim storage sites at Department of Defense
facilities. To be considered as a candidate for an alternative interim storage site for pits, a
Department of Defense site must:

8 Repackaging dose rate based on a higher dose rate pit and lead apron shieiding.
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1) have existing storage facilities that meet all Department of Energy Special Nuclear
Material storage requirements with minimal modification®; and

2) offer potential for transfer to or sharing of the site with Department of Energy. (If
the site is to be shared, the Department of Defense mission should be compatible
with the Department of Energy’s mission for interim storage of pits.)

A preliminary candidate list of potentially available Department of Defense storage facilities was
prepared by the Department of Defense. As a matter of Department of Defense policy, the
presence of nuclear weapons at specific sites cannot be confirmed or denied for security reasons.
Therefore, a discussion of specific Department of Defense sites is not presented in this document.
The facilities fall into the following categories:

. active Department of Defense nuclear weapons storage facilities';

. inactive (currently or in the near future) Department of Defense nuclear weapons
storage facilities; and

. inactive (currently or in the near future) conventional weapon storage facilities™'.
The following information provides an overview of potential environmental and operational
impacts, the time required for implementation, and resource and cost requirements for interim
storage of pits at a Department of Defense facility. These requirements would be dependent on

the facility category.

Environmental and Operational impacts

Environmental impacts from use of any Department of Defense facility for interim storage are
similar to those identified for the Proposed Action. However, additional personnel radiation
exposure would be expected if the pits - were packaged -n -containers certified® (Type B) for
shipment and then repackaged for storage in the more readily available and more inexpensive
AL-R8 containers, which are suitable for storage but not certified for shipping. The exposure from
the repackaging operation is estimated to range from 0.014 to 0.051 person-rem per container
for robotic and manual repackaging'® respectively. Therefore, total dose to repackage 2,000 pit
containers, a year's worth of dismantlement, would range from 28 to 102 person-rem total
cumulative dose. This additional dose could be avoided if pits were stored in the Type B
shipping container. A sufficient inventory of Type B containers shouid be abie to be
procured/purchased and available for use as storage containers in 1995.

® Itis not practical to consider Department of Defense sites that do not have existing munitions storage facilities capable

of being modified and upgraded to meet Department of Energy storage requirements for Special Nuclear Materials,
because of the time needed to construct those facilities, the additional environmental impacts, and the extra cost
compared to that needed to modify existing facilities.

® Only one facility has been identified in the Department of Defense draft candidate list.

" Active conventional weapons storage facilities are not reasonable, because the Department of Defense mission would
not be compatible with Department of Energy’s mission.
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There is potential for some added environmental impacts at the candidate Department of Defense
sites for construction or facility modification that could be required to support safety, security and
operational requirements. The magnitude of these impacts would depend on the extent of the
modification or construction required. For example, impacts from the construction of high security
fencing, guard towers, and barriers would be expected if an inactive conventional weapons
storage facilities were to be selected. Alternatively, minimal impacts would be expected from the
utilization of the existing facilities at an active nuclear weapons storage facility.

Transportation of the pits to a Department of Defense facility would result in minor added energy
costs and some added, although minimal, risk inherent in the transportation of Special Nuclear
Material. Pit containers must be transported by Safe-Secure Trailer. Using an authorized convoy
configuration, 45 trips would be required per year to transport 2,000 pits annually from Pantex to
an alternative interim storage site.

Timin

Any proposal to use a portion of a site’s capacity for interim storage of pits would require
negotiation of site-sharing or transfer agreements for space and support accommodations
consistent with the Department of Defense mission and requirements for the facility. Since
restructuring of Department of Defense forces and base closures could take several years, not
all the candidate sites would be immediately available. In addition, planning (including National
Environmental Policy Act requirements) and identification of necessary modifications and
acquisition of appropriate resources would have to be completed, which would require additional
time. Before any Department of Defense site could receive any pits, at a minimum the following
would need to be accomplished:

1) completed facility modifications (if required) for security (i.e., security fencing,
vehicle barriers, guard towers, intrusion detection devices), support facilities (for
shipping/receiving, repackaging, or surveillance inspection), or operations (i.e.,
shielded forklift, pit surveillance instrumentation);

2 acquisition of a trained and qualified- staff to.conduct interim storage operations;
and ‘
3) a validated readiness posture that would include safety analysis reports,

operations procedures, training and qualification program.

An optimistic estimate of the timing required to set up interim storage at a Department of Defense
facility is illustrated in the following timeline.




Active Equipment
Nuclear Site Utilization Procurement & Operations
Weapons Decision-Making & Negotiation'? Staffing Certification
Storage } } } {
Facilities 2 years 1 year 6 months
Inactive Site Utilization Modifications, Equipment Operations
Nuclear Decision-Making & Negotiation'* Procurement & Staffing Certification
Weapons | } % {
St°fa_9° 2 years 2 years 6 months
Facilities
Inactive Site Utilization Operations
Conventional Decision-Making & Negotiation'* Modifications, Equipment Procurement & Staffing Certification
Weapons | { ! {
?to_rl_at_ge 2 years 3 years 6 months
acilities

Resource Requirements and Cost

Resources and costs associated with use of the three Department of Defense site categories (i.e.,
active nuclear weapons storage facility, inactive nuclear weapons storage facilities, and inactive
conventional weapons storage facilities) were estimated. Use of such Department of Defense site
categories provides a basis for the assumptions used to estimate modification and operational
requirements necessary to permit interim pit storage. Table 4-2 provides a breakdown of
estimated costs (recurring as well as one-time) for implementing interim storage at a Department
of Defense facility.

Environmental impacts (radiation dose) and costs related to using a Department of Defense site
would be minimized by using storage facilities at an active nuclear weapons storage facilities and
storing the pits in the Type B shipping containers. This option could result in an estimated
additional expenditure of $7.5 million per year to conduct interim storage operations at a
Department of Defense site instead of at Pantex, slightly less than if AL-R8 storage containers are
used. These reduced impacts and costs would be somewhat offset by the $36 million'® needed
to purchase the extra Type B containers to accommodate .all .of the pits during the period of
interim storage. Additionally, a one-time cost of approximately one million dollars for equipment
necessary for monitoring, surveillance and calibration would be required. The one time costs do
notinclude the administrative costs associated with preparing the necessary environmental, safety
analysis and operational procedures documentation nor the cost of training qualified staff.

in summary, implementation of this alternative instead of interim storage at Pantex:

. offers no environmental benefit;
. is not as timely; and
o would cost more.

12 Negotiations with Department of Defense regarding site utilization would involve formulation of appropriate
Memorandum of Understanding/Memorandum of Agreement. Decision-making regarding site utilization includes
National Environmental Policy Act analysis and preliminary safety analysis considerations. Because the Nationai
Environmental Policy Act analyses would have to be a jointly sponsored by Department of Energy and Department of
Defense, the time required to coordinate completion of the analyses could be more lengthy.

'3 L ower bound of $4 million assumes procurement of 2000 Type B Model HE-400A shipping containers (at $2,000 each),
which would be used for transporting pits to interim or long-term storage. The upper bound of $40 million assumes
all 20,000 pits require Type B shipping containers for interim or long-term storage.
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Table 4-1 - Comparison of Proposed and Alternative Actions

Section Site for Storage/ Capacity (meets goals) Specific Facilities Stacking Configuration Comments
Potential Pit Capacity
Proposed Action 3.0 Pantex Plant up to 20,000 Yes - 18 Modified-Richmond Muitiple-Layer and/or Single-
- up to 42 Steel Arch Layer
Construction
No-Action 4.1 Pantex Plant "6,000-6,800 No - 18 Modified-Richmond Single-Layer Does not meet President’s dismantlement
objectives

Combination of Proposed Action 42 Pantex Plant up to 20,000 Yes - 18 Modified-Richmond Proposed Action ¢ Resolution of programmatic &
Storage at Pantex with Storage - up to 42 Steel Arch configuration at Pantex and institutional issues required.
at other Department of Energy Depending on Availability of: Construction configuration at other sites | e  Requirement for environmental, safety,
Sites - Savannah River Site TBD pre-operational documentation, & for

Savannah River 1,100 - Hanford modifications could delay availability in

Hanford {Potential) 10,000+ - Los Alamos National the near-term

Los Alamos (Potential) - 200 Laboratory
Supplement No-Action 4.3 Pantex Plant "6,000-6,800 No - 18 Modified-Richmond No-Action Alternative Does not meet President’s weapons reduction
Alternative Storage with - Savannah River Site configuration at Pantex and | initiatives
Storage at other Department of Savamah River 1,100 - Hanford configuration at other sites
Energy sites Hanford (Potentiaf) 10,000+ - Los Alamos National TBD

Los Alamos (Potential) 200 Laboratory
Interim Storage at a 44 Department of Defense Facilities No None Currently Available Not Applicable No acceptable Department of Defense facility

Department of Defense Facility

is currently available for use as an interim
storage facility

(less dense) storage configuration (nominal 6,000).

6,800 is the maximum magazine capacity vaiue used to provide bounding parameters for the safety and environmental analyses. The actual maximum magazine capacity could be less based on a best management practice decision to use an alternate
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Table 4-2 - Resource/Facility/Equipment Requirements and Estimated Costs (in millions)
for Interim Storage at a Department of Defense Site.

" | Active Nuclear Weapons Storage Facilities || Inactive Nuclear Weapons Storage Facllities [} Inactive Conventional Weapons Storage
Facilities
S':tr:gae S?i:::ir?g AL-R8 Storage Container S‘rrﬁs:inag ALg’Bmzti::ge ;:;Zigg
Container Container Container Container
RECURRING COSTS
Transportation 2.4 24 24 24 24 24
Receiving & Packaging Operations 0.1 0 0.1 0 0.1 0
Operations 4.1 4.1 5.4 54 54 54
Management/Administration 1.0 1.0 1.0 1.0 1.0 1.0
‘ TOTAL ANNUAL OPERATING COST 7.60 7.50 8.90 8.80 8.90 8.80
ONE-TIME COSTS
Modification 0.0 0.0 3.3 33 16.5 16.5
Additional Type B Containers 4.q 40.0 4.0 40.0 4.0 40.0
Equipment 1.0 1.0 1.0 1.0 1.0 1.0
ONE-TIME "SET-UP" COSTS 5.00 41.00 8.3 443 215 57.5
(not including maintenance) o

Assumptions:
General: -

Modifications: -

Transportation: -
Operations: -

Dismantlement rate — 2,000 weapons per year

6,800 pits will remain at Pantex — the current authorized capacity

No modifications needed for storage magazines

Modifications at inactive nuclear weapons storage facilities and Coventional Weapons Storage Facilities to upgrade receiving and pit handling area (for repackaging and pit/container
surveillance program)

Active nuclear weapons storage facilities need no security upgrades and assumes that security personnel provided by Department of Defense

Inactive nuclear weapons storage facilities needs refurbished or upgraded security systems

Type B Shipping Containers (model HE-400A) costed at $2,000 each

Inactive conventional weapons storage facilities needs completely new security system (fencing and upgrades)

45 pits moved per Safe-Secure Trailer convoy trip; to move 2,000 pits requires 45 trips; cost per 1,000 mile trip calculated at $54/mile

100 persons needed to operate facility (includes security, materials handiing, inventory, materials control/accountability, surveillance testing, environment, safety, and heatth personnel,
other support) - for Active Nuclear Weapons Storage Facility, assumes security personnel provide by Department of Defense

Receiving/Packaging Operations assumes 3 persons needed

Equipment to be procured includes:

2 shielded forklifts, gamma spectrometer, radiation inspection/monitoring, equipment calibration
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50  EXISTING ENVIRONMENT

The proposed action would involve use of existing facilities and no new construction would be
required. Consequently, the description of the existing environment is focused on those aspects
of the environment which potentially may be affected by the proposed action. Additional
information on the Pantex Plant and its existing environment may be found in the Final
Environmental Impact Statement, Pantex Plant Site (Department of Energy, 1983) and in the
Pantex Plant Site Environmental Report for Calendar Year 1990 (Mason & Hanger-Silas Mason
Co., Inc., 1991).

5.1 Environment

The Pantex Plant is located in Carson County, about 17 miles northeast of Amarillo, Texas, and
central to the panhandle of Texas (Figures 5.1 and 5.2). There are 18 Modified-Richmond
magazines located in the western portion of Zone 4 of the Pantex Plant (Figure 3.1) that are used
for holding assembled weapons and other components. Assembled weapons and pits are not
co-located in the same magazine. Each of the Modified-Richmond magazines consists of an
earth covered, concrete box-like structure (Figures 5.3 and 5.4). To access these facilities, a
forklift/tractor is used to remove the concrete security blocks in front of each door. These blocks
are in place whenever a magazine is not being accessed. The 42 Steel Arch Construction
magazines located in the western portion of Zone 4 (Figure 5.5) are used for staging assembled
weapons and some components. Currently, no pits are stored in any of the Steel Arch
Construction magazines. Each of the Steel Arch Construction magazines consists of an earth
covered, steel-arch structure (Figures 5.6 and 5.7). Access to these facilities also requires a
forklift/tractor to remove concrete security blocks in front of each door. The only utility system
that serves either the Modified-Richmond or the Steel Arch Construction magazines is electricity
for security-related purposes. Natural ventilation for both types of magazines is provided through
a steel pipe in the ceiling of each magazine and smali vents in the front wall on either side of the
magazine doors.

The Pantex Plant is situated in an area that has a semi-arid continental climate. Prevailing wind
direction is from the south-southwest with an average.wind speed of 14 mph with occasional
gusts of up to 70 mph. (Figure 5.8). The Plant site is in compliance with all applicable air
emission standards. The plant lies within Zone 1 on the Seismic Risk Map. This means that a
Zone 1 earthquake may cause some minor damage (e.g., broken windows, falling plaster,
disturbance of tall objects).

The nearest major surface water source is the Canadian River, approximately 14 miles north of
the site. The Canadian River flows eastward into Lake Meredith, approximately 25 miles north of
the plant (Mason & Hanger-Silas Mason Co., inc. 1991). There are several playas (natural land
depressions) on the Plant site which affect local drainage. Surface runoff flows across the flat
terrain into these playas during periods of rainfall and forms ephemeral lakes that dissipate
through infiltration into the ground or through evaporation enhanced by low humidity. Playas 1,
2, and 3 (Figure 5.9) are on Department of Energy-owned property and Playas 4 and 5 are on
property leased by Department of Energy from Texas Tech University. Under unusual flooding
conditions, storm water runoff from the extreme northeastern section of the Pantex Plant has the
potential to flow off-site towards a playa north of the site. However, the northeastern section is
mechanically pumped to an on-site playa to retain and control potential off-site runoff. The United
States Army Corps of Engineers has determined that playas at the Pantex Plant site are
"jurisdictional wetlands" under Section 404 of the Clean Water Act and subject to the provisions
of the Act. There are no areas on the Pantex Plant site within a 100 year or 500 year floodplain.
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There are two principal water-bearing units beneath the Pantex Plant site and adjacent areas; the
Ogallala Aquifer and the Dockum Group Aquifer. The unsaturated zone from the ground surface
to the Ogallala Aquifer consists of up to 460 feet of sediments. A perched water zone occurs
discontinuously above the main zone of saturation approximately in the middle of the Ogallala
Formation. The city of Amarillo, Texas, has a municipal well field located approximately 1 mile
northeast of the Pantex Plant’'s well field. Both well fields access the Ogallala. Water from the
Ogallala Aquifer is mixed with water from Lake Meredith and used for municipal and industrial
supplies in the area. Water chemistry in the Ogallala Aquifer and in the unsaturated zone beneath
playas is generally quite good, typically a mixed-cation/bicarbonate water with 200-500 mg/L total
dissolved solids and a pH of about 7.5. The Dockum Group Aquifer lies under the Ogallala
Formation and is believed to be semi-confined with respect to the overlying Ogallala Aquifer. The
Dockum Group Aquifer, which has generally poor water quality, supplies domestic and livestock
wells south and southeast of the Pantex Plant.

52 Radiological Environment

Radiation at the Pantex Plant consists of both natural background radiation and radiation from
plant operations. Personnel exposure to radiation at the Pantex Plant is maintained in accordance
with the principles of As Low As Reasonably Achievable. The annual whole body dose limit
mandated by Federal regulations (52 Federal Register 2822, January 27, 1987) and enforced by
the Department of Energy is 5 rem. Time, distance and shielding are key elements in the As Low
As Reasonably Achievable program used to reduce radiation exposure. A personnel dosimetry
program measures radiation exposure and plant management uses the data to ensure limits are
not exceeded.

Collective worker dose from penetrating radiation for all Pantex workers has varied over the years.
For instance, from January 1982 to December 1986, the annual collective dose averaged 115
person-rem. More recently, from January 1987 to December 1991, the annual collective dose
averaged 28 person-rem, a marked improvement.

Naturally occurring radiation contributes to an average individual dose of approximately
300 mrem/yr (National Council on Radiation-Protection, 1987). -Operations associated with the
Pantex Plant account for an average individual radiation worker dose of approximately 70 mrem/yr
additional dose. The maximum radiation dose to any Pantex Plant radiation worker was 0.53 rem
in 1991 (Martin, J., 1992), well below the Pantex Plant administrative operating limit of 1 rem/yr
(established annually), and substantially below the Federal limit of 5 rem/yr for occupational
workers. The average radiation exposure for all other workers was less than 10 mrem per person
for calendar year 1991. The postulated dose to the maximally exposed off-site individual at the
fence line in 1990 was 0.16 mrem (Mason & Hanger-Silas Mason Co., Inc., 1991). Such a dose
is considered insignificant and no health effects are expected.
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Figure 5.1 - Pantex Piant Location
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6.0 ENVIRONMENTAL IMPACTS
6.1 Routine Operating Conditions

Potential environmental impacts associated with the Proposed Action and the No-Action
Alternative during routine operations are discussed in the following subsections.

Because the proposed action would not require any construction activities and because any
facility modification would be inside existing facilities, impacts to the natural environment would
be minimal. Under normal operating conditions, there would be minor releases of air poliutants
associated with equipment engines and a minor increase in particulate (dust) associated with
operation of forklifts used to move the security blocks and transport the pits to the magazines.
There would be no impact to water resources, flood plains, wetlands, cultural resources or other
site features. Routine operations of the No-Action Alternative are similar to those for the proposed
action, differing only in the quantity of materials held and number of magazines authorized for pit
storage. The horizontal palletized multiple stacking configuration allows the use of a forklift to lift
and manipulate a group of containers in a way that facilitates and speeds inspections. In the
vertical configuration, the drums must be individually handled for the inspection process. This
difference in how the drums must be handled for inspection activities accounts for the difference
in inspection time between the No Action Alternative and the Proposed Action configurations.

6.1.1 Radiological Impacts

The pit is comprised of a hermetically sealed metallic outer shell and an inner shell of solid
plutonium metal. Each pit is clamped in a holding fixture and inserted in a storage container
comprised of a carbon or stainless steel drum lined with a nominal three inches of insulating and
cushioning material. No radiological releases are associated with routine staging/ interim storage
operations for either the Proposed Action or the No-Action Alternative.

6.1.1.1 Radiological Exposure to Workers Associated with the Proposed Action

Radiologicalimpacts of routine operations would consist principally of radiation exposure (neutron
and gamma) to workers involved in placement of pits into storage and periodic inspections and
inventories of pits stored on an interim basis. Periodic inspections and inventories are planned
every 18 months, based upon permanent variance to the prior requirement for a bimonthly
physical inventory for each Modified-Richmond or Steel Arch Construction interim storage
magazine. Workers are required to wear protective clothing (e.g., lead aprons), as directed by
the Radiation Safety Department at Pantex, when handling containerized pits or when entering
magazines.

Appendix F provides a detailed analysis for cumulative worker doses attributed to the proposed
interim storage activities. A high level of conservatism is used through dose rates and durations
of exposures; in addition, no credit is currently taken for personnel shielding, i.e., lead aprons,
remote inventorying equipment, or other equipment shielding used or planned for future use.
Specific assumptions used are tabulated in Table 6-1.

The predicted cumulative worker doses are dependent on the amount of americium in a
plutonium pit, which varies with the age of a pit. Americium, the decay product of a plutonium
isotope found in weapons grade plutonium, reaches its maximum content in a pit in approximately
73 years. After this time, the americium content decreases through radioactive decay. During
decay, americium emits alpha and gamma radiation. The gamma radiation produced by the
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Table 6-1 - Assumptions Used to Calculate Radiological Exposure to Workers Associated with
the Proposed Action

Inventory Process:

Vertical Single-Layer Two peopie, 70 minutes for each side of a Modified-Richmond magazine. Also
Configuration assumes 140 minutes per Steel Arch Construction magazine. Inventory of per each
magazine once every 18 months (40 magazines/yr).
Horizontal Palletized Two people, 45 minutes for each side of a Modified-Richmond, and 1 person 90
Multiple Stacking minutes for each Steel Arch Construction magazine. Inventory of each magazine
Configuration once every 18 months (40 magazines/yr).
Corrosion Inspections: 100 percent container corrosion inspection for each magazine every 18 months

(vertical single-layer configuration only). Assume 1 minute per container for
surveillance operations, 2 workers (100 percent inspection).

Miscellaneous Operations: One Steel Arch Construction magazine and one Modified-Richmond magazine
opened every workday for 2 hours with 2 workers.

Magazine Capacities: For the vertical single-layer configuration, 384 containers is the operational maximum
for Steel Arch Construction magazines and is used for both magazine types in the
calculations. For horizontal palletized stacking configuration, the maximum capacity
is 440 containers in Modified-Richmond and 392 containers for Steel Arch
Construction magazines.

Radiation Dose Rates: 525 mrem/hr for the vertical single-layer configuration inventory process. 250
mrem/hr for the horizontal palletized stacking configuration inventory process. 60
mrem/hr for corrosion inspection activities. 30 mrem/hr for miscellaneous
operations.

decay of americium is more energetic than the radiation produced by the plutonium present in
fully aged pits (greater than 45 years from manufacture). The resultant expected increase in
radiation field has been included in calculations presented in Appendix F. The exposure rates
in the magazines will be at the highest levels when the americium reaches equilibrium with the
plutonium, in approximately 45 years. However, personnel exposure will be mitigated through the
use of the shielded forklift, the self shielding attributed to the proposed horizontal storage and use
of personnel protective equipment such as lead aprons. A more detailed discussion of the effects
of americium is found in the Final Safety Analysis-Report-for Pantex Plant Zone 4 Magazines.

The annual collective dose attributed to the bounding case where use of the single-layer vertical
configuration is used, is projected to be from 100 to 200 person-rem. This range of exposure is
related to maintaining 60 magazines containing a total of up to 20,000 pits. The annual collective
dose attributed to the bounding case where use of the horizontal palletized multiple stacking
configuration is used, is projected to be from 50 to 100 person-rem.

In addition to individuals taking personal precautions such as the mandatory use of lead aprons,
shielded forklifts and Automated Guided Vehicles (in the future) would be used both to place pits
in magazines and to assist in taking inventories using barcode readers. The use of such vehicles
would further reduce worker exposure to external radiation associated with pit storage and
inventory activities. The typical individual worker radiation doses would be maintained below the
established Pantex annual administrative operating limit (1 rem/yr for 1992). Using a Latent
Cancer Fatality Rate of 4 to 5 fatal cancers per 10,000 person-rem, a 1 rem exposure results in
about 0.08 percent increased risk. The natural incidence of fatal cancer in the total population
is about 20 percent.
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6.1.1.2 Radiological Impacts Associated with the No-Action Alternative

A high level of conservatism is used as detailed in Appendix F. Specific assumptions used to
calculate the annual collective dose for the No-Action Alternative are tabulated in Table 6-2.

Table 6-2 - Assumptions Used to Calculate Radiological Exposure to Workers Associated with
the No-Action Alternative

Inventory Process:

Vertical Single-Layer Two people, 70 minutes for each side of a Modified-Richmond magazine. Inventory
Configuration 2 sides each month. Frequency is in accordance with current operations.
Corrosion Inspections: 100 percent container corrosion inspection for each Modified-Richmond magazine

every 18 months. Assume 1 minute per container for surveillance operations, 2
workers (100% inspection of 12 magazines/yr).

Miscellaneous Operations: One Modified-Richmond opened every workday for 2 hours with 2 workers.
Loading, unloading, use of forklifts, continuous close exposure is limited.

Magazine Capacities: For the vertical single-layer configuration 384 containers is used in the calculations.

Radiation Dose Rates: 525 mrem/hr for the vertical single-layer configuration inventory process. 60
mrem/hr for corrosion inspection activities. 30 mrem/hr for miscellaneous
operations.

The annual collective dose attributed to the bounding case where the use of single-layer vertical
configuration is projected to be from 50 to 100 person-rem. This range of exposure is related to
maintaining 18 Modified-Richmond magazines in the maximum packing configuration containing
up to 6,800 pits and is considered to be conservative; for perspective, current dosimetry records
for both 1991 and 1992 indicate that the collective dose rate for personnel associated with all
Zone 4 operations is less than 10 person-rem per year. Lower individual and collective worker
dose rates would be expected from differing numbers of pits (i.e., use of preferred storage
configurations) in Zone 4 in comparison to the proposed action.

The typical individual worker radiation doses would be maintained below the established Pantex
annual administrative operating limit (1 rem/yr for 1992). Using a Latent Cancer Fatality Rate of
4 to 5 fatal cancers per 10,000 person-rem, a 1 rem exposure results in about 0.08 percent
increased risk. The natural incidence of fatal cancer in the total population is about 20 percent.
Under the No-Action Alternative, the transportation of weapons for dismantlement would diminish
or cease entirely, eliminating the corresponding potential exposure as documented in the Final
Environmental Impact Statement for the Pantex Plant.

6.1.2 Radiological Exposure to Public

For either the Proposed Action or the No-Action Alternative, the expected level of penetrating
radiation would result in no measurable effect or exposure to an individual occupying a position
for an entire year at the nearest Pantex site boundary. Such a level would be indistinguishable
from natural background radiation. No adverse health effects would be expected among the
general public as a result of normal operations from this action.

6.1.3 Cumulative Impacts for the Proposed Action
The only potential impact of the proposed action would be increased worker radiation exposure.

For all operations at the Pantex Plant, worker radiation doses are maintained below the annually
established Pantex administrative operating limit (1 rem/yr for 1992). This limit is significantly
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below the Department of Energy mandated limit of 5 rem/yr. The Pantex personnel dosimetry
program measures radiation exposure, and plant management uses the data to ensure limits are
not exceeded. Although the annual collective worker dose may increase, the Federal individual
worker exposure limit would not be exceeded by the proposed action.

6.2 Abnormal Events/Accidents Associated with the Proposed Action

A series of potential accident initiating events were analyzed for operations in Zone 4 (Department
of Energy, 1992). Impacts from abnormal events having a probability greater than one in a million
(1 x 10®), occurring as aresult ofimplementing the proposed action, are presented in this section
(Department of Energy, 1988). The definitions of various events including an incredible event are
based upon a deliberate process of comparison between events having various societal risks.
Ultimately the definition of an incredible event is based upon the expectation that the event has
a sufficiently small likelihood of occurrence such that it need not be further assessed. In
particular, it need not be further assessed relative to other societal risks.

All events that are quantified are typically stated in efficiency terms of annual probability of
occurrence. It is the standard practice for consistency, efficiency and because it provides a
standard timeframe from which judgements on the acceptability of risks originating from different
events.

Facilities included in the analysis were the Modified-Richmond and Steel Arch Construction
magazines. Results of these accidents are summarized in Tables 6-3, 6-4A, and 6-4B.

Detailed discussions are provided in the appendices as follows:

Screening of Potential Accident-Initiating Events Appendix A
Blast Calculations Appendix B
Structural Analysis Appendix C
Forklift Operational Analysis Appendix D
Aircraft Hazard Analysis Appendix E

6.2.1 Screening of Potential Accident Initiating Events

A list of potential accident-initiating events was prepared and a qualitative assessment made to
eliminate from further consideration any event that posed little or no hazard to the magazines or
their contents. This list and a brief statement of findings from the assessment are provided in
Appendix A. Events that required a more structured assessment were those initiated by
earthquakes, external explosions, missiles, tornados, forklift accident and aircraft crash.

6.2.2 Potential Blast Hazards

An analysis was made of the effects that blasts from explosions occurring in nearby facilities might
have on the interim storage facilities or their contents. This analysis is described in Appendix B.
Department of Energy determined that missiles could be generated by a high explosive blast that
could reach the magazines. The consequences, as described in Appendix C, were such that the
magazines and their contents would not be affected.

6.2.3 Structural Analysis

An analysis (summarized at Appendix C) was made of the effect earthquakes would have on the
magazines, and Department of Energy concluded that no significant effect would occur. An
analysis was also made of the effect of tornados and missiles propelled by tornados or
explosions on the magazines. It was determined that no significant effect would occur.

6-4
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6.2.4 Forklift Operational Accident

In this analysis (see Appendix D), the single boom on a specially designed forklift, traveling at
5 mph, strikes and punctures an AL-R8 container. The boom then crushes the pit within the
container and packing material, expelling plutonium dust. Essentially, all of the 20 mg of available
plutonium dust becomes airborne within the AL-R8 container; however, calculations, using
conservative assumptions, show that only 0.57 mg of the plutonium actually escapes to the
outside air.

The total activity released by 45-year old weapons grade plutonium, which maximizes resultant
activity levels, in the above accident is calculated to be 92 uCi. Assuming that the plutonium is
dispersed uniformly and instantaneously, a worker present would receive 0.02 pCi. This is
equivalent to the 50-year committed effective dose equivalent (Committed Effective Dose
Equivalent) for lungs of 24 rem, and the 50-year Committed Effective Dose Equivalent whole body
dose of 6.6 rem. There would be no immediate or long-term health effect to the worker as a
result of an accident of this type. Workers in the immediate vicinity of the accident site could
receive a marginal radiation dose; negligible consequences to the public or the environment are
anticipated.

6.2.5 Aircraft Hazard Analysis
Appendix E, "Aircraft Hazard Analysis," presents a quantitative analysis of the likelihood of any

class (e.g., air carrier, military) of aircraft striking a Modified-Richmond or Steel Arch Construction
magazine. The results of the analysis (summarized by aircraft class) are as follows:

Aircraft Class Crash Probability/Year
Air Carrier 278 x 108
Military Aviation 2.50 x 107
General Aviation 1.52 x 10°®
Aerial Application 542 x 108
TOTAL ‘ 1.86 x 10

The analysis indicates that the likelihood of any class of aircraft impacting into any of the 60
Zone 4 magazines (regardless of the magnitude of that impact) is approximately 1.9 x 10 per
year. The overall estimated probability of impact is greater than one in a million (1 x 10%) per
year. However, it must be observed that this estimate is dominated by the results for general
aviation in that approximately 82 percent of the total probability comes from that source. This
arises from the fact that general aviation clearly dominates the air traffic in the Amarillo area. As
indicated in the Safety Analysis Report for Zone 4, 62 percent of the total traffic count is general
aviation. Given this situation, and the fact that these single-engine aircraft are lightweight and fly
at low speeds compared to the air carriers and military aircraft, the vuinerability of the magazines
in Zone 4 to impacts from general aviation aircraft was examined.

Analysis (detailed in Appendix C) indicates that light aircraft (i.e., single-engine aircraft) moving
at typical speeds will not penetrate or collapse a Zone 4 magazine structure. This analysis is
summarized in Appendix E. Therefore, it is considered reasonable to exclude single-engine
aircraft from further consideration in the accident analysis and to focus attention on those aircraft
that have some potential for penetration or destruction impact. When the probability calculation




was reworked to reflect only aircraft crashes capable of damaging a Zone 4 magazine structure,
the overall estimate of the probability of an aircraft crash dropped below 1 x 10 per year. The
results by aircraft class are as follows:

Aircraft Class Crash Probability/Year
Air Carrier 278 x 10%
Military Aviation 2.50 x 107
General Aviation 3.31 x 107
Aerial Application 5.42 x 108
TOTAL 6.63 x 107

The above approach is considered conservative and, on the basis of the analysis in Appendix E,
an aircraft crash into a Zone 4 magazine sufficient to cause damage and potential release of
radioactive material is considered beyond extremely unlikely. The consequence of this accident
is bounded by the analyses conducted in the Final Environmental Impact Statement for the Pantex
Plant.
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Table 6-3 - Summary of Accident Analysis Results - Modified-Richmond and Steel Arch
Construction Magazines

Effect on
Annual General Effect on Effect on Program Risk
Accident Scenario Probability™ Public® Environment® Plant Workers® Dollar Loss @ Interruption® | Level®
Aircraft Crash® Extremely Negligible Negligible Negligible Marginal - (minor Negligible v-C
(General Aviation, Single Unlikely (no effect) (no effect) (no effect) cracking of concrete) (no effect)
Engine) (1.2E-6)
Design Basis® Unlikely Negligible Negligible Negligible Marginal - (minor Negligible vV-B
Earthquakes (0.10g) (1.0E-3) {no effect) (no effect) (no effect) cracking or spalling of (no eftect)
concrete)
Maximum Credibie® Extremely Negligible Negligible Negligible Marginal - (minor Negligible v-C
Earthquakes (0.33g) Unlikely {no effect) (no effect) (no eftect) cracking or spalling of (no etfect)
(1.5E-5) concrete)
External Explosion®™ Unlikely Negligible Negligible Marginal - Negligible - {no dollar Negligible fi-B
(5.2psi overpressure; {1.7E-4) {no effect) (no effect) (personnel near loss) (no effect)
Zone 4 East magazines) 20n6 4 MAA
magazines slightly
injured)
External Fires™ Likely Negligible Negligible Negligible Marginal - {(minor Negligible V-A
(diesel fuel fire) (25E-2 (no effect) (no effect) {no effect) damage to doors and (no effect)
concrete front wall, loss
of forkiift)
Missiles® Extremely Negligible Negligible Critical - (personnel Marginal - (minor (Neggfg'ible I-C
(Explosion-Generated - i (no effect) {no etfect) , no effect)
40 Ibs., 778 fseq) lanlélé?ly near ?one 4 MAA damage tq security
-BE-6) magazines severely barrier)
injured)
Missiles™ Extremely Negligible Negligible Negligible Negligible - (slight Negligible vV-C
(Tormnado- Driven) Unlikely (no effect) (no effect) (no effect) damage to security (no effect)
{20E-5) barrier)
Design Basis Tornados Extremely Negligible Negligible Negligible Marginal - (minor Negligible v-C
(150 mph) Unlikely {no etfect) ({no effect) (no effect) cracking or spaliing of {no effect)
(20E-5) concrete)
Maximum® Credible Extremely Negligible Negligible Negligible Marginal - (minor Negligible Iv-C
Tornados (220 mph) Unlikely (no effect) (no effect) {no effect) cracking or spaliing of (no effect)
{1.0E-6) . concrete)
Operational Accident™ - Likely Negligible Negligible Marginal - (whole Marginal - {from Negligible n-A
(forkiift puncture of pit (>1.06-2) (no effect) (no eftect) body 50 year CEDE decontamination (no effect)
container) <7 rem) proceedings)
NOTES:
1. Probability estimates are based on guantitative analysis or the qualitative description provided in the Zone 4 Safety Analysis Report
2 Consequence estimates are based on quantitative analysis and the qualitative description provided in the
Zone 4 Safety Analysis Report
a Risk is defined as the combination of the annual probability and the worst of the effects the event could produce on the general public, the plant workers,
or the environment See Tables 6-4A and 6-4B.
4 Tornado, Earthquake, and Aircraft Crash probabilities are for all Zone 4 magazines.
S Fire, Explosion, and Operational Accident probabilities are for individual magazines.




Table 6-4A - Qualitative Consequence Categories

Category | -
Catastrophic

An accident that may cause deaths, the total loss of the facility or process, severe
damage to the environment, extreme dollar loss or a long-term program interruption.

Category Il - Critical

An accident that may cause severe injuries or occupational illnesses, major damage
to the facility or process, major damage to the environment, farge dollar loss, or
moderate program interruption.

Category ill - Marginal

An accident that may cause minor injuries or occupational ilinesses, minor damage to
the facility or process, minor damage to the environment, minor dollar loss, or a
short-term program interruption.

Category IV - Negligible

An accident that would not result in injuries or occupational illnesses, damage to the
facility or process, damage to the environment, dollar loss, or a program interruption.

Table 6-4B - Qualitative Likelihood Categories

Category

Estimated Occurrence

Rate (Per Year) Description

Category A - Likely

The event is likely to occur (possibly several

-2
>1.0x 10 times) during the lifetime of the facility.

Category B - Unlikely

The event is unlikely, but may reasonably be
1.0 x 10210 1.0 x 10 expected to occur during the lifetime of the
facility.

The event is extremely unlikely and is not

Category C - Extremely Unlikely 1.0x 10“to 1.0 x 10°® expected to occur during the lifetime of the

facility.
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7.0 POTENTIAL IMPACTS ON THE OGALLALA AQUIFER




7.0 POTENTIAL IMPACTS ON THE OGALLALA AQUIFER

The Department of Energy could identify no accident or routine operating condition with a
probability greater than 1 x 10® per year that could result in a plutonium release having an impact
on the Ogallala Aquifer. However, in response to the expressed interest of the State and public
regarding possible contamination of the aquifer, the Department of Energy directed the Los
Alamos National Laboratory to perform additional analyses (Turin, et al., 1992). The following
summarizes those analyses.

As with all Federal agencies, the Department of Energy would be responsible for cleanup of any
contamination. Emergency Response Teams and decontamination crews would remove the
plutonium contaminated soil and it would be disposed of, as appropriate, in a repository for
radioactive contaminated waste. Plutonium contaminated soil would be removed to levels of
plutonium in soil that would not pose a significant threat to public health and safety. The
Environmental Protection Agency proposed in 1977 that for residual plutonium, 0.2 pCi/m?in the
top centimeter of soil would result in dose rates less than the guidance recommendations for
acceptably low risks from alpha radiation exposure - about 1 millirad per year to lung tissue. This
value was proposed by the Environmental Protection Agency, but never officially adopted. The
Final Environmental Impact Statement for the Pantex Plant (Department of Energy, 1983) also
used this value for the top centimeter of soil as the level to which soil would be decontaminated
in the event of a release. The Environmental Impact Statement also references a study (Elder,
1982) that provides an example of ground dispersion from an accident. Analysis has shown that
the maximum calculated area that is expected to be contaminated to a level above the proposed
Environmental Protection Agency guideline due to an accident in Zone 4 is 75 km2 See
memorandum from Sandia National Laboratory, dated April 30, 1993 from Y.T. Lin, N.R.
Grandjean, R.E. Smith to D.R. Rosson (Department of Energy/Albuquerque) titled "Plutonium
Dispersal Deposition Area Estimates of a Hypothetical Aircraft Crash into Pantex Zone 4, (inciuded
in the Environmental Assessment Comment Response, Appendix |).

The Department of Energy’s previous experience with cleanup of nuclear test sites indicates that
a cleanup to the 0.2 pCi/m? level is achievable. 1) See Palomares Summary Report. Field
Command, Defense Nuclear Agency, Technology and Analysis Directorate, Kirtland Air Force
Base. 2) Thule. United States Air Force Nuclear Safety, AFRP 122, January/February/March
1970, No. 1, Volume 65 (Part 2), Special Edition: "Project Crested Ice". 3) Johnston Island.
Thermo Analytical (Attention: Nels Johnson/5635 Jefferson Street, N.E., Albuquerque, New
Mexico 87109), Soil Clean of Technologies.

If required, surface soil cleanup may be both expensive and time-consuming. However, a delay
on the order of a few years would not significantly change the Environmental Assessment's
analyses concerning the potential effects of a plutonium dispersal accident on the Ogallala
Aquifer. Although there is uncertainty concerning the long-term rate of plutonium transport, soil
scientists generally agree that it is relatively immobile and that it will not migrate beyond remedial
depths within the few years that could be needed to complete a cleanup.

The Los Alamos National Laboratory analysis describes the potential for aquifer contamination
should plutonium be released to the environment within an 80 km radius of the Pantex Plant
(Elder, 1986). The following assumptions were used in preparing the groundwater impact
analysis:
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. Surface soils would be decontaminated to levels no greater than 0.2 pCi/m?
following the hypothetical accident. (Previous experience indicates this level is
achievable.)

. Surface transport processes may increase soil concentrations ten-fold, to

2.0 pCi/m?, before infiltration takes place.

. Recharge to the Ogallala Aquifer is focused at playa lake beds. Playa lake
recharge rates are approximately 3 cm/year, ten times the High Plains average.

. The Ogallala Aquifer water table may be encountered as shallow as 50 feet
beneath the land surface within the study area (located south of Pantex, directly
opposite predominant wind directions).

. The entire unsaturated zone exhibits a plutonium sorption coefficient of 100 mL/g,
approximating the sorption of clean Ogallala sand.

With these conservative assumptions in place, two analyses were performed. A non-dispersive
piston-flow model indicated that significant plutonium levels might be encountered in a 50-foot
deep aquifer after approximately 76,000 years (at depths of 200 and 400 feet, plutonium travel
times are 305,000 and 610,000 years, respectively). A second, more realistic analysis
incorporating dispersion showed that even with unrealistically low dispersivity values, peak
plutonium concentrations in the 50-foot aquifer would never exceed the most restrictive drinking
water dose limits. With more realistic dispersivity values, or deeper water tables more typical of
the study area (i.e., approximately 400 feet directly beneath the Pantex Facility), peak plutonium
concentrations in the aquifer would be orders of magnitude below dose limits. Neither analysis
showed significant impacts to deeper aquifers.

Additional complicating factors have also been analyzed. These include colloidal plutonium
transport, preferential flow, the effects of perched aquifers, opportunities for short-circuit flow
through abandoned wells or other conduits, and the fate of daughter.products. Although it is
difficult to quantify these factors accurately, they are expected to have littie if any negative impact
on the Ogallala Aquifer. Colloidal transport is perhaps the most uncertain process in this
category, but a field experiment at a nearby location suggests that colloidal transport will not
enhance radionuclide transport enough to significantly affect groundwater quality in the Ogallala
Aquifer.

Sorption, preferential flow, and plutonium remediation technology references are listed in Section
9.0 of this Environmental Assessment. Most of the sorption and preferential flow references are
also cited in Turin et al., 1992. References for plutonium remediation technologies regarding soil
and aquifer material cleanup were provided on Page 7-1 of this Environmental Assessment.
Although there is very little in open literature concerning plutonium remediation for water, the
references provided in Section 9.0 of this Environmental Assessment may be helpful. -

The conclusion of these analyses is that the hypothetical plutonium dispersal accident does not
pose a significant threat to the Ogallala Aquifer.
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8.0 EXTERNAL AGENCY AND STAKEHOLDER INVOLVEMENT
Agencies contacted during preparation of this Environmental Assessment:

. Nuclear Weapons Council (Joint Department of Energy/Department of Defense
Independent Organization Chartered by Congress)

. Department of Defense - Defense Nuclear Agency
. Department of State
. Federal Aviation Administration

State and local governments, agencies, local citizens, private interest groups, and providing
comments on this Environmental Assessment:

State of Texas:
. Ann W. Richards, Governor
. Bob Bullock, Lt. Governor
. Senator Teel Bivins (District 31), The Senate of The State of Texas
. Dan Morales, Attorney General, Office of the Attorney General
. Boyd Deaver, Texas Water Commission
. Joseph A. Martillotti, Texas Department of Health, Bureau of Radiation Control
. Alison A. Miller, Texas Air Control Board

. Tom Millwee, Chief, Texas Department of Public Safety, Division of Emergency
Management

¢«  Thomas A. Griffy, University of Texas at Austin, Department of Physics

. Auburn L. Mitchell, University of Texas at Austin, Texas Bureau of Economic
Geology

Carson & Randall Counties and City of Amarillo:

. Jay R. Roselius, County Judge, Carson County

. Watt Kelley, City of Amarillo/Counties of Potter and Randall, Emergency Management
Other Government Agencies.

. C. Ross Schulke, United States Department of Transportation, Federal Aviation
Administration

. Benito J. Garcia, Chief, State of New Mexico, Environmental Department
Local Citizens:

. 48 signatures/form letter
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Betty E. Barnard

Louise Daniel

Portia Dees

Boyd M. Foster, President Arrowhead Mills
Margie K. Hazlett

William and Mary Klingensmith

Bishop Leroy T. Matthiesen Diocese of Amarillo
Jeri & Jim Osborne & Family

Judy Osborne

Dana O. Porter

Karen Son

Norbert Schiegal

Tamara Snodgrass

Private Interest Groups:

Operation Commonsense (W.H. O Brien)

Panhandle Area Neighbors and Landowners (PANAL) (Addis Charless, Jr.)
Panhandle Area Neighbors and Landowners (PANAL) (Doris & Phillip Smith)
Panhandle 2000 (Jerome W. Johnson) _

Save Texas Agricutture and Resources (STAR) (Beverly GattiS)

Serious Texans Against Nuclear Dumping (STAND) of Amarillo, Inc. (Beverly Gattis)
Texas Corn Growers Association (Carl L. King, President)

The Peace Farm (Mavis Belisle, Director)

The Texas Nuclear Waste Task Force (Tonya Kleuskens, Chairman)

Hanford Education Action League (HEAL) (James Thomas)

Institute for Energy & Environmental Research (Arjun Makhijani, Ph.D.) Military
Production Network (Beverly Gattis)

Nukewatch (Sam Day, Director)

Physicians For Social Responsibility (Lawrence D. Egbert, MD)
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APPENDIX A
SCREENING OF POTENTIAL ACCIDENT-INITIATING EVENTS

This appendix presents the potential accident-initiating events that were considered in the safety
analysis of the Zone 4 magazines. From this list of events, a qualitative assessment was
performed to eliminate from further consideration any of the events that posed little or no hazard
to the magazines or their contents.

Potential accident-initiating events were identified by reviewing several prior risk and safety
studies. The prior studies that were examined included environmental impact and safety analyses
performed for the Pantex Plant (References 1, 2, and 3), Department of Energy-sponsored current
guidelines for performing hazards assessments (References 4, 5, and 6), recent safety and risk
analyses of another Department of Energy facility (References 7 and 8), and the recommended
list of initiating events used to evaluate commercial nuclear power plant risks (Reference 9). In
addition, an attempt was made to identify any other potential external initiating events unique to
the Pantex Plant that had not been considered in previous studies.

Table A-1 presents the events that were considered for the Zone 4 magazines. The Status
column in this table indicates how each event was categorized in the screening process. The four
criteria used in the screening process are as follows:

1. The event is impossible or highly improbable due to the size or location of the facility,
the characteristics of the regional geography, topography, or hydrography; and the
nature of the materials handled or the operations performed in the magazines.

2. The event produces stresses that are similar or obviously less severe than other events
under consideration.

3. The event would not result in any potential for adverse consequences on the interim
storage facilities.

4. The event could not be eliminated from consideration by screening; some level of
quantitative analysis is required.

Many of the events listed in Table A-1 were eliminated from further consideration by using this
screening process. However, six events were not eliminated as follows: (1) earthquakes,
(2) external explosions, (3) forklift accidents, (4) missiles, (5) tornados, and (6) aircraft crash.
Discussions of these events are provided in Appendix B, C, D, and E of this Environmental
Assessment. All of the events considered in this assessment, along with brief descriptions of their
screening rationale, are listed in Table A-1.

Aircraft Impacts

Detailed analysis in Appendix E, Aircraft Hazard Analysis, has determined an aircraft impact with
a Zone 4 magazine, resulting in a radioactive release, as an incredible event (Reference 15).

Avalanches/Landslides

Due to the flat terrain around the Pantex Plant, avalanches and landslides are not credible events.
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Table A-1 - Potential Accident-Initiating Events

Event Status®™

Avalanches/Landslides 1
Coastal Erosion 1
Criticality Events 1
Internal Explosions 1
Internal Fires 12
Internal Floods 1
Meteor Strikes
Seiche
Tsunami
Volcanic Activity
Industrial or Military Facility Accident 1,2
Forest/Grass Fires
Hail

Ice

Snow

Straight Winds
Transportation Accidents 2
Pipeline Accidents 2,3
Structural Interactions 2,3
Chemical/Toxic Gas Releases 3
Corrosion 3
Drought 3
External Fires 3
External Floods

Fog

Frost

Lightning Strikes

Loss of Off-Site Power

Low Lake or River Water Level

—_ A -

N DN NN

River Diversions
Sandstorms/Dust Storms
Temperature Extremes
Aircraft Impacts
Earthquakes

External Explosions
Forkiift Accident
Tornados

Missiles

A bbb DA DD OOOWOLWWWOOWOWW

® Status Key

Not possible or plausible at this site or
facility.

2- Less severe than other potential
events.

3- No potential for adverse
consequences.

4- Quantitative analysis required.

NOTES:

1

Criticality analysis performed in the
Zone 4 Safety Analysis Report identified
this event to be incredible.

Internal Fire analysis performed in the
Zone 4 Safety Analysis Report for pit
storage indicates that the absence of
combustibles would preclude a
sustained fire having environmentai
impacts.

External Fire analysis performed in the
Zone 4 Safety Analysis Report
concluded there would be no impacts
to magazines or contents.
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Chemical/Toxic Gas Releases

Release of toxic gas would not result in any hazard to the contents of the magazines. Evacuation
may be required in such an event, but abandoning operations results in no hazard to the
magazine contents.

Coastal Erosion

The Pantex Plant is not subject to coastal erosion.

Corrosion

The interim storage to be provided for plutonium pits includes containment of the plutonium in
a corrosion-resistant metal shell which in turn is surrounded by a positioning material (Celotex®),
sealed within either a carbon steel or stainless steel drum, which is stored in a metal or concrete
magazine. Other than periodic inventories, there are no other activities occurring in the interim
storage area magazines.

Under normal circumstances, it would be expected that no corrosive media other than moisture
resulting from changes in relative humidity would come in contact with the interior surfaces of the
magazines, let alone the pit storage containers. In the absence of a highly corrosive media, there
is no mechanism to cause corrosion that would lead to the degradation of the pit containers. It
should be noted that minor rusting of the carbon steel drum is expected, but in no way impacts
containment of Special Nuclear Material or the ability of the AL-R8 to serve as a suitable storage
container. In the event that an unexpected corrosive media was determined to have entered a
magazine, it would be removed promptly. The Sandia National Laboratories Stockpile Evaluation
Department has defined a pit storage container (AL-R8) sampling and inspection plan to verify
the integrity of the pit container during interim storage. In this plan, ten to twenty containers per
year would be selected for 100 percent visual inspection of all individual piece parts. In addition,
visual inspection for rust/corrosion, inspection of the insulation, weld integrities and all plastic
parts will be conducted. Formal evaluation of all data will be used to detect potential systematic
problems. This sampling technique is similar to that-used for-stockpile evaluation of weapons in
the stockpile. ' ‘

Criticality
No operational event was identified which could result in a criticality event.

Drought

Droughts are possible at the site, but there is no potential for adverse effects to the magazines
or their contents.

Earthquakes

Seismic events could not be eliminated from consideration. The likelihood and effects of this
event on the magazines and their contents are considered in detail in Appendix C.
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External Explosions

Blast pressures and fragments caused by accidental explosions in adjacent structures could not
be eliminated from consideration in this screening assessment. The effects of this event on the
magazines are considered in more detail in Appendices B and C.

External Fires

The only credible external fires would be those from grass fires and from fires involving diesel-
powered vehicles that may be close to the entrance of the magazines. Because of the absence
of uncontained combustibles in the magazines, no impacts to magazine contents would result
from external fires.

External Floods

Localized flooding (ponding) is possible near some magazines, but the general inundation of the
magazines is considered incredible due to the elevation of Zone 4 (Reference 10). Even if
ponding occurred due to rainfall, neither the magazines nor their contents would be damaged.

Fog

Fog presents no hazard to the magazines.

Forest/Grass Fires

Because the Pantex Plant is located in an area of grassy plains, forest fires are not a concern.
The area containing the magazines is separated from other areas by gravel, which should
preclude a range (grass) fire from impacting the storage area.

Forklift Accident

A forklift operational accident could not be -eliminated from consideration. The likelihood and
effects of this event on the magazines, their contents, and the environment are considered in

Appendix D.

Frost

Frost presents no hazard to the magazines or their contents.

Hail

Hail is not a concern because of the structural characteristics of the magazines. Furthermore, any
potential effects of hail on the magazines (i.e., roof collapse) are subsumed in the consideration
of earthquakes and tornados.

Ice

Ice loading is not a concern because of the structural characteristics of the magazines.
Furthermore, any potential effects of ice loading on the magazines (i.e., roof collapse) are
subsumed in the consideration of earthquakes and tornados.
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Internal Explosions

Because of the absence of high explosives inside the magazines, internal explosions were
eliminated from consideration in this screening assessment.

Internal Fires

Because of the absence of uncontained combustibles in the magazines, internal fires were
eliminated from consideration in this screening assessment.

Internal Floods

There are no water or fire protection sprinkler lines inside or immediately outside the magazines.
Therefore, internal floods were not considered credible events.

Industrial or Military Facility Accidents

Because of the large restricted area around Zone 4 and the remote location of the Pantex Plant,
no industrial or military facility accidents are credible.

Lightning Strikes

Because of the lightning protection system installed throughout each magazine, the protected
nature of pits inside the earthen magazines and the built-in design features of weapon assemblies
to withstand lightning strikes, this event is not considered a credible threat to the magazines or
their contents.

Loss of Off-Site Power

The only electrical loads associated with the magazines are for security-related purposes exterior
to the magazines. Complete loss of electrical power to the magazines would have no safety-
related consequences. :

Low Lake or River Water Level

This hazard is considered only if off-site water sources are required for safety-related cooling
purposes. No such cooling requirements exist for the operations conducted in the magazines.

Meteor Strike

Previous analyses of the likelihood of a meteor strike on a structure the size of a large process
building indicated that this event is incredible (Reference 11). Furthermore, the United States
Nuclear Regulatory Commission has excluded meteor strikes as a credible threat to nuclear
power plants (Reference 12).
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Missiles

Missiles generated as a result of tornados or external explosions could not be eliminated from
consideration. The design basis missiles that the magazines are required to withstand are listed
in Appendix B. The effects of these events on the magazines are considered in more detail in
Appendix C. No rotating machinery is located within Zone 4 that has the potential to generate
missiles with the potential to adversely affect the magazines or their contents.

Operational Accidents (Forkilift)

Operational accidents generated by component failure or operator error could not be eliminated
from consideration. The most limiting operational accident, the puncture of a pit container by a
forklift, is analyzed in Appendix D.

Pipeline Accidents

The only pipelines containing high pressure or explosive materials in or near the Zone 4
magazines are: (1) a 2-1/2-inch steam line that had previously supplied heaters within magazines
4-19 and 4-21, (2) a 1-inch (30 psig) underground natural gas line that previously supplied
magazine 20E (this line passes approximately 100 feet west of magazine 4-19), and (3) a 2-inch
(50 psig), north-south underground natural gas line that passes approximately 700 feet east of
magazines 4-39 through 4-44 and 4-119 through 4-142 (Reference 15). Rupture of the steam line
is not considered to be a significant threat because the branch lines previously entering
magazines 4-19 and 4-21 have been removed, and the upstream lines could not cause damage
to the magazines. Natural gas pipeline failures are not considered a credible threat because of
the lighter-than-air nature of the gas and the lack of a collection point.

River Diversions

This potential hazard is only relevant for facilities that depend on near-site rivers for safety-related
cooling purposes. Therefore, it is not relevant to the magazines.

Sandstorms/Dust Storms

Because ofthe sealed nature of the magazines, sandstorms and duststorms would not represent
a hazard to the structures or their contents.

Seiche

Seiches are not a concern for the magazines because no large shallow bodies of water are
located near the Pantex Plant.

Snow
Snow loading is not a concern because of the structural characteristics of the magazines.

Furthermore, any potential effects of snow loading on the magazines (i.e., roof collapse) are
subsumed in the consideration of earthquakes and tornados.
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Straight Winds

Straight winds present less of a hazard to the magazines than tornados (Reference 14). Any
effect of straight winds is subsumed in the consideration of tornados.

Structural Interactions

No off-gas stacks, tall buildings, or other structures exist in the immediate vicinity of the
magazines. Therefore, the potential for interactions with these adjacent structures is not credible.

Temperature Extremes

All weapon assemblies and weapon components can withstand all anticipated temperature
extremes without adverse safety implications.

Tornados

Tornados could not be eliminated from consideration. The likelihood and effects of this event on
the magazines are considered in more detail in Appendix C.

Transportation Accidents

Several vehicles may be near the magazines, including Safe, Secure Trailer’s, diesel powered
forklifts, electric forklifts and various transport and security vehicles. Only electric forklifts are
allowed inside the magazines, Therefore, transportation accidents that could occur are subsumed
in the consideration of Chemical/Toxic Gas Releases, External Explosions, and Missiles.
Transportation accidents inside the magazines involving the inadvertent puncture of a weapon
component container or the collision into a weapon assembly are considered operational
accidents and are assessed qualitatively in Appendix D.

Tsunamis
Due to the inland location of the site, tsunamis are not relevant to the Pantex Plant.

Volcanic Activity

No potential for volcanic activity exists at or near the Pantex Plant.
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APPENDIX B
BLAST CALCULATIONS

This appendix presents the basic data used to assess the potential blast hazards associated with
the Zone 4 magazines. The blast pressures produced by adjacent explosions and their resultant
effect on the Modified-Richmond and Steel Arch Construction magazines are examined. The
effects of the blast pressure produced by an adjacent explosion on specific human organs are
considered as part of these blast calculations. Quantity-distance calculations are presented to
identify the safe and actual distances between Zone 4 structures. Finally, the maximum credible
explosion-generated missile that could affect a Zone 4 magazine is defined and described. All
calculations have been conducted by one analyst and were verified by a second analyst as a
quality assurance measure.

B.1 ADJACENT EXPLOSION PRESSURE EFFECTS

The methods outlined in References 1 and 2 were used to determine the side-on overpressures,
normally reflected pressures, and specific impulses resulting from potential explosions in
structures adjacent to the Steel Arch Construction and Modified-Richmond magazines. The
parameters that are required to estimate the blast characteristics of adjacent explosions are:
(1) the distance from the explosion (R); (2) the Trinitrotoluene-equivalent weight of material
involved in the explosion (W); and, (3) the correction factor for the elevation of the Pantex Plant.
The distance (R) from a potential explosion to a Steel Arch Construction or Modified-Richmond
magazine is taken directly from plant drawings. The Trinitrotoluene-equivalent weight of high
explosive that could be involved in the event is taken from Reference 3. Finally, the correction
factor that accounts for the elevation of the Pantex Plant is calculated using the following
atmospheric pressures:

P
P

atmospheric pressure at sea level = 14,695 pounds per square inch (psi)
atmospheric pressure at Pantex Plant elevation (3500 feet) = 12.929 psi

Tables B-1 through B-6 illustrate the data and calculations required for estimating the side-on
overpressures (P,), side-on specific impulses (I,), normally reflected pressures (P,), and normally
reflected specific impulses (I,) on Modified-Richmond magazines from hypothetical explosions in
adjacent structures, and the distances associated with the organ damage threshold pressures.
The information for the Steel Arch Construction magazines is included only in Tables B-3 and B-4.
The Modified-Richmond calculations were done first for every conceivable donor building. This
analysis showed that the cases in Tables B-3 and B-4 were the limiting cases for any Zone 4
magazine. Thus, only the cases in Tables B-3 and B-4 were applied to the Steel Arch
Construction magazines.

Side-on overpressures were modeled as emanating from either: (1) a partially confined explosion
occurring in a 3-walled structure, or (2) an unconfined hemispherical explosive charge detonated
at-grade. Side-on overpressures for a forward blast in a Steel Arch Construction magazine were
calculated from Figure 4-63 of Reference 2. P, |,, and |, were estimated from Figure 4.5 or
Figure 4.6 of Reference 1 using the appropriate values of P,. The ratio of side-on overpressures
to dynamic pressures used in the calculation of human organ threshold distance are from
Figure 4-66 of Reference 2.

B-1



Table B-1 - Blast Calculations for Adjacent Explosion in M-13 Road Magazines (Zone 4 East)

Corrected Corrected Corrected Corrected
Side-on Corrected , Side-on “ Reflected Reflected
Overpressure Scaled Scaled Specific impulse |~ Dverpressure - Iimpulse
P(PIPJ Distance Distance {2) ‘Distance (ft) LPP)® S PAPIPY ¢ Liplp)®
(psi)®* Z(PIP)" Z=RW" R {psi-sec)®"* (psi)®** (psi-sec)®**
100 26 27 125 0.76 570.7 2.6
50 35 3.6 169 0.61 206.3 2.2
10 7.1 7.4 348 0.31 325 0.9
1.0 30.0 31.3 1472 0.08 2.11 0.17
0.58 46.6 48.7 2290**** 0.05 1.23 0.10

Table B-1A - Organ Threshold Limits

Threshold Organ ‘Type

Maximum Effect Overpressure (psi]
’(Plh‘ + annz) :

Distance (i R

Eardrum 5 540
Lung 30 277
Lethal 100 167

* M-13 Road Magazines in Zone 4 East could contain material up to 104,000 Ib of Trinitrotoluene-equivalent explosives.

**  From Reference 2, Figure 4.63 {modeled as a partially confined 3-walled structure).
***  From Reference 1, Figures 4.5 or 4.6.

**** Actual distance to nearest Modified-Richmond magazine.
From Reference 1.
From Reference 2, Figure 4-66.
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Table B-2 - Blast Calculations for Adjacent Explosion in M-12 Road Magazines (Zone 4 East)

1

2

Cormected Corrected Corrected Corrected
Side-on. Corracted S Side-on Reflected Reflected
Overprassure Scaled: Scaled Specific impulse | Overpressure impulse
P.(P/P.) Distance Distance (Z)| - Distance (ft) LWPP)*® P.(P/PJ) KPP
(psi)** Z[P/P)” Z=RW%» | R (psi-sac)*** {psi*** (psi-secy***
100 2.6 27 114 039 570.7 2.4
50 3.5 3.6 154 0.56 206.3 1.8
10 71 7.4 317 0.28 325 0.83
1.0 30.0 313 1338 0.07 2.11 0.16
0.67 40.9 42.7 1825%«** 0.05 1.36 0.11
Table B-2A - Organ Threshold Limits
Maximum Effect Overpressure ;
Threshold Organ Type 5 o Distance (fy R -
g (p8) Pao’ + Pon? 0
Eardrum 5 490
Lung 30 252
Lethal 100 152

explosives.

ok
ek ok

Wk

From Reference 1.
From Reference 2, Figure 4-66.

From Reference 2, Figure 4.63 (modeled as a partially confined 3-walled structure).
From Reference 1, Figures 4.5 or 4.6.

Actual distance to nearest Modified-Richmond magazine.

M-12 Road Magazines in Zone 4 East could contain material up to 78,000 Ib of Trinitrotoluene-equivalent
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Table B-3 - Blast Calculations for Adjacent Explosion In M-9 Road Magazines (Zone 4 East)

()

‘Corrected | : | Cormected Corrected | Corrected
Side-on ‘Corrocted Side-on | Reflected: ‘Refiected
‘Overpressure |  Scaled Scaled Specific Impulse | Overpressure |  Impulse
P.P/P) | ~Distance | Distance (Z) | Distance (f) LPR»® _P,(P/P,) A
(psi)** 2(PP)”2 | Z=RW* | R {psi-sec)*** |  (ps)*** | (psi-sec)***
100 26 27 107 0.65 570.7 224
50 3.5 3.6 145 0.52 206.3 1.72
10 71 7.4 298 0.26 32,5 0.78
1.0 30.0 31.3 1259 0.07 2.11 0.15
4.1 11.4 11.9 480**** 0.18 9.8 0.49
5.0 10.4 10.8 435%*wr* 0.19 12.7 0.50

Table B-3A - Organ Threshold Limits

~ Threshold Organ Type Maxlm(::?).%f::’t f\{:::gassure _ Distance ft) R
Eardrum 5 462
Lung - 30 » 237
Lethal 100 © 143
* M-9 Road Magazines in Zone 4 East could contain material up to 65,000 Ib of Trinitrotoluene-equivalent
explosives.

bl From Reference 2, Figure 4.63 (modeled as a partially confined 3-walled structure).
el From Reference 1, Figures 4.5 or 4.6.
*+++  Actual distance to nearest Modified-Richmond magazine.
w++*x*  Actual distance to nearest Steel Arch Construction magazine.
From Reference 1.
2 From Reference 2, Figure 4-66.
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Table B-4 - Blast Calculations for Adjacent Explosion in Steel Arch Construction Magazines
(5-Plex/Sideward Blast)

1
2

Corrected Corrected Corrected Corrected
Side-on - ‘Corrected Side-on Reflected Reflected
Overpressure | - - Scaled Scaled : Specific Impulse | Overpressure Impuise
P.P/P) | Distence Distance (Z) | - Distance (ft) LPPI P,.(PIP) L P/PY#
(ps)** ZPRPYR Z=RWW | R {psi-sacy*** {psi)*** (psi-sec)***
100 2.6 2.7 37 0.22 570.7 0.77
50 3.5 3.6 50 0.19 206.3 0.59
10 71 7.4 102 0.09 32.5 0.27
16.7 56 58 gQ*w+ 0.11 63.2 0.37
44 .4 3.5 3.6 SQ*wwwx 0.19 201.9 0.55
Table B-4A - Organ Threshold Limits
. Maximum Effect Overpressure
Threshold Organ Type SR : -~ Distance (ft) R
gan Type 0% Pos' +Pond) nee ®
Eardrum 5 158
Lung 30 81
Lethal 100 49

explosives.

bl From Reference 2, Figure 4.63 (modeled as a partially confined 3-walled structure).

ek
ek o

ook

From Reference 1.
From Reference 2, Figure 4-66.

From Reference 1, Figures 4.5 or 4.6.
Actual distance to nearest Modified-Richmond magazine.
Actual distance to nearest Steel Arch Construction magazine.

Steel Arch Construction magazines could contain material up to 2600 Ib of Trinitrotoluene-equivalent
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Table B-5 - Blast Calculations for Adjacent Explosion in Steel Arch Construction Magazines (3-

or 5-Plex/Backward Blast)

_Corrected : Corrected Corrected Corrected
. Side-on Corrected Side-on - Reflected Reflected
Overpressure Scaled Scaled Specific Impulse | Overpressure impulse
PJPIP) Distance Distance (2) Distance (ft I(PIPY¥ P.(P/P) - PP
(psi)** ZPPY" | Z=RW" R (psi-sec)*** - (psi*** (psi-sec)***
100 2.6 27 - 37 0.22 570.7 0.77
50 3.5 3.6 50 0.18 206.3 0.59
10 71 7.4 102 0.08 325 0.27
1.0 30.0 31.3 430**** 0.02 2.15 0.05
Table B-5A - Organ Threshold Limits
Ir
: = Maximum Effect Overpressure :
Threshold Organ Type (Ps) (Pes' + Pond) “Distance (ft) R
Eardrum 5 158 ]
Lung 30 81 ||
Lethal 100 49 l

explosives.

&
ki
Thhk

1

From Reference 2, Figure 4.63 (modeled as a partially confined 3-walled structure).
From Reference 1, Figures 4.5 or 4.6.

Actual distance to nearest Modified-Richmond magazine.
From Reference 1.

2 From Reference 2, Figure 4-66.

Steel Arch Construction magazines could contain material up to 2600 Ib of Trinitrotoluene-equivalent
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Table B-6 - Blast Calculations for Adjacent Explosion in Steel Arch Construction Magazines (3-
or 5-Plex/Forward Blast)

Corrected Corracted Corracted Corracted
Side-on Corrected Side-on Reflocted Reflected
Overpressure Scaled Scaled Specific Impulse | Overpressure Impulse
“PPIP) Distance Distance (2) Distance (ft) LPPI® P,(P/P) LPPIPR
(pSI)*"' Z(P/P n)m Z= R/wﬂl R (ps: -890)‘”'* (psi)**i (pSI-SOC)***
100 4.1 4.3 59 0.15 144.9 0.48
50 5.9 6.1 84 0.11 56.2 0.33
10 11.8 12.3 169 0.06 9.7 0.14
1.0 53.0 55.3 760 0.014 1.2 0.03
21 18.1 28.7 43Q**** 0.04 4.6 0.09
Table B-6A - Organ Threshold Limits
Threshold Organ Type Maximum Effect Overpressure Distance (ff) R
gen 1y (0S) Poo’ + Pon) ™
Eardrum 5 323
Lung 30 - 108
Lethal 100 82
* Steel Arch Construction magazines could contain material up to 2600 Ib of Trinitrotoluene-equivalent
explosives.

w From Reference 2, Figure 4.63 (modeled as a partially confined 3-walled structure).
wkk From Reference 1, Figures 4.5 or 4.6. '
bkl Actual distance to nearest Modified-Richmond magazine.
From Reference 1.
2 From Reference 2, Figure 4-66.




B.2  QUANTITY-DISTANCE CALCULATIONS

The limiting quantity-distance for structures in the vicinity of any Modified-Richmond or Steel Arch
Construction magazine was examined when the magazines were considered both receiver and
donor facilities. When the magazines were considered as receiver facilities, adjacent structures
containing high explosives or insensitive high explosives were compared to the siting criteria set
forth in Reference 4, Tables 9-5 and 9-10, respectively. High explosives intermagazine limiting
quality-distances were determined from the orientation of the adjacent structures to the
magazines. Depending on the orientation of these structures, the multiplicative constant (X) used
in the standard limiting quality-distance = X » W'® equation varied. Conservative orientations
were used in all cases. For example, the limiting quality-distance for the M-9 Road magazines
(Zone 4 East) (65,000 Ib Trinitrotoluene-equivalent explosives) from any Modified-Richmond
magazine is computed using the equation limiting quality-distance = 2 « W' (from Reference 4,
Table 9-5). Therefore, the limiting quality-distance for this structure is limiting quality-
distance = 2 » (65,000)" = 80 feet. Insensitive high explosives intermagazine limiting quality-
distances were taken directly from Reference 4, Table 9-10.

When the Modified-Richmond or Steel Arch Construction magazines were considered as potential
donor facilities (2,600 Ib Trinitrotoluene-equivalent explosives), the appropriate high explosives
interbuilding limiting quality-distances to adjacent structures were determined using Reference 4,
Table 9-3a. For example, the high explosives interbuilding limiting quality-distance to
Building 4-26 from the nearest Modified-Richmond magazine (conservatively assumed to be a
side blast) is 97 feet. High explosives intermagazine limiting quality-distances were taken directly
from Table 9-5, assuming conservative geometries between magazines. (Insensitive high
explosives limiting quality-distances were omitted from this analysis because both the Modified-
Richmond and the Steel Arch Construction magazines have designs and construction features
in accordance with Reference 4 and may contain up to their physical capacity of insensitive high
explosives.) Tables B-7 through B-9 present the limiting quality-distances for facilities adjacent
to the Modified-Richmond and Steel Arch Construction magazines.

B.3  DEFINITION OF MAXIMUM CREDIBLE EXPLOSION MISSILE

Based on an analysis of the potential for explosions that could occur in Zone 4, the maximum
credible explosion that could affect a Modified-Richmond or Steel Arch Construction magazine
is an explosion that could occur in a high explosives staging magazine (i.e., a Modified-Richmond
magazine) located on M-9 Road on the east side of Zone 4. Because this is the maximum
credible explosion that could affect the magazines, it also has the potential to generate the
maximum credible explosion missiles. The following discussion defines the mass and velocity of
the maximum credible explosion-generated missile that could affect a Modified-Richmond or Steel
Arch Construction magazine.

The mass and velocity of the maximum credible missile from an explosion in a Modified-Richmond
magazine on Road M-9 were defined using information contained in DOE/TIC-11268
(Reference 1). Reference 1 contains data on fragment characteristics (e.g., mass and range) from
several documented explosions. The data are presented in percentile form. Therefore, it is
possible to select a 95th percentile projectile such that 95 percent of all fragments would be lower
in mass and lower in range than that projectile. Given that the data were available only to the
95th percentile, this percentile was chosen as the statistical cutoff point. From this reference, the
95th percentile fragment mass is 40 Ibs and the 95th percentile range is 1485 ft. (That is, there
is about a 10 percent chance that a more threatening missile [in terms of either mass or range]
could be generated from the explosion of a Modified-Richmond magazine on M-9 Road).
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Table B-7 - Explosive Separation (Intermagazine) Distances - Modified-Richmond Magazines
as Receiver (Limiting Cases Only)

Required - ‘Required Distance
High ixpfoslves Minimum g‘x“lgzz"e E‘g‘; _“Minimum | From Nearest
Adjacent himit Separation p , o8 - Separation Modified-
‘Structure/Vehicle ('!'ri'mtr‘otoluene-* Distance - High . (Trin I'“‘””?ge;. Distance - Richmond
: Equivalence, Ib) Explosives quivalence, 10)*** | |1anehive High | Magazine (f)
> . ‘Explosives {ft)**
Magazines on M-13 2290
Road 104,000 94 200,000 250 (4-39 through
(4-71 through 4-75)" 4-44)
Magazines on M-12 1825
Road 78,000 85 200,000 250 (4-39 through
(4-65 through 4-70)! 4-44)
Magazines on M-9 435
Road 65,000 80 200,000 250 (4-39 through
(4-45 through 4-51)' 4-44)
Modified- 450
Richmond (Any except
2,600 38 200,000 ¢
Magazines* N/A 4-19,
4-21, or 4-25
Steel Arch 80
Construction 2,600 18 N/A* N/A* (4-39 through
Magazines' 4-42)

> Trinitrotoluene-equivalence for high explosives is obtained by multiplying the high explosives limit by 1.3
(Example: for closest Steel Arch Construction magazines; 2,600 Ib Trinitrotoluene-equivalence =
1.3 « 2,000 Ib high explosives limit).

bl From Reference 4, Tables 9-5 and 9-10.

Trinitrotoluene-equivalence for insensitive high explosives is obtained by multiplying the insensitive high
explosives limit by 1.0 (Example: for closest Modified-Richmond magazines; 200,000 Ib Trinitrotoluene-
equivalence = 1.0 » 200,0000 Ib insensitive high explosives limit).

Considered non-standard earth-covered magazines (see Reference 4).

Considered standard earth-covered magazines (see Reference 4).

These donor magazines may contain up to their physical capacity of insensitive high explosives,
because their construction and siting requirements comply with Reference 4.
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Table B-8 - Explosive Separation (Intermagazine) Distances - Steel Arch Construction
Magazines as Receiver (Limiting Cases Only)
' : Required Insensitive High ‘Required | Distance From
High Exp::)siv es Minimum Explosives Limit Minimum ‘Nearest Steel
Adjacent int "; Separation (Trinitrotoluene- Separation Arch
Structure/Vehicle E(T ;ar]ot ”e'l‘:‘* Distance - High |  Equivalence, Distance - Construction
quivalence, 10)* | £ niosives (f)** 15) ke Insensitive High | Magazine (ft)
Explosives {ft)**
Magazines on M-9 480
Road 65,000 80 200,000 250 (4-119 through
(4-45 through 4-51)" 4-142)
o . 450
Modified-Richmond
Magazines® 2,600 18 200,000 N/A® (4-125 through
4-140)
Steel Arch 50
Construction 2,600 18 N/A® N/A® (Any) A
Magazinest —4
* Trinitrotoluene-equivalence for high explosives is obtained by multiplying the high explosives limit by 1.3
(Example: for closest Steel Arch Construction magazines, 2,600 Ib Trinitrotoluene-equivalence =
1.3 « 2,000 Ib high explosives limit).
bl From Reference 4, Tables 9-5 and 9-10. )
bl Trinitrotoluene-equivalence for insensitive high explosives is obtained by multiplying the insensitive high
explosives limit by 1.0 (Example: for Steel Arch Construction Magazines, 200,000 Ib Trinitrotoluene-
equivalence = 1.0 » 200,0000 Ib insensitive high explosives limit).
t Considered non-standard earth-covered magazines (see Reference 4).
¢ Considered standard earth-covered magazines (see Reference 4).
¢ These donor magazines may contain up to their physical capacity of insensitive high explosive, because
their construction and siting requirements comply with Reference 4.
e,
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Table B-9 - Explosive Separation (Intraline and Intermagazine) Distances - Steel Arch
Construction Magazines as Donors (Limiting Cases Only)

——

Required:Minimum
Separation Distance From

Required Minimum
Separation ‘Distance From

Distance From Nearest

Adjacent Nearest Steal Arch Nearest Steel Arch Steel Arch Construction
~ Structure/Vehicle Construction Magazine - | Construction Magazine - Magazine (f
High Explosives (ft)** Insensitive High Explosives
m)iii
Steel Arch Construction 50
18 N/A
Magazines' f (Any)
Modified-Richmond 80
1
Magazines' 8 N/A (Any)
Maaazines i . 480
agazines in Zone 4 East 55 N/A (4-44 through 4-51)
Building 4-145 250 N/A (45:’:’9)
Building 4-26 97 N/A 700

(4-103 or 4-104)

* Steel Arch Construction magazines have a maximum of 2,600 Ib Trinitrotoluene-equivalent of explosives.
o From Reference 4; Tables 9-3a and 9-5.
***  Steel Arch Construction magazines may contain up to their physical capacity of insensitive high
explosives, because their construction and siting requirements comply with Reference 4.
' Considered standard earth-covered magazines (see Reference 4).
¥ Considered non-standard-earth covered magazines (see Reference 4).




A reasonable determination of the missile velocity from the range can be performed by
recognizing that, given a fixed range, the velocity varies with the takeoff angle of the fragment (i.e.,
a fragment that travels 1485 feet from the point of the explosion could get there either by going
very fast at a takeoff angle near 0° or near 90°, or by traveling less rapidly at a takeoff angle near
45°. If we assume that the takeoff angle of fragments are randomly distributed, then it is possible
to determine a 95th percentile velocity in the following manner. If the 40 Ib fragment could travel
1485 feet by taking off at any angle between 0° and 90°, then we need only eliminate the 95
percent of the angles in this range associated with the lowest velocities to find a 95th percentile
angle. The angles which bound the slowest 95 percent of all velocities are 2.25° and 87.75°, both
of which yield the same velocity. Therefore, 95 percent of all of the possible takeoff angles with
the lowest velocities lie between 2.25° and 87.75°. The velocity which corresponds to these two
angles (i.e., the 95th percentile velocity) is obtained using the standard trajectory equation:

R = [V,2SIN(28)]/g (Reference 5)
where:

R = the range of the projectile (ft)

V, = the takeoff velocity (ft/s)

8 = the takeoff angle (degrees or radians)

g = -the acceleration due to gravity (ft/s?

Solving this equation for velocity and substituting for known values yields:
Vv, [Rg/SIN(26)]°°

[1485 « 32/SIN(2 « 2.25%]°5

778 ft/s

it nn

Therefore, the result is that we have a 40 Ib missile traveling at 778 ft/s with a takeoff angle of
2.25°. Neglecting the effect of air friction, the striking velocity will be the same.

Now it is necessary to see if this projectile can éctually strike a Modified-Richmond or Steel Arch
Construction magazine, the closest of which is a Steel Arch Construction magazine 425 feet away.
The height of a projectile, neglecting air friction, is given by the following formula:

y = [TAN(8)]x - [g/(2V,2C0S?[6])]x? (Reference 5)
where:

the height of projectile at distance x (ft)

the distance of projectile from takeoff point (ft)
the acceleration due to gravity (ft/s?)

the takeoff velocity of the projectile (ft/s)

<@ X<
nnnn

Substituting in the known values gives:

[TAN(2.25%)] » 425 - [32/2 « (778)2 » COS2(2.25%] » 4252
11.9 ft

y

o
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Therefore, the projectile will be no more than 11.9 feet off the ground when it has traveled 425
feet, the distance to the Steel Arch Construction magazine, so it is physically possible for the
missile to strike the magazine. The structural analysis of this missile impact is presented in
Appendix C, Section C.5. The probability of this missile event sequence is discussed in Section
7.2.8 of the Final Safety Analysis Report, Zone 4 Magazines (Reference 6).
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APPENDIX C
STRUCTURAL ANALYSIS SUMMARY

This appendix presents a summary of the structural analysis for the Zone 4 Modified-Richmond
and Steel Arch Construction magazines. The response of the structures to Earthquake,
Tornados, adjacent explosion pressures, and missiles is evaluated using current Department of
Energy natural phenomena design guidelines and appropriate analytical methods. The purpose
of this structural analysis was to determine if the magazines could be damaged as a resulit of the
forces produced by these external events. This appendix is a summary of the analysis contained
inthe for Zone 4 Safety Analysis Report (Reference 1). The magazines are classified as Moderate
Hazard facilities, based on a Pantex-specific facility ranking methodology.

C.1 DESCRIPTION OF ZONE 4 MAGAZINES
C.1.1  Modified-Richmond Magazines

The original Richmond magazine sides and back wall are constructed using unreinforced
concrete, gravity-type retaining walls. The walls are thick at the base and taper to the top. The
magazines were modified by the replacement of the original wood front wall and roof with
reinforced concrete components. A reinforced concrete center wall was also added. The center
wall is a steel-reinforced concrete wall that divides the structure into two distinct staging areas.
This dividing wall extends throughout the entire length and height of a magazine. The interior wall
extends below grade into concrete footings. The walls are joined to the footings by male/female
notches. The original magazine berms reached the top of the side walls; these berms were
enlarged and a layer of soil is placed over the reinforced concrete roof.

The reinforced concrete front wall is attached to the rest of the structure at the center wall. The
roof consists of reinforced concrete slabs, which are supported by the side walls, rear wall, and
front wall. The slabs are precast in some of the magazines and cast in place for others. Values
of compressive concrete strength of 3,000 psi and 40,000 psi for the reinforcing rebar were used.

The entrance to the magazines consists of one set of double doors for each staging or interim
storage area. The doors are constructed A-7 steel plate. Each door is supported by two hinges
with a center locking mechanism. There are large concrete block barriers placed in front of the
doors for security purposes.

C.1.2 Steel Arch Construction Magazines

The main feature of a Steel Arch Construction magazine is a metal arch constructed of
corrugated, galvanized steel panels fitted together with bolts. The steel arch is embedded into
the front, back, and side walls using anchor bolts and strap anchors that extend into the concrete.
Earth overburden is placed over the steel arch. The only penetration in the arch is for a steel
ventilation pipe that provides a pathway for natural air circulation through the magazine.

The side (north and south) walls of the magazine are curb-like and are part of the stem wall of
the structure. The front (east) wall is constructed of reinforced concrete. This wall extends to the
top of the structure and spans the width of the magazine. This wall rests on top of a steel-
reinforced concrete stem wall. Extending along the front wall of a magazine are "connecting"
walls that intertie the 3- and 5-magazine complexes. These walls, along with the front wall of each
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individual magazine, form a continuous concrete face for each complex. The connecting walls
are tapered in height away from the magazine front wall. The primary function of these walls is
to retain the earth overburden placed against the sides of the magazines. The back (west) wall
extends to the top of the structure and spans the width of the magazine. The magazine floor is
a steel-reinforced concrete slab that rests upon coarse aggregate fill. The slab is also sloped
back to front for drainage purposes.

The single entry to the magazine is an insulated, steel double door. The double doors are
secured to each other with two locking hasps, and the entire door assembly is secured to the
magazine structure with locking bars at the top and bottom of the door opening. Separate key
locks are used in each locking hasp. Located in front of and covering the magazine door is a
two-piece, steel-reinforced concrete barrier. There are also headwall barriers placed on either
side of the door barrier to protect the front wall of some magazines. These headwall barriers
remain in place under all normal operating conditions.

C.1.3 Earth Overburden

The earth overburden covering both the Modified-Richmond and Steel Arch Construction
magazines consists of a sandy clay. The average dry density of the soil is 110 pcf and the water
content is approximately 15 percent. Based on these values, the total weight of the soil is 130
pcf.

C.2 DEFINITION OF DESIGN BASIS AND MAXIMUM CREDIBLE EVENTS

For natural phenomena events (e.g., Earthquakes and Tornados), two levels of magnitude are
studied for their effects on the magazines: (1) Design Basis, and (2) Maximum Credible. Design
Basis magnitudes are described in Department of Energy-sponsored guidelines (References 2,
3, and 4). Maximum Credible magnitudes are based both on Department of Energy-sponsored
guidelines and on a detailed study of the regional and the Pantex Plant geology, seismicity, and
meteorology (References 4 and 5). Maximum Credible Events are considered beyond the design
basis for this facility. The aircraft crash scenario is based on a light, general aviation aircraft with
a weight of 3,500 pounds and an impact velocity of 80 mph. The basis for this selection is
provided in Appendix E. The magnitude of other external events (e.g., pressures from adjacent
explosions, explosion- and tornado-generated missiles) is either based on the blast analysis
summarized in Appendix B or is prescribed in Department of Energy-sponsored guidelines. Only
a single magnitude level for these latter external events is studied in this analysis. Table C-1
presents the events that are considered for the structural analysis, their magnitudes, and the basis
for their selection.

C.3 EARTHQUAKE ANALYSIS

This section summarizes the response of the magazines to earthquake forces. The structures
were assessed for both the design basis earthquake and the maximum credible earthquake,
which is beyond the design basis. The design basis earthquake for Moderate Hazard facilities
at the Pantex Plant has a maximum horizontal acceleration of 0.10 g and a frequency of
occurrence of 1.0 x 10 per year. The maximum credible earthquake for the Pantex Plant is
defined as having a maximum horizontal acceleration of 0.33 g, with a frequency of occurrence
between 1.5 x 10°and 1.0 x 10* per year (Reference 3). The Design Response Spectrum used
for the design basis earthquake was used for the maximum credible earthquake with appropriate
scaling. '
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Table C-1 - Definition of Design Basis and Maximum Credible Events

mile [straight] wind)

(200 mph fastest
mile [straight] wind)

E Design‘Basis Maximum Credible
Magnitude Magnitude Besls
Earthquake 0.10g 033 g + References 2 and 3
(98 cm/sec?) (323 cm/sec?) Design Basis
Earthquake
» Reference 5 Maximum
Credible Earthquake
External Blast N/A 5.7 psi overpressure + Blast Analysis (see
(M-9 Road Magazine) (equivalent static load) Appendix B)
Blast-Generated Missile N/A 40 |b piece of concrete |« Blast Analysis (see
at 778 fi/s Appendix B)
Tornado 150 mph (132 mph fastest 220 mph e References 2 and 3

Tornado-Generated
Missile

15 Ib, 2 inch x 4 inch
wooden timber, traveling at

N/A

Reference 2

100 mph (horizontal);
maximum height 150 ft;
70 mph (vertical)

e 751b, 3 inch diameter
pipe, traveling at 50 mph
(horizontal); maximum
height 75 ft; 36 mph
(vertical)

Aircraft Impact N/A

3,500 Ib aircraft impacting |+ Appendix E

at 80 mph

C.3.1 Static Analysis

The magazines are examined using a conservative static analysis approach. The static analysis
was limited to determining the total base shear on the. magazines produced by the earthquake
and then determining if the shear resistance of the various magazine structural elements can
resist the load. No analysis of the magazine contents or subsystems to the earthquake load is
presented.

C.3.1.1 Design Basis Earthquake/Maximum Credible Earthquake - Modified-Richmond Magazine
Earthquake Summary

The magazine structure resists earthquakes by transferring the resulting lateral loads through the
connection between the roof and the wall and through the walls to the base slab. The sidewalls
also serve to resist the active earth pressures developed in the overburden as a result of the
earthquake. The lateral loads resulting from the horizontal acceleration of the roof are resisted
by the shear strength of the grout between the roof and walls.

Based on a 16-inch wide grout pad, the grout strength from the design basis earthquake is 1,100
pounds per square foot or 8 psi. Grouts and mortars are typically capable of developing shear
stresses of approximately 50 psi. Thus, the resulting factor of safety is about 6. This analysis is
extremely conservative in that it neglects the additional support provided by steel dowels between
the roof and the walls and only accounts for the shear transfer between two of the four walis.
Frictional forces are also neglected.
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In addition to the loads imposed by the roof, the sidewalls may undergo an increase in lateral
load as aresult of the Earthquake. A check for addition horizontal loads (active pressure), placed
on the walls by the Earthquake, indicated that the cohesive strength of the soils is sufficient to
prevent it from imposing additional loads on the wall due to a design basis earthquake.

The analysis of the response of the structure to the maximum credible earthquake, which is
beyond the facility’s design basis, was performed in the same manner as for the design basis
earthquake. The lateral response of the roof was scaled directly from the design basis
earthquake results. The resulting shear stress in the grout will be approximately 25 psi (3.3 * 8
psi); thus, the factor of safety during the Maximum Credible Earthquake is expected to be close
to 2.

Table C-2indicates that the Modified-Richmond magazines are not expected to suffer any distress
from the horizontal or vertical loads associated with both the design basis earthquake and
maximum credible earthquake. The values shown in Table C-2 were taken directly from the
Zone 4 Safety Analysis Report.

Table C-2 - Design Basis Earthquake/Maximum Credible Earthquake Modified-Richmond
Magazine Static Analysis Summary

mu :
Design Besis | '(CIT |
Earthquake % Design :
e of Load Earthquake Results
Typ Value arthqu Allowable
(0.10 g) Value
' 0.33 g)
Horizontal - Shear Load at 8 psi 25 psi 50 psi No Damage
Roof/Wall (remains elastic)
Vertical - Roof Bending 175 in-kips 208 in-kips 453 in-kips No Damage
Moment (remains elastic)
Vertical - Shear at Roof 45 psi 54 psi 110 psi No Damage
Supports (remains elastic)
Vertical - Load on Footing 3,940 psf 3,970 psf 4,900 psf No Damage
(remains elastic)

C.3.1.2 Design Basis Earthquake/Maximum Credible Earthquake - Steel Arch Construction
Magazine Earthquake Summary

The method to calculate the total base shear on the magazine structure is also based on the
general static analysis equation (Reference 6). The required strength of the structure will be
based on the horizontal force (F) exerted on the structure from the weight of the surrounding soil
and the corresponding equivalent hydrostatic force (P) exerted on one side of the arch only. The
vertical analysis for the steel arch assumes that the structure is in a compression mode. The
design pressure (P,) is created by the weight of the soil above the arch.

The static analysis of the response of the structure to the maximum credible earthquake may be
performed in the same manner as for the design basis earthquake. The response of the structure
was scaled directly from the design basis earthquake results. The resulting vertical and horizontal
stress may be obtained by multiplying the values for the design basis earthquake conditions by
appropriate scaling factors. ‘
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Table C-3 shows no damage to the Steel Arch Construction magazines for the design basis
earthquake event. The vertical analysis indicates that there is a significant safety margin in the
structure to resist the maximum credible earthquake loads. In addition, the horizontal analysis
indicates that under maximum credible earthquake conditions, minor damage may be expected
because the maximum allowable bending stress applied to the steel arch (35.6 ksi) is greater than
the capacity of the structure (33 ksi). However, because of the significant safety factors applied
to the construction of the steel arch and to the analytical techniques used, only very minor
damage is expected.

Table C-3 - Design Basis Earthquake/Maximum Credible Earthquake Steel Arch Construction

Magazine Static Analysis Summary
S Design Basis Maximum Credible | Desian
. Type of Load . - |- Earthquake Value | Earthquake Value Allowagbla Results
. (0.10 g) (0:33 g) : 4

Horizontal - Bending 10.78 ksi 35.6 ksi 33.0 ksi Minor yielding of Arch at

Stress on Arch due to Maximum Credible Earth-

Soil Loads quake, but no failure, Design
Basis Earthquake remains
elastic

Vertical - Wall 0.386 in/ft 1.275 in?/ft 3.658 inf/ft | No Damage (remains elastic)

Cross-Sectional Area

(A)

C.3.2 Dynamic Analysis

C.3.2.1 Design Basis Earthquake/Maximum Credible Earthquake - Modified-Richmond Magazine
Earthquake Summary

For the horizontal dynamic analysis, the roof and center wall were modeled as an inverted
pendulum, the motion of which is restricted by the forces developed at the roof-sidewall
connection. This connection is assumed to be rigid in the analysis. The results are then checked
against the capacity of the connection. If the resulting reactions are less than the capacity, the
assumption of rigidity is valid.

Modeling the roof as a compression spring connecting the centerwall and the sidewalls, an
equivalent earthquake static load is calculated to be 8.75 Ib/ft. Since the static analysis used an
earthquake load of 36 Ib/ft for the design basis earthquake, the static analysis is conservative.
In addition, the Maximum Credible Earthquake static analysis is also conservative. Thus, no
components of the magazine facility are vulnerable to either the design basis earthquake or the
maximum credible earthquake.

C.3.2.2 Design Basis Earthquake/Maximum Credible Earthquake - Steel Arch Construction
Magazine Earthquake Analysis

The horizontal motions of the steel arch structure are obtained by modeling the structure as a
"pinned-pinned arch," with modes being X symmetric and Y antisymmetric about the midspan
(Reference 7, Table 9-2, Case 2).

Because the maximum horizontal bending stress of the steel arch (5,776 psi) is significantly less
than the allowable bending stress of A-36 steel (33,000 psi), no failure of the structure is expected
for either the design basis earthquake or the maximum credible earthquake.
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Both the vertical and horizontal analyses indicate that there are significant safety margins in the
structure to resist the maximum credible earthquake loads.

Table C-4 - Design Basis Earthquake/Maximum Credible Earthquake Steel Arch Construction

Magazine Dynamic Analysis Summary

Deesrit%n B:: g I\g::mr: Steel Arch
: arthquake eel Arc!
Type of Load Valuo Ear\t/t;?uueake Capacty Results
0.10 :
( g) (0.33 g)
Horizontal - 5,776 psi 19,061 psi 33,000 psi No Damage
Maximum Bending (remains
Stress (o,)) elastic)
Vertical - Wall 0.322 in?/ft 1.063 in?/ft 3.658 in?/ft No Damage
Cross-Sectional (remains
Area (A) elastic)

C.4 EXTERNAL EXPLOSION ANALYSIS

Based on consequence and probability estimates contained in Appendix B, "Blast Calculations"
and the Zone 4 Safety Analysis Report, the maximum credible blast environment that a Modified-
Richmond or Steel Arch Construction magazine could experience would result from a detonation
of 50,000 Ibs of high explosives in a Richmond magazine on M-9 Road (Zone 4 East). The effects
of this maximum credible explosion on both types of magazine structures are discussed below.

C.4.1 Modified-Richmond Magazine

The maximum credible external explosion affecting Zone 4could resutt in a side-on overpressure
of 4.1 psi and a corresponding impulse of 0.18 psi-sec affecting a Modified-Richmond magazine.
This blast acts as distributed load on the roof of the structure. For the purposes of the following
calculation, the blast is modeled as a triangular pulse with a peak value of 4.1 psi and a duration
(ty) of 0.087 sec.

An equivalent static load may be computed based on the ratio of the time of duration for the
triangular pulse to the natural period of the roof beam. The natural period of a simply supported
beam was calculated in the seismic analysis section (T = 0.11 sec).

The Dynamic Load Factor obtained from Biggs (Reference 8) is 1.4. Thus, the equivalent static
load is calculated to be 5.7 psi or 826 psf. The combination of the blast load and the dead load
(540 psf) results in a maximum bending moment of 295 in-kips. From the seismic analysis, the
ultimate capacity of the beam is 453 in-kips.

Because the maximum bending moment is less than ultimate capacity of the roof beam, the roof
will not collapse as a result of a detonation in a Modified-Richmond magazine on Road M-9.

The steel doors of the facility are modeled as plates simply supported along the top, bottom, and
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hinged side. Since the concrete barriers in front of the doors can be expected to shield them
from the effects of the reflected pressure, they are assessed only against the side-on
overpressure.

The side-on pressure necessary to yield the doors is 7.56 psi. The natural frequency of the door
is (Reference 9) calculated to be 115 sec™, and the period of the door is 0.054 sec. The
response of the door may be obtained using t,/T = 0.087/0.054 =1.61 and
R/F = 7.56/4.1 = 1.84 and Figure 2.24 in Biggs. The resulting ductility ratio is 0.9, indicating the
plate will not yield. The door can thus withstand the expected blast pressures, provided the
concrete front barriers are in place.

C.4.2 Steel Arch Construction Magazine

The maximum credible external explosion in Zone 4 could result in a peak overpressure on the
roof of 5.0 psi and a specific impulse of 0.19 psi-sec affecting a Steel Arch Construction
magazine. This pressure-time history may be represented by a triangular pulse with a t, of 0.076
sec.

The period of steel arch under a pure compressive load is computed to be 0.03 sec. From
Reference 6, Figure 2-7, the dynamic load factor is equal to DLF,, = 2, which leads to an
equivalent static load (L,) on the roof of the structure of 10 psi (1440 psf). Equivalent static load
(L,) is used to compute ring compression (C) of 18723 Ib/ft. Therefore, the required wall cross-
sectional area (A) can be computed to be 1.34 in%/ft. Because the required wall cross-sectional
area (1.34 in?%/ft) is much less than the actual cross-sectional area of the steel arch (3.658 in?/ft),
the structure is expected to withstand the blast overpressure.

The doors on the Steel Arch Construction magazine are similar to those on the Modified-
Richmond magazines exceptin cross section. The Steel Arch Construction doors are steel plated
backed angles. The plates have an equivalent thickness of approximately 1.38 in, and a capacity
at yield of 3.1 psi. The natural period is 0.04 sec. Using the same design charts as for the
Modified-Richmond magazine with t,/T of 0.076/0.04 = 1.9 and R/F of 3.1/5.0 = 0.62 results in
a ductility ratio of approximately 17. The ductility ratio of 17 implies significant deformations and
is towards the upper bound (20) of allowable deformations (Reference 10). However, the loading
on the door is probably overstated, given the shielding effects of the concrete barriers.
Furthermore, the yield is based on the development of the plastic moment at one point, the mid-
span of the unsupported side of the door. The pressures required to develop the rest of the
plastic hinges will be somewhat higher. The doors are thus expected to undergo significant
plastic deformations, but remain in place.

C.5 EXPLOSION-GENERATED MISSILE ANALYSIS

The maximum credible explosion-generated missiles that could threaten a Modified-Richmond or
Steel Arch Construction magazine would be from a hypothetical explosion of 50,000 Ibs of High
Explosives in a Richmond magazine on Road M-9 (Zone 4 East) (see Appendix B). The donor
Richmond magazine is constructed of unreinforced concrete and a wooden truss roof. The
maximum credible missile produced by this explosion is estimated to be a 40 Ib concrete
fragment traveling 778 ft/sec (see Appendix B). Because all Modified-Richmond and Steel Arch
Construction magazines face east (toward the Road M-9 Richmond magazines), the security
barriers covering the front of each magazine would be the most likely target for explosion-
generated missiles. Probability discussions inthe Zone 4 Safety Analysis Report also indicate that
the security barriers are the only credible missile target. :
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To determine if this missile penetrates the concrete barrier in front of the magazines (which is
identical for both Steel Arch Construction and Modified-Richmond magazines), the methods
described in Reference 11 are followed. This reference presents a general penetration equation,
which can be used regardless of the source of the missiles. This equation relates the scabbing
thickness (i.e., the thickness of the concrete barrier needed to resist scabbing on the inward face)
to the weight, velocity and size of the missile and to the strength of the concrete barrier. The
scabbing thickness serves as a very conservative estimate of the penetration thickness (i.e., the
thickness of the concrete barrier needed to resist penetration) (Reference 12).

The scabbing thickness is calculated to be 24.1 in. Thus, the barrier must be 24.1 inches thick
or scabbing off the back face of the barrier will occur. The barrier is 24 inches thick at its thinnest
point, so scabbing by the missile is expected to occur. Because the required thickness to resist
scabbing is the same as the actual barrier thickness, it would be overly conservative to conclude
that the missile will actually penetrate the barrier and strike the magazine. (It is important to note
that the analysis is already extremely conservative because a non-deformable missile is assumed.
The real missile is concrete, which is likely to break up on impact). Since the penetration of the
magazine wall will not occur, the only damage of interest would be to the concrete barrier, not
to the magazine itself. Thus, the effects on the Modified-Richmond and Steel Arch Construction
magazines due to the maximum credible explosion-generated missiles are negligible.

C.6 TORNADO ANALYSIS

Of the three types of winds (straight, hurricane, and tornado) investigated, tornados are
considered the most pertinent and severe for the Pantex Plant. The only components of the
Modified-Richmond and Steel Arch Construction magazine that may be vulnerable to these winds
are the doors. The doors are blocked with large concrete blocks, which must be moved before
the steel magazine doors can be opened. Because the magazines are closed and the concrete
blocks replaced at the first sign of severe weather, the magazines are modeled in this secured
configuration.

The design basis tornado and maximum credible tornado wind speeds used in assessing the
structure are 132 mph and 200 mph, respectively. The resulting pressures are 36 psf for design
basis tornado and 82 psf for maximum credible tornado. The effective pressure on the concrete
blocks, depending on its orientation to the wind, is shown in Table C-5.
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Table C-5 - Effective Pressure for Design Basis Tornado and Maximum Credible Tornado

Design Basis Tornado Maximum Credible Concrete Block
Orientation: of Wind Value (36 Pst at 132 | Tornado Value (82 Psf at Toppling Resuits
: mph) 200 mph) Capacity
Windward: 80 percent of Pressure 29.6 psf 66.0 psf 140.0 psf No Damage
for Design Basis Tornado and (block
Maximum Credible Tornado remains
upright)
Leeward: -50 percent of Pressure -18.0 psf -41.0 psf 140.0 psf No Damage
for Design Basis Tornado and (block
Maximum Credible Tornado remains
upright)
Side: -70 percent of Pressure for -25.0 psf -57.0 psf 140.0 psf No Damage
Design Basis Tornado and (block
Maximum Credible Tornado remains
upright)

Because it requires approximately 140 psf to topple the blocks, the magazines are considered
invulnerable to the design basis tornado and the maximum credible tornado.

C.7 TORNADO-GENERATED MISSILES

Two types of missiles are considered in this analysis: (1) a tornado-driven, 75-Ib, 3-inch diameter
pipe traveling at 50 mph, and (2) a tornado-driven, 15-Ib, 2-inch by 4-inch wooden timber traveling
at 100 mph. Tornado-driven missiles are specified as a Design Basis Accident in the Department
of Energy design and evaluation guidelines.

Similar to Section C.5, Explosion-Generated Missile Analysis, the scabbing thickness is used to
determine if the missile penetrates the magazine's concrete barrier. The scabbing thickness is
calculated to be 8.0 inches for the pipe missile and 6.6 inches for the timber missile. The barrier
is 24 inches thick at its thinnest point, so scabbing (and, thus, penetration) by both the pipe
missile and the timber missile is not a problem.

C.8 AIRCRAFT IMPACT ACCIDENTS

General aviation aircraft represent the only credible threat to the Modified-Richmond and Steel
Arch Construction magazines in Zone 4 (see Appendix E). For purposes of assessing the
damage potential of these aircraft, the following parameters are used:

3,500 Ibs
80 mph

Aircraft Weight
Aircraft Impact Velocity

The weight is typical of light general aviation aircraft which make up the bulk of the class. The
impact velocity is approximately 1.3 multiplied by the stall speed (=60 mph for aircraft of this
class). The aircraft impact area is 20 ft2.

The analysis consists of converting the momentum of the airplane into an impulsive load for the
component (roof or front door) of interest. The roof and concrete front barriers are also checked
against penetration.
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C.8.1 Moadified-Richmond Single Degree of Freedom

The resulting load time history is applied to a single degree of freedom system representing the
magazine response. The system has the same elastic-plastic deformation properties as the
magazine. The loading is not assumed to be attenuated by the soil cover, however the soil does
distribute the load and serve as additional mass in the calculations. This analysis is conservative
since the impulse is assumed to act normal to the structural surfaces involved.

The maximum response is calculated to be approximately 1.3 times the elastic response and well
within the allowable limits.

Assessing other general aviation weight and velocity combinations in the same manner results
in the following combinations, which yield the maximum allowable deflection:

Weight 3,500 Ibs 5,000 Ibs 6,200 Ibs
Velocity 105 mph 88 mph 80 mph

Using bomb penetration data, the energy required to penetrate concrete covered with soil is
estimated to be 38.0E+06 (Ibs, fps) (Reference 10). Energy is typically expressed in terms of
WV'8 for penetration problems of this type. This is a result of empirical fits rather than derivation.

The energy contained in the aircraft at impact (3,500 Ibs at 117 fps) is 18.4 x 10° (Ibs, fps). Thus,
the plane is not expected to penetrate the roof.

C.8.2 Impact on Steel Arch Construction Magazine

For the analysis of the aircraft impact on the Steel Arch Construction magazine, it is conservatively
assumed to be a static load because the dynamic load factor (Reference 8) is calculated to be
less than 1.0. The resulting peak stress is calculated to be 6.1 psi.

Because the resulting stress (17,400 psi calculated from F=Mc/l) is less than the allowable
(33,000 psi material strength), the arch will survive. Since the arch shape is susceptible to
buckling effects, the critical stress for buckling is compared to the actual stress. The actual stress
(6.1 psi) is less than the critical buckling stress (41.6 psi). Thus, the arch will not buckle.

Penetration analysis is performed assuming the aircraft generates a peak load of 77,600 Ibs over
a 20 ft? area. Allowing for a maximum dynamic load factor of 2.0, the actual shear stress is
calculated to be 3,000 psi with an allowable shear stress of approximately 14,000 psi. Thus, the
shear limits of the steel arch are not exceeded.

C.8.3 Impact on Concrete Barriers

The light aircraft cannot penetrate the barriers. This is based on data for general purpose bombs,
which indicates that for general purpose bombs of 500 Ibs or less, perforation is limited to
approximately 1.7 ft (Reference 10). This occurs only at much higher velocities than being
considered here. The 500 Ib was used as a limit since this is the approximate weight of the
engine. The rest of the aircraft is light weight and easily crushable and, therefore, not considered
a penetration threat.
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C.8.4 Conclusions

The Modified-Richmond magazines are more vuinerable than the Steel Arch Construction
magazines to aircraft impact. Both should be able to withstand the impact of the light aircraft
postulated in Appendix E.
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APPENDIX D
FORKLIFT OPERATIONAL ACCIDENTS

D.1 FORKLIFT ACCIDENT

The Zone 4 operations were carefully examined for the possibility of operational accidents. The
‘most limiting accident involves a forklift puncturing an AL-R8 pit container, which was qualitatively
estimated to have potentially significant consequences in the failure modes and effects analysis
performed in the Zone 4 Safety Analysis Report. This accident involves the special forklift that
would operate in magazines with the planned palletized, horizontally stacked pit containers.

The forklift will have a single boom projection for picking up specially designed pit pallets, instead
of the double tine fork mechanism usually found on forklifts. The forklift will also have many safety
features that should prevent the puncture accident. Among these are metal guide rails that
should physically prevent the forkliift from veering into a stack of pallets and sensors that will
prevent the movement of the forklift boom, unless it is positioned properly in both the vertical and
horizontal planes for picking up a pallet. In addition, the operators will be trained to exercise
extreme care in performing operations in the magazines. Many factors are involved that reduce
the probability of damage to a pit, even if a forklift accident were to occur. These include the
angle of incidence of the boom on the container, the range of forklift forces and velocities
involved, and other factors. However, since the design of the forkiift/pallet system was not
complete at the time of publication, it was not possible to do a complete quantitative analysis of
the system to determine the probability of occurrence of a forklift accident. Therefore, the forklift
accident that involves damage to a pit in a container is assigned a probability of “Likely" according
to Department of Energy guidance, and the consequences are estimated.

After consideration of the range of operational accidents that could occur, a bounding accident
scenario was developed. This accident could occur when a 20,000 Ib forklift traveling at 5 mph
strikes a horizontally positioned AL-R8 container that is fixed. The impact occurs between the
boom of the forklift and the AL-R8 container. The boom is square in cross-section and biunt on
the end. The boom is presumed to impact the side of a can, puncturing the container so as to
crush the pit. The pit, which contains inert gas at atmospheric pressure, expels the gas and
plutonium dust as it is crushed from its original volume to an assumed final volume of zero. A
conservative estimate of 20 mg of plutonium dust was selected for analysis. The exit orifice is
assumed to be a 1/4 inch diameter hole where the pit tube is attached to the pit, a joint that is
postulated to fail under such stress. The crushing of the pit is expected to cause no other failure
of the pit due to the ductility of the shell and cladding. Thus, the pit crushing event is modeled
as a cylinder/piston system in which the piston stroke forces the cylinder contents out through
an exit orifice. The crushing of the pit is assumed to take place in a time based on the forklift
speed. The contents of the pit exit through a known orifice, imparting a known volume flow rate
and thus a known velocity to the pit contents. This velocity represents a kinetic energy imparted
to the contents, a large fraction of which is imparted to gas and small fraction of which is imparted
to the plutonium dust. This energy is used to estimate the amount of plutonium that becomes
airborne in the air inside the AL-R8 container using an accepted experimentally derived equation.
Then, the amount of plutonium exiting the AL-R8 can be estimated by calculating the volume
change of the container during its crushing, thus producing a pressure change. The plutonium
which finally escapes into the air breathed by workers is given a very conservative assumed
dispersion, from which lung and whole body committed effective dose equivalent's may be
calculated.

D-1



An analysis was performed in the Zone 4 Safety Analysis Report to determine the amount of
plutonium released to the worker environment, worker exposure, and worker dose. These results
are summarized below:

M The worker would be expected to receive 0.02 uCi through breathing;

(2 The resultant 50-year committed effective dose equivalent for lungs would be 24
rem; and

(3) The resultant 50-year committed effective dose equivalent for whole-body dose
would be 6.6 rem.

This scenario, and the resulting radiation dose to workers, is extremely conservative for a number
of reasons. First, as the pit is crushed, it is very unlikely that 100 percent of the plutonium dust
inside will be expelled into the air of the AL-R8 container. Test data indicate that less than 10
percent of the plutonium contents would be expected to release in far more energetic accidents.
No credit is taken for the fact that some of the plutonium dust will cling to the inside surface of
the pit. Likewise, no credit was taken for the significant amount of plutonium dust that may be
expected to cling to the celotex insulation and the inside surface of the AL-R8 container. As a
result, arguments may be made that this analysis of the release fractions and corresponding
doses could be an order of magnitude conservative.

D.2 SUMMARY OF POTENTIAL EFFECTS

The potential consequences of an accident involving the puncture of a pit container by a forklift
boom could range from negligible to marginal. No permanent damage to the structures or their
contentsis expected, though decontamination could require the expenditure of a marginal amount
of funds. No consequences to the public or the environment are anticipated. The workers in the
immediate vicinity of the accident site could receive a marginal radiation dose. The effect on
program continuity would be negligible.

D.3 REFERENCES
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APPENDIX E
AIRCRAFT HAZARD ANALYSIS

This appendix presents an analysis of the likelihood of an aircraft crash into a Modified-Richmond
or Steel Arch Construction magazine in Zone 4. Methodologies developed previously to estimate
the probability of an aircraft crash into specific structures and current data describing the air traffic
around the Pantex Plant are used in this analysis. Based on the guidance provided in
Department of Energy Albuquerque Order 5481.1B, if the likelihood of any potential accident is
less than 1 x 10® per year, the event is considered incredible and its potential consequences
need not be reported in the safety analysis. However, if the annual probability of an aircraft crash
into @ magazine is greater than or equal to 1.0 x 10%, a quantitative analysis of the resulting
consequences is required (Reference 1). As a quality assurance measure, all calculations were
performed by one analyst and verified by a second analyst.

= BACKGROUND

The Pantex Plant is located about 12.8 kilometers northeast of Amarillo, Texas, approximately 13.6
kilometers from the northeast-southwest runway at the Amarillo International Airport. There is an
approximately square prohibited airspace extending to 4,800 feet mean sea level directly above
the site that measures about 7.1 kilometers on a side. Sandia National Laboratories performed
an assessment of the probability of aircraft impact into Pantex Plant structures in the mid-1970s
(Reference 2). That study used the Best-Estimate Model of K. Solomon (Reference 3) and
included a thorough characterization of the air traffic in the area, i.e., the classes of aircratft (e.g.,
commercial, military), the nature of the operations, the number of operations per year, and other
information that could affect the probability of an aircraft crash onto the Pantex Plant.

As noted in the Sandia study, the number of air operations annually in the immediate site vicinity
is influenced by several factors. There is a regional air navigational aid, known as a VORTAC, that
is located within 8 kilometers of the plant. Thus, the air traffic in each of the 13 low altitude and
eight high altitude air corridors serviced by the VORTAC contributes to air traffic in the vicinity of
the Pantex Plant. Also, because the Pantex Plant is located in farm country, aerial application
activities (i.e., crop dusting) for several farm plots near the plant-add to the air traffic volume. The
1976 Sandia study estimated that the overall probability of an aircraft crash into any of the
structures (including the interstructure ramps) within either Zone 4 or the production area of
Zone 12 of the Pantex Plant is 4.7 x 10®, per year. The effective area (see Section E.2 for
definition) of structures for potential impact in Zones 4 and 12 is approximately 5.6 square
kilometers and includes over 50 major structures and other facilities.

The basic approach of the 1976 Sandia study is used in the current analysis, and the probability
of an aircraft crash into a Zone 4 magazine is addressed in the following manner. First, the data
used in the Sandia study were evaluated for applicability at this time. The 1976 assessment was
based upon 141,500 yearly air operations near the plant. Discussions with Federal Aviation
Administration staff (Reference 4) indicate that air operations atthe Amarillo airport currently range
between 80,000 and 85,000 annually. This is modestly lower (approximately 10 to 15 percent)
than the activity reported for Fiscal Year 1987, which was 93,316 (Reference 5). In addition, a
review of 14 days of randomly selected air traffic data from 1989 Federal Aviation Administration
records suggests that there are approximately 120,000 flights per year in the air traffic corridors
near the Pantex Plant, or about 15 percent less than the 1976 Sandia study. Because the more
recent data is limited to 14 days, the flight count used in the 1976 Sandia study will be used to
maintain conservatism in this analysis.
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The 1976 Sandia study was completed 15 years ago, therefore, more recent aircraft accident
statistics were reviewed to ensure that the analysis could be accomplished using the Sandia
methodology. The accident rates for commercial aircraft and general aviation show a decline over
the past 10 years. The 1976 Sandia study reported the fatal crash rate for commercial aircraft
as 5.12 x 10° mile (3.2 x 10%/100,000 km). A review of the Federal Aviation Administration
statistics (Reference 6) for the years 1978-1988 (see Table E-1) indicates that the fatal accident
rate varies from approximately 0.3 x 10° to 1.9 x 10° per mile for air carriers, with a mean of
1.1 x 10° per mile. However, this data must be used with discretion because it includes all
phases of all flights in which a fatality occurred, even if that fatality occurred on the ground.
Because the Pantex Plant is located approximately 14 km (8.7 miles) from the Amarillo Airport,
the accident rate of interest is that for in flight accidents in which fatalities occurred. A recent
Sandia examination (Reference 7) of the Federal Aviation Administration and National
Transportation Safety Board data bases indicates that in the 1980 to 1988 time frame there were
31 fatal accidents of which only 18 in flight involved fatalities and aircraft destruction. Thus, the
mean fatal accident rate is reduced by the ratio 18/31 = 0.581 to provide an estimate of an in
flight accident rate in which the accident is severe enough to seriously damage or destroy a
Zone 4 magazine. This accident rate is 6.39 x 10° per mile, which is the value that will be used
in the analysis.

Table E-1 - Fatal Accident Rate by Year 1978-1988

Year , Rate per 10° Miles
1978 1.9
1979 1.7
1980 0.3
1981 1.4
1982 1.4
1983 1.3
1984 0.3
1985 1.9
1986 0.5
1987 0.9
1988 0.4
Mean 1.1

For General Aviation, the 1976 Sandia study reported a fatal accident rate of 3.2 x 107/mile,
(1.976 x 10?/100,000 km) while current Federal Aviation Administration data of 1.4 fatal
accidents/100,000 hours flown, suggest that a rate of 8.0 x 10%/mile (5.0 x 10®%/km) is reasonable,
assuming an average speed for general aviation of 170 mph. However, like the commercial data,
this rate includes all accidents in which fatalities occurred. The National Transportation Safety
Board accident reports for general aviation was recently reviewed by Sandia (Reference 8) to
ascertain the proper rates for application to the Pantex Plant Zone 4 aircraft crash probability
estimates. The data for the years 1977 through 1988 indicate that there is a strong correlation
between the number of accidents in which there were fatalities and serious injuries and the
number in which the aircraft were destroyed. (Correlation coefficient 0.936.) It is also noted that
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both quantities show a decline (approximately 33 to 40 percent) over the 1977 to 1988 time period
(see Table E-2). This follows to some extent the decline (approximately 21 percent) in hours
flown, thus there may not be such a decline in accident rates.

Table E-2 - Summary of Aircraft Accidents - United States General Aviation

Alrcraft Accidents Involving
Year : : , ,

T | remmes | (e | + sorous nkries | ATCT Dostroyed
1977 661 427 1088 1129
1978 718 427 1146 1118
1979 631 374 1005 998
1980 618 398 1016 1014
1981 654 349 1003 1121
1982 591 338 929 978
1983 555 319 874 860
1984 543 348 891 894
1985 497 306 803 795
1986 431 317 748 744
1987 431 290 721 673
1988 447 288 735 668

Average 565 348 913 916

Using aircraft destroyed as the starting point, Sandia also examined the data base to determine
how many aircraft were destroyed during in flight accidents as opposed to other causes. The
number of aircraft destroyed in flight is approximately one-third to one-half the total destroyed.
The hours flown, the number of aircraft destroyed in flight, and the number of aircraft destroyed
in flight per 100,000 hours flown by class and total are presented on Tables E-3 through E-5.
These data can be used to generate an accident rate, aircraft destroyed per million miles by
assuming a reasonable average speed for the various classes of general aviation. The results
are presented in Table E-6. The eight-year average accident rate is 7.1 x 10® per mile for all
general aviation, and 3.3 x 10 per mile for general aviation exclusive of single engine aircraft.

The 1976 Sandia study assumed, based on the work of Solomon (Reference 3), that military crash
rates are approximately a factor of five greater than that for commercial aviation. Recently, Sandia
National Laboratories were able to access the United States Air Force Aircraft Accident Data Base
through arrangements with the Defense Nuclear Agency. The data base includes information by
aircraft class, hours flown, and accidents by flight regime (e.g., landing, cruise). Following the
approach developed for commercial air carriers and general aviation, Sandia established the
number of aircraft destroyed as a result of in Flight accidents (Reference 9). Using the Federal
Aviation Administration flight data for the Amarillo area, ten specific models of military aircratft flying
in the vicinity of the Pantex Plant were identified. This was supplemented with information based
on actual aircraft observed from the plant site, so that 13 aircraft models are considered. The




Table E-3 - General Aviation Hours Flown (Millions) by Aircraft Class

: . Modified To
vow | Sege | M| Tubo | Tuto | row | oS
Engine Aircraft
1981 26.3 4.8 1.6 1.3 34.0 7.7
1982 23.2 4.0 1.5 1.3 30.1 6.8
1983 222 3.8 1.5 1.5 29.0 6.8
1984 22.7 3.9 1.7 1.3 29.6 6.9
1985 21.9 3.6 1.4 1.5 28.5 6.5
1986 20.9 3.5 1.3 1.5 27.2 6.3
1987 21.3 3.4 1.4 1.4 27.4 6.2
1988 21.2 3.0 1.4 1.5 271 5.9
Table E-4 - General Number of Aircraft Destroyed In Flight by Class
: ified T
oo | Sl | Ak | R | | o | e
Engine Aircraft
1981 502 59 14 1 576 74
1982 442 64 4 1 511 69
1983 291 57 6 2 356 65
1984 310 57 7 1 375 65
1985 336 56 5 2 399 63
1986 285 43 10 3 341 56
1987 235 34 6 4 279 44
1988 243 52 7 3 305 62

flight information for these aircraft was converted to an accident rate per mile by multiplying the
number of hours flown by the average cruising speed of the aircraft. The results are summarized
in Table E-7. An examination of a randomly selected 14 days of 1989, Federal Aviation
Administration flight records for the Amarillo area indicates that approximately 90.5 percent of the
military traffic came from high performance aircraft (e.g., fighters and trainers) and 9.5 percent
from cargo and bomber type aircratt.

Furthermore, it is noted that nearly 53 percent of the traffic comes from T-38 aircraft and
approximately 79 percent from a combination of T-37 and T-38 aircraft. Therefore, a weighted
military aircraft crash rate for the Amarillo area was generated by multiplying the “raw" rate for
each aircraft class by the ratio of the number of that class to the total number of military flights
(e.g., from Table E-7, for T-38 aircraft, [161/304] - 4.535 x 10? = 2.402 x 10%mile). These
weighted rates may then be summed to generate a new overall rate. This "reduces" the accident
rate for high performance military aircraft operating in the Pantex Plant area to 4.7 x 10 per mile
and the total to 5.04 x 10° per mile. The latter value will be used in the analysis.
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*
Table E-5 - General Aviation Aircraft Destroyed in Flight Per 100,000 Hours by Class

vwr | Snge | M | T | T | gw | oS
Engine Aircraft
1981 1.91 1.23 0.88 0.08 1.69 0.96
1982 1.91 1.60 0.27 0.08 1.70 1.01
1983 1.31 1.50 0.40 0.13 1.23 0.96
1984 1.37 1.46 0.41 0.08 1.27 0.94
1985 1.53 1.56 0.36 0.13 1.40 0.97
1986 1.36 1.23 0.77 0.20 1.25 0.89
1987 1.10 1.00 0.43 0.29 1.02 0.71
1988 1.15 1.73 0.50 0.20 1.13 1.05

{
NOTE:

The values reported in Table E-5 of the Environment Assessment are obtained by taking the number of aircraft
destroyed inflight from Table E-4 and dividing that by the number of hours flown taken from Table E-3. The total
reported in Table E-5 must be obtained by using the total number destroyed inflight from Table E-4 and the total
number of hours from Table E-3. The total rate of aircraft destroyed inflight per 100,000 hours is not the sum of the
individual class rates, but the weighted sum (j.e., weighted by the hours flown). Therefore, the totals from Tables E-
3 and E-4 must be used to get the totals reported in Table E-5. This is also the case for the totals without single-
engine aircraft.

Table E-6 - General Aviation Aircraft Destroyed in Flight Per Million Miles

Yo | Seak | Mt | Tube | Tuwo | gy ‘2‘:’ Accdents per Ml | Acerlents g;;':“‘
: gine Engine Prop det Engine Alrcraft Total Engine Aircraft
Estimated 160 225 275 450
Speed

1981 0.119 0.055 0.032 0.002 0.091 0.035 9.12E-08 3.52E-08

1982 0.119 0.071 0.010 0.002 0.091 0.036 9.11E-08 3.64E-08

1983 0.082 0.067 0.015 0.003 0.065 0.033 6.48E-08 3.35E-08

1984 0.085 0.065 0.015 0.002 -0.067 0.034 : ~6.74E-08 3.37E-08

1985 0.096 0.069 0.013 0.003 0.074 0.034 7.42E-08 3.37E-08

1986 0.085 0.0585 0.028 0.004 0.066 0.031 6.60E-08 3.08E-08

1987 0.069 0.044 0.016 0.006 0.054 0.025 5.38E-08 2.47E-08

1988 0.072 0.077 0.018 0.004 0.059 0.0365 5.97E-08 3.57E-08
Average 7.10E-08 3.29E-08

NOTE:

The values reported in Table E-6 are obtained by dividing the number destroyed by class (Table E-4) by the product of the estimated speed
(Table E-6) and hours flown (Table E-3).

The total rate destroyed per million miles (Table E-6, Column 6) Is not obtained by summing the individual rates. The total number destroyed
(Table E-4) must be divided by the total miles flown, that is, the sum of the products of estimated speed and hours flown for each class.

A similar approach Is taken to generate the estimate of Modified Total without Single-Engine Aircraft (Table E-6, Column 7).

The values reported in Table E-6, Columns 8 and 8, l.e., the rates per mile are the values in Columns 6 and 7 divided by one million.

The accident rate for aerial application (2.945 x 102/100,000 km, 4.7 x 107/mile) was retained for
this analysis. The number of such flights is small compared to all other traffic, therefore, changes
in the rate will not have a significant impact on the overall estimate of the probability of impact.
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Table E-7 - Summary of Military Aircraft Crash Rates

Hours Flown:| SPeed | mias Flown Alircraft Crash Rate | Number Weighted
Aircraft Model (milions) Miles Per | - (milions) Destroyed | per Billion *Local | - Crash Rate
Hour In flight Miles Flights Pantex Plant
C-5 1.036 400 414.40 0 0.000 7 0.000
C-130 5.817 318 1849.81 9 4.865 14 0.224
C-135 4.286 589 2524.45 6 2377 4 0.031
C-141 4.794 380 1821.72 1 0.549 2 0.004
B-1B 0.122 500 61.00 0 0.000 1 0.000
B-52 1.838 448 823.42 5 6.072 1 0.020
F-111 1.274 500 637.00 11 17.268 1 0.057
A-7 1.374 439 603.19 15 24.868 7 0.573
A-10 2.730 277 756.21 5 6.612 1 0.022
F-4 5.013 389 1950.06 32 16.410 9 0.486
F-15 2.531 490 1240.19 14 11.289 17 0.631
T-37 4.844 183 886.45 2 2.256 79 0.586
T-38 5.600 315 1764.00 8 4.535 161 2.402
Cargo & 8131.80 32 3.935 0.336
Bomber
High 7200.10 76 10.555 4.700
Performance
All Military 15331.9 108 7.044 5.035
Aircraft

Certainly, the "target area" presented by the magazines to an impacting aircraft is much less than
that presented by the combination of all structures in Zone 4 and the production area of Zone 12.
The affected magazine areas for Zone 4 were recomputed (Section E.2) and the probability of
impact re-estimated using the Sandia methodology.

E2  ESTIMATION OF AIRCRAFT CRASH PROBABILITY

In the 1976 Sandia study, the Best-Estimate Model (Reference 3) was used to estimate the
probability of aircraft crash. The Best-Estimate Model uses an exponential probability distribution
to estimate the postulated aircraft impact location orthonormal to the intended flight path. In this
model, the calculated probability includes all types of postulated impacts whether slight or severe
in consequence (i.e., a touch is a hit approach).

A set of indices are used in the model to differentiate airways, flight categories, and flight modes.
These indices are designated (i), (j), and (k}, respectively. Index (i) describes the air activity and
refers either to an airway or a farm plot, the latter being used to identify the crop spraying
applications. Index (i) can take on the following values:

i=1,...,13 13 Low altitude airways
i=14,... 21 8 High altitude airways
i=22 ...,26 5 Farmland plots
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Index (j) divides the flight operations into categories and can take on the following values:

Air Carrier

Military Air
General Aviation
Aerial Applications

nmnun
HOOND =

Index (k) differentiates the mode of operations (e.g., landing, takeoff, inflight) and can take on the
following values:

1 Takeoff (within 8 km [5 miles] of airport)
2 Inflight
3 Landing (within 8 km [5 miles] of airport).

x X x
o

An approximation of the total probability per year (P,,) that any aircraftin any flight path, category,
or mode of operation will impact structures is given by:

Ptot < 2 2 E Nijk ¢ A]k ¢ flk(X) * Plk
ik

where:

Ny is the number of annual operations inflight path i, category j, and mode of flight k.
Ay s the effective plant area for an aircraft of flight category j and mode k.
fi(x) is the distribution of impacts, orthonormal to the intended flight path.

Px  isthe probability per km that an aircratt inflight category jand mode of flight k will crash.

Because the Pantex Plant is located more than 8 km (5 miles) from the Amarillo Airport, the air
operations of interest for this analysis are the inflight modes (i.e., k = 2) only. Therefore, the
index, k, may be dropped and the equation reduces to:

P(O( < 2 E NIl 'A] ¢ fj(X) * P]
i

In this model, the probability that an impact is in a strip of width Aw which is located at a distance
x and parallel to the intended flight path can be represented by Aw « f(x), where f(x) is the impact
distribution. If there is such an impact, the fact that the impact point lies in any perpendicular (to
the flight path) strip AL is assumed to be probabilistically independent that it occurred in the Aw
strip (see Figure E-1). The probability of both events occurring is the product of their
probabilities, Aw « f(x) « AL « P, where P is the crash probability per kilometer. Thus, the
distribution function f(x) is a factor by which the crash probability per kilometer is weighted relative
to the distance of the plant area from the intended flight path. An exponential distribution, f(x),
is symmetric and decays away from the origin.

= 1/2 y; exp(-yi[x]) -2 <sXxXs+e
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The constants, v, reflect the impact distributions for flight categories consistent with accident
statistics. In this analysis the following values of y; were used.

Y1 = 0.99/km (1.58/miles) - Air Carrier
Y2 = 0.62/km (0.99/miles) - Military Air
Yi=a = 1.24/km (1.99/miles) - General Aviation
Y=« = 0.62/km (0.99/miles) - Aerial Application

E.2.1 Estimation of the Impact Area

The total effective area (A.;) required for the probability model is the sum of the base area, a
shadow area, and a skid area. It is postulated that if an aircraft impact occurs within this total
effective area, the structure will be hit either before ground impact or as a result of an aircraft skid
after impact. In estimating each area, allowance is made for aircraft dimension. Initially, there is
no consideration of mutual shadowing or shielding of the structures.

in this current study, the total effective area is the sum of the true areas (the magazine base area
adjusted for aircraft dimension), the shadow areas (defined by the magazine height and the angle
of postulated impact), and the skid areas (the area covered by a skidding aircraft after impact with
the ground) posed by all 60 magazines in Zone 4. In this analysis, the Modified-Richmond
magazines are considered as single structures (18 total), while the Steel Arch Construction
magazines are analyzed as 9 groups of 3 (27 total) and as 3 groups of 5 (15 total). To estimate
the overall probability of aircraft impact into any magazine in Zone 4, the probability of striking an
individual magazine or group of magazines is summed appropriately over the individual
magazines or groups analyzed, i.e., 18 Modified-Richmond magazines, 9 groups of 3 Steel Arch
Construction magazines, and 3 groups of 5 Steel Arch Construction magazines.

The true area (A} is the base area of the building adjusted for aircraft dimension and is defined
as:

A; = a(b+2d)

where a is the magazine length, b is the magazine width, and d is 1/2 the aircraft wingspan. In
the 1976 Sandia study, the "typical" wingspans used for the various classes of aircraft were: 42.6
meters for air carriers, 12.0 meters for general aviation and aerial application, and 12.2 meters for
military aircraft. Thus, if even the tip of a wing struck the structure, it was included as a hit. In
this analysis, the wingspans were modified to include essentially only the inboard one-third of the
span. This was based primarily on two considerations: (1) the magazines are very compact
structures, well shielded with earth; therefore, it will require more than a grazing hit by a wing tip
to cause damage, and (2) the arrangement of the magazines in Zone 4 West (see Figure E-2) is
such that if just the tip of a large wing were to impact one magazine, major portions of the aircraft
could be impacting another. Therefore, in this analysis the wingspans used are: 14.2 meters for
air carriers, 4 meters for general aviation and aerial applications, and 61 meters for military
aviation.

The shadow area, A,,, is determined by the structure height, Z, and the angle, ¢, of the postulated
aircraft impact (see Figure E-3) and is defined as:

Ash = Z(2d + D)/tan d) D = (32 + b2)0.5
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where a is the magazine length, b is the magazine width, Z is the magazine height, d is 1/2 the
aircraft wingspan, and ¢ is the angle the aircraft path makes with the horizon at impact. In this
analysis, the impact angle is assumed to be 15 degrees, consistent with the recommendations
of Solomon (Reference 3). This is a conservative approach; however, the 1976 Sandia study
parameter sensitivity investigation indicated that the results are relatively insensitive to impact
angle.

There is a possibility that an aircraft could impact the ground at some distance from a magazine
and still strike the structure as a result of skidding into it. The skid area is defined as:

Aga = (2d + D)X,

where d and D are as defined above and X,,, is the skid length. The 1976 Sandia study used the
skid distances recommended by Solomon (Reference 3), that is, X, for air carriers of 500 meters,
for military aircraft 1000 meters, and for general aviation and aerial application 100 meters.
However, over the past several years there has been considerable discussion as to the "correct”
value to use in estimating aircraft skid distances. The values used in the Sandia study represent
a conservative position. In his report (Reference 3), Solomon states:

"If an aircraft were postulated to impact the land immediately in front of a structure, it is
conceivable that the aircraft might skid into that structure. Depending upon aircraft weight,
size and its horizontal component of velocity, the aircraft can skid up to approximately 1
mile (for a high velocity military aircraft on a very smooth terrain). [Emphasis added] For
a high velocity military aircraft, the skid length is typically 0.6 miles. For a United States
Air Carrier, the typical skid length may be 0.3 miles and for a United States General
Aviation, the skid length is typically 0.06 miles.

Insight into the phenomenon of skidding may be gained by considering the motion of an
aircraft on the ground as the linear motion of a body with an initial horizontal velocity
V,(mph) and a uniform deceleration equal to a multiple K of gravity. The simplest model
leads to a skid distance of:

X, = (6.3 x10%) (V2 /K) miles

The value of K is directly proportional to the amount of friction between the skidding
aircraft and the terrain. Typical values of K may be estimated to vary between 2.5 and 5.

Thus, the values used earlier are apparently based upon the "typical values” information provided
by Solomon. However, it must be noted that these maximum distances represent skids on
smooth surfaces, probably airfields. It is also worth noting that using the simple model cited, the
initial impact velocity would have to be approximately 500 mph (730 fps) in order for the predicted
skid distance to be 1000 meters (3280 ft). This is a factor of two to three above typical landing
speeds, thus it is difficult to imagine aircraft striking the ground with horizontal velocities this high.
If an aircraft is falling out of control from high altitudes, its forward velocity may be 300 to 500
mph (440 to 733 fps), but the angle of impact will be high and, therefore, the horizonal
component of velocity significantly lower.

Although the terrain surrounding the Pantex Plant is relatively level, it would be difficult to describe
it as "smooth" in the sense that airfields and runways are smooth. Therefore, it is concluded that
using the information from the Solomon reportis, in fact, conservative. The simple model predicts
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skid distances on the order of 50 to 365 meters (164 to 1200 ft) for impact velocities between 150
and 300 mph (220 and 440f/s). Based upon discussions with a number of experienced aviators,
these seem to be much more realistic values.

A 1983 Sandia report (Reference 10) provided an indication of aircraft skid distance for several
aircraft classes that is linear in nature. For an impact velocity of 220 mph (323 f/s), it was
estimated that military (high performance aircraft) skid approximately 675 meters (2210 ft) and air
carrier approximately 480 meters (1575 ft). A subsequent Sandia analysis (Reference 11) of a
sliding body acted upon by friction (Coulomb friction assumed, i.e., sliding on dry surface) yielded
the following relationships:

x (ft) =Vt -(pg/2)t?
dx/dt(f/s) =V, - ugt
where:
X = skid distance
dx/dt = remaining velocity
V, = impact velocity
B = coefficient of sliding friction
t = time after impact

It should be noted that the analysis yields a relationship that is independent of aircraft weight and
only a function of the impact velocity and the coefficient of friction. A set of estimates using this
relationship are shown on Figure E-4. A sliding coefficient of friction of 1.0 was assumed along
with four impact velocities: 400, 220, 170, and 68 mph (or 587, 323, 250, and 100 f/s,
respectively). (The individual curves end at the point where velocity (dx/dt) is zero.) It may be
noted that at initial impact velocities of 170 to 220 mph (250 to 323 f/s), skid distances on the
order of 300 to 500 meters (980 to 1640 ft) are predicted. These are less than those of the 1983
Sandia report, but within a factor of 1 to 1.5 of those values. This model predicts a skid distance
of approximately 1600 meters (5250 ft), given an initial impact velocity of 400 mph (587 f/s). It
should be noted that the value used above for the coefficient of sliding friction, p = 1.0, is greater
than that for smooth materials (metals) sliding over one another (typically on the order of 0.2 to
0.6), but not significantly so (Reference 12).

Another source (Reference 13) quotes a value of 0.67 for "rough steel" sliding over sand, but
again this is a smooth metal in contact with a well defined material. In an impact of an aircratt,
even at low angles of incidence, the terrain surrounding Zone 4 is not a smooth surface.
Although it is "level" in a very macroscopic sense, it is not smooth in the sense of a well-
maintained airfield. In this regard, it also should be noted that if K = 1.0, the correlation quoted
by Solomon yields the same result as the Coulomb analysis when C = 1.0. Thus, the correlation
assumes that the coefficient of friction for sliding aircraft is significantly higher than that for smooth
materials in contact with each other.

Based upon these considerations, the skid distances for the aircraft impact in this analysis were
set at 300 meters (984 ft) for air carriers, 600 meters (1970 ft) for military aircraft (also based, in
part, on the fact that the smaller high performance military aircraft dominate the military traffic in
the Pantex Plant area), and 50 meters (164 ft) for general aviation. In addition to these general
arguments for reducing the skid distances for this analysis, it must be noted that the geometry
of Zone 4 (see Figure E-2) affects the areas exposed to potential aircraft impacts. Aircraft
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approaching from either the north or south have a very small "view" angle for the majority of the
magazines, so the problem may be treated essentially as one in which aircraft approach either
from the east or west. Any such aircraft does not "see" all the magazines with equal likelihood.
An aircraft that impacts the ground prior to reaching a line of magazines, (i.e., it is now in a skid
mode) can impact one line of magazines, but is essentially precluded from reaching the second.
Therefore, the effective areas for one line of magazines (and the five isolated Modified-Richmond
magazines) are estimated using the revised skid distances described above. However, the skid
distances for magazines in the second line are reduced to no more than the distance between
the two rows of magazines (125 m). These calculations are illustrated below.

E.2.2 Example Area Calculation Steel Arch Construction Magazine Group of Three

The following section illustrates the calculation of the individual areas and the effective area for
the Steel Arch Construction Magazine group of three. In this calculation, the magazines are
assumed to be in a position (e.g., east row on Figure E-2) that allows the longest skid distance
prior to impact with a magazine.

True Area (A):A, = a(b + 2d)

Air Carrier 13-(24 + [2-7.1]) = 4,.97E-04 km?
Military Aviation 13 - (24 + [2 - 2.03]) = 3.65E-04 km?
General Aviation 13 - (24 + [2 - 2.00]) = 3.64E-04 km?
Aerial Application 13 - (24 + [2 - 2.00]) = 3.64E-04 km?

Shadow Area (A,;): A, = Z(2d + D)/tand

D=(242 + 139%° = 27.3m, Z = 5.3m, ¢ = 15°
tan(¢) = 0.26795, Z/tan(¢p) = 19.78m

Air Carrier 19.78 - ([2-7.1] + 27.3) = 8.21E-04 km?
Military Aviation 19.78 - ([2 - 2.08] + 27.3) = 6.21E-04 km?
General Aviation 19.78 - ([2 -2.0] + 27.3) = 6.19E-04 km?
Aerial Application 19.78 - ([2 - 2.0] + 27.3) = 6.19E-04 km?

Skid Area (A.ua): A = (2d + D)X,

Air Carrier ([2-7.1] + 27.3) - 300 = 1.24E-02 km?
Military Aviation ([2 -2.03] + 27.3) -600 = 1.88E-02 km?
General Aviation ([2 -2.0] + 27.3) - 50 = 1.56E-03 km?
Aerial Application ([2 -2.0] + 27.3) - 50 = 1.56E-03 km?

Therefore, the Steel Arch Construction Magazine (group of three) Effective Areas (A, with the
longer skid distances are:

Air Carrier (4.97E-04) + (8.21E-04) + (1.24E-02) = 1.37E-02 km?
Military Aviation (3.65E-04) + (6.21E-04) + (1.88E-02) = 1.98E-02 km?
General Aviation (3.64E-04) + (6.19E-04) + (1.57E-03) = 2.54E-03 km?
Aerial Application (3.64E-04) + (6.19E-04) + (1.57E-03) = 2.54E-03 km?
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Similar calculations were performed for the Steel Arch Construction Magazine group of five and
the Modified-Richmond magazines in the same row and for those Modified-Richmond magazines
on the west side of Zone 4 that are not effectively shielded by the east row. The calculations were
repeated for the Steel Arch Construction Magazine group of three and the Modified-Richmond
magazines in the west row, but in this latter instance, the skid distances for air carrier and military
air were reduced to 125 meters, the inter-row distance. The computed effective area for each of
the magazine types and skid distance combinations is summarized in Table E-8.

Table E-8 - Summary of Effective Areas for Zone 4

Gonsiuction 3 | Consiution's | Modfied Rchmond
Effective Areas (km?) - 300/600 Meter Skid Distances
Air Carrier 1.37E-02 1.87E-02 1.03E-02
Military Aviation 1.98E-02 2.92E-02 1.33E-02
General Aviation 2.55E-03 3.79E-03 1.63E-03
Aerial Application 2.55E-03 3.79E-03 1.62E-03
Effective Areas (km?) - 125 Meter Skid Distance ‘
Air Carrier 6.50E-03 |  8.85E-03 4.77E-03
Military Aviation 4.91E-03 7.25E-03 3.22E-03
General Aviation 2.55E-03 3.79E-03 1.63E-03
Aerial Application 2.55E-03 3.79E-03 1.62E-03
Total Effective Areas (km? - Zone 4
Air Carrier 2.81E-01
Military Aviation 3.45E-01
General Aviation ~ 6.35E-02
Aerial Application 6.35E-02

A total effective area for the Zone 4 magazines was then computed by combining the effective
areas in the following manner. The effective area for magazines in the east row is the sum of the
effective areas for three of the Steel Arch Construction group of three magazines, three of the
Steel Arch Construction group of five magazines, and six Modified-Richmond magazines. All of
these effective areas were computed using the larger skid distances for air carriers and military
air (e.g., 300 and 600 meters, respectively). The effective area for magazines in the west row is
the sum of the effective areas for six of the Steel Arch Construction group of three magazines and
seven of the Modified-Richmond magazines. All of these effective areas were computed using
the 125 meter inter-row separation as the skid distance for air carriers and military air. The total
effective area for Zone 4 is the sum of the effective areas for the east and west row plus the
effective areas of the five Modified-Richmond magazines on the western side of Zone 4. These
areas are also summarized on Table E-8.
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... ________________________________]
Table E-9 - Yearly Operations

Traffic Volume
i Distance (km) I Garrior Miltary General Aarial okl
v8is 9.7 5900 1400 9000 0 16300
V81E 9.7 0 0 2700 0 2700
V1148 9.7 500 500 4500 0 5500
Vii4 9.7 0 300 2400 0 2700
V140 4.0 900 2000 8100 0 11000
V140N 0.8 300 0 900 0 1200
V12-230 2.4 0 0 4200 0 4200
V304-12N 6.4 0 1100 0 0 1100
VB81NW 9.7 (] 0] 300 4] 300
V81w 9.7 100 600 5100 0 5800
V12N 9.7 0 300 6600 0 6900
Vi2w 9.7 700 300 10500 0 11500
V280SW 9.7 (] e 900 o 900
J-26-NE 24 3200 1200 4800 0 9200
J-6-14-78 4.0 2600 2800 3300 0 8700
J-58W 9.7 2500 1300 3000 0 6800
J-178 97 300 2000 1200 e 3500
J-26SW 9.7 400 2500 900 0 3800
J-6-78 9.7 3200 3200 7800 0 14200
J-68SE 8.0 5800 2100 6600 0 14500
J-17NW 9.7 3200 2700 4800 e 10700
Farm Plot #1 21 0 0 0 2 2
Farm Piot #2 0.8 0 0 0 10 10
Farm Plot #3 0.3 0 0 0 3 3
Farm Plot #4 6.4 0 0 o 10 10
Farm Plot #5 8.8 0 0 0 4 4
29600 24300 87600 29 141529

E.2.3 Estimation of Aircraft Crash Probability

An estimate of an aircraft crash into any of the Zone 4 magazines was generated using the
probability equation defined in Section E.2.1, the effective areas calculated in Section E.2.2, flight
information data extracted from the 1976 Sandia report (see Table E-9), and the aircraft crash
rates developed in Section E-1. Pertinent information is summarized in Table E-10.

The estimates of the aircraft crash probabilities by aircraft class are summarized in Table E-11.
The analysis indicates that the likelihood of any class of aircraft impacting into any of the

60 Zone 4 Material Access Area magazines (regardiess of the magnitude of that impact) is
approximately 1.9 x 10 per year. The overall estimated probability of impact is greater than
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1 x 10°® per year. However, it must be observed that this estimate is dominated by the results for
general aviation in that approximately 82 percent of the total probability comes from that source.
This arises from the fact that general aviation clearly dominates the air traffic in the Amarillo area.
From Table E-9 it may be noted that 62 percent of the total traffic count is general aviation. Given
this situation, and the fact that these single-engine aircraft are light-weight and fly at low speeds
compared to the air carriers and military aircraft, the vulnerability of the magazines in Zone 4 to
impacts from general aviation aircraft was examined.

Table E-10 - Aircraft Operational Data

Air Carrier Milttary -Aviation QGeneral ‘Aviation: | ‘Aerial Application

Operations/Yr 29,800 24,300 87,600 29

1/2 Wingspan* (m) 7.1 2.03 2 2

Skid Length (m) 125 or 300 125 or 600 50 50
Impact Angle ¢ (deg) 15 15 15 15

(y /km) 0.99 0.62 1.24 0.62

In flight Crash Rate (#/mi) 6.39 x 10'° 5.04 x 10°® 7.10 x 10 2.95 x 107

In flight Crash Rate (#/km) 3.97 x 10 3.13x 10° 4.41x 10°® 1.83 x 107
Effective Areas (km?) 2.81x 10" 3.45 x 10" 6.35 x 102 6.35 x 102

* In this instance, 1/2 wingspan is 1/6 of the wingspan reported in the 1976 Sandia report.
See Section E.2.1 for a discussion of this change.

Table E-11 - Annual Probabilities of Aircraft Crashes

Alrcraft Class Crash Probability/Year . |
Air Carrier . . 278 x-10®
Military Aviation 250 x 107
General Aviation 1.52 x 10°®
Aerial Application 5.42 x 108
Total 1.86 x 10°®

E.2.4 Vulnerability of Zone 4 Magazines to Impact by General Aviation

Analyses by Jacobs Engineering (see Appendix C) indicate that light aircraft (i.e., single-engine
aircraft) moving at typical speeds will not penetrate or collapse a Zone 4 magazine structure.
These light aircraft were modeled as a 3,500-pound aircraft moving at 80 mph. This weight is
representative of single-engine aircraft (e.g., Cessna 172/182, Piper 28, Beech 33/35) in the 2,500
to 5,000-pound range. The speed is nominally 30 percent above stall speed. The results suggest
that it is reasonable to exclude single-engine aircraft from further consideration in the accident

Q)

Q)
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Table E-12 - Yearly Operations (77 Percent General Aviation Below 18,000 Ft Deleted)

“Traffic Volume
Flight Path Dl(s‘i(;n)ce Alir- Carrier Military - General Aerial Total
v81S 9.7 5900 1400 2070 0 9370
V81E 9.7 0 0 621 0 621
V1148 9.7 500 500 1035 0 2035
V114 9.7 0 300 552 0 852
V140 4.0 900 2000 1863 0 4763
V140N 0.8 300 0 207 0 507
V12-230 2.4 0 0 966 0 966
V304-12N 6.4 0 1100 0 0 1100
V81NW 9.7 0 0 69 0 69
V81W 9.7 100 600 1173 0 1873
V12N 9.7 0 300 1518 0 1818
V12w 9.7 700 300 2415 0 3415
V280SW 9.7 0 0 207 0 207
J-26-NE 2.4 3200 1200 4800 0 9200
J-6-14-78 4.0 2600 2800 3300 0 8700
J-58W 9.7 2500 1300 3000 0 6800
J-178 9.7 300 2000 1200 0 3500
J-265W 9.7 400 2500 900 0 3800
J-6-78 9.7 3200 3200 7800 0 14200
J-58SE 8.0 5800 2100 6600 0 14500
J-17NW 9.7 3200 2700 4800 0 10700
Farm Plot #1 2.1 0 0 0 2 2
Farm Plot #2 0.8 0 0 0 10 10
Farm Plot #3 0.3 0 0 0 3 3
Farm Plot #4 6.4 0 0 0 10 10
Farm Plot #5 8.8 0 0 0 4 4
29600 24300 45096 29 99025

analysis and to focus attention on those aircraft that have some potential for penetration or
destructive impact. A limited set of sensitivity calculations indicates that a 5,000-pound aircraft
impacting at a speed below 80 mph will not collapse or penetrate a magazine, nor will a 3,500-
pound aircraft impacting at a speed below 105 mph. However, a simple reduction in the accident
rate per mile, as presented in Table E-10, is insufficient. These single-engine aircraft must also
be excluded from the flight activity data base. The difficulty lies in estimating the number of
aircraft that fall into this category. Using the data in Table E-3, and postulating that the average
individual flight time is essentially the same for all categories of general aviation (discussions with
a number of general aviation pilots leads to the conclusion that this is a reasonable assumption),
it can be shown that the single-engine aircraft represent approximately 77 percent of the general
aviation activity. However, the vast majority of the single-engine aircraft will operate at flight levels
below 18,000 ft; therefore only those airways (Victor Airways) below 18,000 ft are affected.




Therefore, the first approach taken was to reduce the number of general aviation aircraft below
18,000 ft by 77 percent (see Table E-12). When the probability calculation was redone with the
change, the overall estimate of the probability of aircraft crash dropped below 1 x 10°€ per year.
The results by aircraft class are shown in Tabie E-13.

Table E-13 - Annual Probabilities of Aircraft Crashes Capable of Producing Significant

Consequences
Aircraft Class =~ ‘Crash Probability/Year
Air Carrier 278 x 10°®
Military Aviation 250 x 107
General Aviation 3.31 x 107
Aerial Application 542 x 10
Total 6.63 x 107

Using similar rationale, it also may be argued that the number of aircraft in the lower flight levels
should be reduced even more than 77 percent, because although the single-engine aircraft
represent 77 percent of all flights, they will represent a significantly higher fraction of those in the
lower flight levels. Unfortunately, there is insufficient information in the available data base to
make this additional correction with certainty. Nevertheless, the above approach is considered
conservative, and on the basis of this analysis, an aircraft crash into a Zone 4 magazine sufficient
to cause damage and potential release of radioactive material is considered incredible and no
consequence estimates are presented.
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Figure E.3 - lllustration of True Area and Shadow Area for Structure

E-20

()

/WM



ie-3

pedw) Jeyy eull jo UojouNnd S8 eouwsig PPIS - '3 6.nBiJ

SKID DISTANCE (M)

TIME AFTER IMPACT (SEC)

LEGEND
IR v 400 MPH
sfe y() 220 MPH
3 V) 170 MPH
] v &8 MPH




APPENDIX F - WORKER RADIATION EXPOSURE




APPENDIX F
WORKER RADIATION EXPOSURE

Additional worker radiation exposure has been identified as the only impact from routine
operations associated with increased interim storage of pits in Zone 4. To address this concern,
bounding worker exposure doses have been calculated for these activities. Information provided
in this appendix has been coordinated with the Safety Analysis Report for Zone 4 magazines as
well as the Radiation Safety Department and the Operations Manager of Zone 4.

F.1 DESCRIPTION OF OPERATIONS

F.1.1 Inventory

Inventory is a safeguards and security requirement for Zone 4 pit interim storage activities.
Inventory includes verification of contents using bar codes and readers. Inventory for the vertical
single-layer configuration would be performed manually by workers entering the magazines and
reading the assigned code for each pit container. Inventory for the horizontal palletized stacking
configuration would be performed with the use of a forklift equipped with a bar code reader.
Proposed inventory frequencies for interim storage activities will include each magazine every
18 months. The time required to perform inventories is estimated as follows:

. Modified-Richmond magazines (vertical single-layer configuration): Two workers
will be involved with inventories. For this interim storage configuration, 70 minutes
is estimated for each side of the magazine for conducting each inventory.

. Steel Arch Construction magazines (vertical single-layer configuration): Two
workers will be involved with inventories. For this interim storage configuration,
140 minutes is estimated per Steel Arch Construction magazine for conducting
each inventory.

. Modified-Richmond magazines (horizontal palletized stacking configuration): Two
workers will be involved with inventories. For this interim storage configuration,
45 minutes is estimated for each side of the magazine for conducting each
inventory.

. Steel Arch Construction magazines (horizontal palletized stacking configuration):
Two workers will be involved with inventories. For this interim storage
configuration, 90 minutes is estimated per Steel Arch Construction magazine for
conducting each inventory.

Estimates are based on current inventory operations and knowledge of what is proposed for
future activities for each interim storage configuration. In all cases, estimates are considered
conservative in comparison to current inventory time requirements.

F.1.2 Pit Evaluation

Random pit evaluations are required to meet weapons component reliability requirements.
Approximately 10 to 20 pits will be randomly selected each year for these evaluation activities.
In order to minimize impacts to Zone 4 operations, random sampling for evaluations will be




performed coincidental with magazine inventories. Additional Zone 4 worker exposure time
associated with these evaluations is considered negligible and is subsumed in the exposure time
estimated for inventory operations.

F.1.3 Corrosion Inspection

Under normal circumstances, water would not be expected to come in contact with pit containers.
In the absence of water, there is no mechanism to cause corrosion and possible failure of pit
containers. Since the vertical single-layer configuration requires containers to be placed directly
on the floor, it is possible for water to come in contact witn pit containers in the event it
accidentally enters a magazine. This is not considered likely for the horizontal palletized stacking
configuration, because all containers will be placed on pallets holding them several inches above
the floor.

A 100 percent container inspection for corrosion is included in the analysis for the vertical single-
layer configuration in each Steel Arch Construction and Modified-Richmond magazine. Inspection
frequencies are estimated to be 18 months for each magazine. Two workers will remove each
container from magazines and visually examine the exterior for corrosion. It is anticipated to take
one minute per container for these inspections (includes removal, inspection and returning
containers to the magazines).

F.1.4 Miscellaneous Operations

Miscellaneous operations include loading and unioading of magazines. These operations are
performed using forklifts and hand carts. Estimates for these activities include 2 workers for one
Steel Arch Construction and one Modified-Richmond magazine, 2 hours each workday.

F.2  MAGAZINE CAPACITIES

Proposed storage configurations for Steel Arch Construction and Modified-Richmond magazines

include a vertical single-layer configuration on the floor, a horizontal palletized stacking
configuration and a combination of the two. Maximum magazine capacities are as follows:

Magazine Type

Vertical Single-Layer
Configuration

Horizontal Palletized
Stacking Configuration

Modified-Richmond

378 pits/magazine

440 pits/magazine

Steel Arch Construction

406 pits/magazine

392 pits/magazine

For the vertical single-layer configuration, operational limitations prevent utilizing the physical
capacities shown above. Operational limits are 384 pits/magazine for Steel Arch Constructions
and 336 pits/magazine for Modified-Richmonds. A conservative capacity of 384 was used in this
analysis for simplification and because 70 percent of the magazines available for interim storage
activities are Steel Arch Construction magazines.
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F.3  RADIATION EXPOSURE

The radiation types of concern for interim storage of pits are gamma, x-ray and neutron. These
radiation types are sufficiently penetrating to pass through pit containers and deliver a whole body
dose to workers present in the magazines. Information provided in this section was taken from
the Safety Analysis Report for Zone 4 Magazines.

F.3.1 Modeling

The Safety Analysis Report for Zone 4 Magazines presented a conservative model for the
magazine interim storage configurations (Reference 1). The models were incorporated into the
General Monte Carlo Code for Neutron and Photon Transport (MCNP4) (References 2 and 3).
The conservative generic facility models were constructed with the following features:

Vertical Single-Layer Configuration:

. The magazines were modeled with half the nominal floor area, and floor, roof and
walls on three sides constructed of 12-inch thick concrete equivalent.

. No center divider wall was considered, but a "reflection" plane was included in
MCNP4 to include the effect of the other half of Modified-Richmond magazines.

. A single layer of upright AL-R8 containers 29 deep by 9 across was included. The
actual container radius was reduced by approximately 7 percent to allow a square
pitch to model hexagonal close-pack arrangements. The 522 containers in this
model are greater than the maximum capacity of 378 containers for Modified-
Richmond magazines and 406 containers for Steel Arch Construction magazines,
as well as the operational limit of 384 containers used in the cumulative worker
exposure analysis.

. Two dosimetry volumes were selected. One volume was a slab 6 inches thick on
top of the container array. The second dosimetry volume was an aisle created
adjacent to the reflecting plane that is one container wide and extends the length
of the magazine. The second dosimetry volume resulted in a higher dose rate and
was included in the cumulative worker dose calculations.

Horizontal Palletized Stacking Configuration:

. A building was modeled with half of the nominal floor area, and floor, roof and
walls on three sides constructed of 12-inch thick concrete equivalent.

. A center divider void was modeled (as opposed to the concrete dividing wall in
Modified-Richmond magazines) and used as a "reflection" plane in MCNP4 to
include the effect of the other half of the structure.

. Two rows of “palletized" AL-R8 containers in groups of 4 containers per pallet,
stacked 3 pallets (6 containers) vertically and 11 paliets (22 containers) horizontally
in each half of the building were included in the model. This configuration has
528 containers compared to the maximum capacity of 440 containers for Modified-
Richmond magazines or the maximum capacity of 392 containers for Steel Arch
Construction magazines.




. An aisle 70 inches wide was used between the two rows of containers. The aisle
between the stacks of palletized containers was used as the volume for dosimetry
purposes.

. The roof was modeled at 13 feet, 4 inches to accommodate pallet heights.

F.3.2 Results of MCNP4 Calculations
For the vertical single-layer configuration, the radiation dose rate calculations resulted in:

(expected dose rate in an aisle one container wide extending the depth of the magazine)

Neutron Dose Rate 35 mrem/hr
Photon Dose Rate 487 mrem/hr
TOTAL 522 mrem/hr

Dose rates for the vertical single-layer configuration should be considered very conservative,
because all pits were modeled as having a generic high mass, 532 pits were included in the
model, no gaps were modeled for the close pack hexagonal pattern other than the aisle, and all
plutonium was considered aged to more than 45 years. 525 mrem/hr is used in the worker
exposure analysis.

For the horizontal palletized stacking configuration, the radiation dose rate calculations resulted
in:

Neutron Dose Rate 37 mrem/hr
Photon Dose Rate 211 mrem/hr
TOTAL 248 mrem/hr

Dose rates for the horizontal palletized stacking configuration should also be considered very
conservative, because all pits were modeled as having a generic high mass, 528 pits were
included in the model, and all plutonium was considered aged to more than 45 years. 250
mrem/hr is used in the worker exposure analysis.

F.3.3 Other Radiation Dose Rates

All activities associated with the Zone 4 interim storage of pits will not occur in magazines filled
to capacity (e.g., loading, unloading and corrosion inspection). Health physicists of the Pantex
Radiation Safety Department have performed surveys to measure actual dose rates for typical
worker exposure from miscellaneous activities (averaged 30 mrem/hr) as well as dose rates at
30 centimeters from pit containers (60 mrem/hr). For corrosion inspection activities, closer
handling of pit containers warrants the use of 60 mrem/hr, and miscellaneous loading and
-unloading activities would be more typical of the 30 mrem/hr dose rate. These dose rates were
used in calculating the bounding worker doses.
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F.4  CALCULATIONS

This section provides the calculations performed to arrive at bounding cumulative worker doses
for the Proposed Action (vertical single-layer, and horizontal palletized stacking configurations in
both Modified-Richmond and Steel Arch Construction magazines), and the No-Action Alternative
(vertical single-layer configuration in Modified-Richmond magazines).

F.4.1 Proposed Action Calculations

The Proposed Action addresses both the vertical single-layer configuration and the horizontal
palletized stacking configuration for 18 Modified-Richmond and 42 Steel Arch Construction
magazines.

ASSUMPTIONS:

Inventory Process:
(Vertical Single-Layer
Configuration)

Inventory Process:
(Horizontal Palletized
Stacking Configuration)

Corrosion Inspections:

Miscellaneous
Operations:

Magazine Capacities:

Radiation Dose Rates:

2 people, 70 minutes for each side of a Modified-Richmond
magazine. Also assumes 140 minutes per Steel Arch Construction
magazine. Inventory of each magazine once every 18 months
(40 magazines/yr).

2 people, 45 minutes for each side of a Modified-Richmond
magazine, and 1 person, 90 minutes for each Steel Arch
Construction magazine. Inventory of each magazine once every
18 months (40 magazines/yr).

100 percent container corrosion inspection for each magazine
every 18 months (vertical single-layer configuration only). Assume
1 minute per container for surveillance operations, 2 workers (100
percent inspection).

One Steel Arch Construction magazine and one Modified-
Richmond magazine opened every workday for 2 hours with 2
workers.

For the vertical single-layer configuration 384 containers is the
operational maximum for Steel Arch Construction magazines and
is used for both magazine types in the calculations. For horizontal
palletized stacking configuration, the maximum capacity is 440
containers in Modified-Richmond and 392 containers for Steel Arch
Construction magazines.

525 mrem/hr for the vertical single-layer configuration inventory
process. 250 mrem/hr for the horizontal palletized stacking
configuration inventory process. 60 mrem/hr for corrosion
inspection activities. 30 mrem/hr for miscellaneous operations.

PROPOSED ACTION-18 MODIFIED-RICHMOND AND_42 STEEL ARCH CONSTRUCTION

MAGAZINES (vertical single-layer configuration)

Inventory Operations:

2 persons x 140 min/magazine x 40 magazines/yr = 11,200 min/yr

11,200 min/yr x (525 mrem/hr)/60 min/hr = 98,000 person-mrem/yr = 98 person-rem/yr
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Corrosion Inspections:
2 persons x 384 min/magazine x 40 magazines/yr = 30,720 min/yr

60 mrem/hr x (30,720 min/yr)/60 min/hr = 30,720 person-mrem/yr = 30.7 person-rem/yr

Miscellaneous Operations:
2 persons x 2 magazines/day x 2 hrs/day x 260 workdays/yr = 2,080 hr/yr

2,080 hrs/yr x 30 mrem/hr = 62,400 person-mrem/yr = 62.4 person-rem/yr

Totals for the Vertical Single-Layer Configuration:

Operation Cumulative Personnel Exposure
(person-rem/year)
{nventory 98.0
Corrosion Inspection 30.7
Miscellaneous 62.4
TOTAL 191.1

Conservatism in Calculations:

. 525 mrem/hr dose rate based on most conservative analysis from Safety Analysis
Report

. No credit was taken for personnel shielding (lead aprons)

. Assumes worker exposure over the duration of activities

. Assumes 384 pits for Steel Arch Construction and Modified-Richmond magazines

. 100 percent corrosion inspection will probably be no more than 20 percent

. Duration for miscellaneous operations may be reduced with plans for the future

(approximately 1/2 hr/day is anticipated)

PROPOSED ACTION - 18 MODIFIED-RICHMOND AND 42 STEEL ARCH CONSTRUCTION
MAGAZINES (horizontal palletized stacking configuration)

Inventory Operations:
2 persons x 90 min/magazine x 40 magazines/yr = 7,200 min/yr

7,200 min/yr x (250 mrem/hr)/60 min/hr = 30,000 person-mrem/yr = 30.0 person-rem/yr
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Corrosion Inspections:

Not applicable for the horizontal palletized stacking configuration.

Miscellaneous Operations:

2 persons x 2 magazines/day x 2 hrs/day x 260 workdays/yr = 2,080 hr/yr

2,080 hrs/yr x 30 mrem/hr = 62,400 person-mrem/yr = 62.4 person-rem/yr

Totals for the Horizontal Palietized Stacking Configuration:

Operation Cumulative Personnel Exposure
(person-rem/year)
Inventory 30.0
Corrosion Inspection 0.0
Miscellaneous 62.4
TOTAL 92.4
Conservatism in Calculations:
. Calculation for inventory of magazines assumed 2 workers for duration of time
. 250 mrem/hr dose rate based on worst case analysis from Safety Analysis Report
for horizontal palletized stacking configuration
. No credit was taken for personnel shielding (shielded forklift, lead aprons)
. Assumes worker exposure over-the duration-of activities
. Duration for miscellaneous operations may be reduced with plans for the future

(approximately 1/2 hr/day is anticipated)

F.4.2 No Action Calculations

The No-Action alternative addresses the vertical single-layer configuration for the 18 Modified-

Richmond magazines only.

ASSUMPTIONS:
Inventory Process:
(Vertical Single-Layer
Configuration)

magazine.

2 people, 70 minutes for each side of an Modified-Richmond
Inventory 2 sides each month.
accordance with current operations.
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Corrosion Inspections: 100 percent container corrosion inspection for each Modified-
Richmond magazine every 18 months. Assume 1 minute per
container for surveillance operations, 2 workers (100 percent
inspection of 12 magazines/yr).

Miscellaneous Operations: One Modified-Richmond magazine opened every day for 2 hours
with 2 workers. Loading, unloading, use of forklifts, continuous
close exposure is limited.

Radiation Dose Rates: 525 mrem/hr for the vertical single-layer configuration inventory

process. 60 mrem/hr for corrosion inspection activities.
30 mrem/hr for miscellaneous operations.

NO-ACTION - 18 MODIFIED-RICHMOND MAGAZINES ONLY
(vertical single-layer configuration)

Inventory Operations:

2 persons x 70 min/side x 2 sides/mo x 12 mo/yr = 3,360 min/yr

(3,360 min/yr)/60 min/hr x 525 mrem/hr = 29,400 person-mrem/yr = 29.4 person-rem/yr
Corrosion Inspections:
2 persons x 384 min/magazine x 12 magazines/yr = 9,216 min/yr

(9,216 min/yr)/60 min/hr x 60 mrem/hr = 9,216 person-mrem/yr = 9.2 person-rem/yr

Miscellaneous Operations:
2 persons x 2 hr/day x 260 workdays/yr = 1,040 hrs/yr

1,040 hrs/yr x 30 mrem/hr = 31,200 person-mrem/yr = 31.2 person-rem/yr

Totals for the Vertical Single-Layer Configuration:

Operation Cumulative Personnel Exposure
(person-rem/year)
Inventory 294
Corrosion Inspection 9.2
Miscellaneous 31.2
TOTAL 69.8

Conservatism in Calculations:

. 525 mrem/hr dose rate based on most conservative analysis from Safety Analysis
Report
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. No credit was taken for personnel shielding (lead aprons)

. Assumes worker exposure over the duration of activities

. Assumes 384 pits for Modified-Richmond magazines

. 100 percent corrosion inspection will probably be no more than 20 percent

. Duration for miscellaneous operations may be reduced with future plans

(approximately 1/2 hr/day is anticipated)
F.5 CONCLUSIONS

The analysis provided in this appendix results in the following cumuiative worker exposure
estimates:

Proposed Action

(vertical single-layer configuration) 191.1 person-rem/yr (bounding range of 100
to 200 person-rem/yr)

Proposed Action

(horizontal palletized stacking configuration) 92.4 person-rem/yr (bounding range of 50 to
100 person-rem/yr)

No Action
(vertical single-layer configuration) 69.8 person-rem/yr (bounding range of 50 to
100 person-rem/yr)

Each configuration calculation includes a high degree of conservatism in the results. Although
extremely conservative, the intent of this analysis was to provide bounding numbers for the
cumulative personnel dose to Zone 4 workers and is considered to meet National Environmental
Policy Act requirements established for identifying consequences in Environmental Assessment
documents.
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EXECUTIVE SUMMARY

Introduction

An earlier draft Environmental Assessment for Interim Storage of Plutonium Components at
Pantex was provided to the State of Texas in December 1992 in accordance with the
Department of Energy National Environmental Policy Act Implementing Procedures [10 Code
of Federal Regulations 1021.301] that require the Department to provide Environmental
Assessments to the host State and Indian Tribes for review prior to approval. Comments from
State and local government officials, national and local interest groups and private citizens
were forwarded to the Department through the Office of the Governor for response. In total,
forty-six letters were received (see Table ES-1) and from those letters, 423 comments were
extracted and categorized into the general topical areas described below. The Department
also recently received comments regarding the aircraft crash analysis from the Defense
Nuclear Facilities Safety Board. The comments were carefully reviewed and considered; and
where appropriate, this draft Environmental Assessment has been modified to address those
comments.

A.. Nuclear Weapons Complex Programmatic Environmental Impact Statement and Long-
Term Plutonium Storage Issues - concerns regarding the interim storage period and the
decisions to be made in the Record of Decision in the Nuclear Weapons Complex
Reconfiguration Programmatic Environmental Impact Statement. (50 comments)

B. National Environmental Policy Act Issues - concerns regarding the adequacy of an
Environmental Assessment for the proposed action, changes in mission for the Pantex
Plant, and concern that the programmatic requirements for U.S. nuclear weapons
dismantlement should be addressed. (42 comments)

C. Alternatives to the Proposed Action - concerns regarding the Department'’s obligation to
evaluate and consider all reasonable alternatives to the proposed action. (39 comments)

D. Operational Issues - general concerns and requests for clarification of various operational
issues and hazards analyses performed for Zone 4 operations. These include the 1)
worker exposure calculations; 2) storage configuration; 3) the forklift operational accident
scenario; and 4) other general hazards analyses such as tornadic winds. (140
comments)

E. Ogallala Aquifer - technical differences regarding data used and methodology of the
analysis. (35 comments)

F. Aircraft Crash Hazard Analysis - technical differences regarding data used and
methodology of the analysis. (45 comments)

G. General Topics - those issues and concerns that do not fit into the previous categories.
(72 comments)

H. Comments from the Defense Nuclear Facilities Safety Board - technical concerns
regarding the methodology and adequacy of the aircraft crash analysis. (4 comments)
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Response Summaries

——~—
With the exception of the "General Topics" category, a summary of the Department'’s overall e
response is provided below.

A Nuclear Weapons Complex Programmatic Environmental Impact Statement and Long-
Term Plutonium Storage Issues

The proposed action analyzed in this document has evolved as a result of recent
developments in the areas of national security and foreign policy. As originally envisioned, the
proposed action was to provide additional storage for up to 20,000 pits at Pantex for a period
of approximately six to ten years. The anticipated duration of the interim storage was based
on the December 1994 expected completion of the Department’s Reconfiguration
Programmatic EIS, allowing sufficient time to implement the decision regarding the future
nuclear weapons complex that would be made on the basis of that Programmatic
Environmental Impact Statement. It was expected that one of the elements of the future
weapons complex would be a new long-term storage facility, to be constructed within the six
to ten year time frame.

The President, on September 27, 1993 established an interagency task force to determine the
disposition of plutonium surplus to national defense requirements. This task force is being led

by the National Security Council and the Office of Science and Technology Policy with the

participation of the Arms Control and Disarmament Agency, the Central Inteligence Agency,

the Office of Management and Budget, and the Departments of State, Defense and Energy.

The public and certain foreign nations will also be invited to participate in the task force. The -~
resuits and implementation of its recommendations are likely to have significant impact on ~
both the number of pits requiring long-term storage, and the duration of the storage period. It

is likely that a substantial majority of the pits proposed to be stored at Pantex, which are

surplus to the nation’s defense needs, will be affected by decisions resulting from the work of

the task force. Because the task force was so recently chartered, however, it is impossible to

now predict the timing of its recommendations or their implementation.

In addition to its participation in this task force, the Department is conducting or will shortly
commence the following National Environmental Policy Act reviews which also will address the
storage of plutonium:

First, as noted above, the Reconfiguration Programmatic Environmental Impact Statement is
examining the alternatives for the long-term storage of all Department of Energy owned
plutonium. The alternatives being considered for long-term storage include "no-action,"” which,
if selected in the Record of Decision on that Environmental Impact Statement, would continue
the storage of the pits at Pantex in the existing facilities. Another alternative being considered
is to upgrade the existing facilities. If this alternative is selected in the Record of Decision,
upgrades to existing storage facilities, including Pantex, could occur following a likely
additional project specific review under the National Environmental Policy Act. The final
alternative under consideration is the siting and construction of a new long-term storage
facility which, if selected in the Record of Decision, would result in the pits stored at Pantex
being moved to that facility, at 1 of 5 considered sites. The Record of Decision is expected to
be issued in January, 1995. It should be noted that the Pantex site is among five sites under
consideration for the location of a new long-term storage facility.

e
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Second, the Department is commencing the preparation of a new site-wide Environmental
Impact Statement for the Pantex site. This Environmental Impact Statement will examine all
aspects of current and foreseeable activities and operations of the Pantex Plant, including all
dismantlement and storage-related issues. This Environmental Impact Statement will include
analysis of measures to further mitigate the impacts of Pantex operations. While the scope of
the Environmental Impact Statement cannot be defined precisely until the public scoping
process has been completed, the Department of Energy expects that alternatives to the
continued storage of pits at Pantex will be considered. This review will take 2-3 years to
complete. The Public will be invited to help determine the scope of issues to be addressed
and provide comments on the Draft Environmental Impact Statement when completed.

Third, the Department is committed to include in an Environmental Impact Statement any
implementation actions it proposes to take in conjunction with the task force on the disposition
of surplus plutonium. This will help ensure meaningful public involvement in the examination
of alternative means of disposition.

The resolution of all these uncertainties and the preparation of these documents will require
time, making it less likely to site and construct a new long-term storage facility on the
schedule previously indicated and which would have led to storage relief at Pantex in six to
ten years. Because of the national security and foreign policy considerations previously
described, which highlights the importance of the continued disassembly of nuclear weapons
and the consequent interim storage of the fissile material they contain, the Department cannot
wait for these longer-term programmatic decisions. If the proposed action is not adopted,
shipment of nuclear weapons to Pantex for dismantiement will cease in the first quarter of
1994 and actual dismantlement will cease within weeks of the cessation of shipments.

Accordingly, the Department is proposing to provide interim storage for up to 20,000 pits in
the Pantex facility on an interim basis until the longer-term decisions on storage/disposition
are made and implemented. The Department is now contemplating that the new site-wide
Environmental Impact Statement for the Pantex site will consider the environmental impacts for
a period of 5-10 years associated with continued operation of the Pantex Facility, including
storage. The long-term decisions regarding the storage/disposition of plutonium will be made
following the completion of the Reconfiguration Programmatic Environmental Impact Statement
now scheduled for late 1994, and the work of the task force on plutonium disposition. These
decisions will be made on the basis of the various activities and analyses described above.
The Environmental Assessment has been revised to include a discussion of these
developments.

Several comments observed that the initial Nuclear Weapons Complex Reconfiguration
Programmatic Environmental Impact Statement scope did not include consideration of the
long-term storage of plutonium weapon components. This observation is correct; long-term
plutonium pit storage was not a requirement at the time the Department published its Nuclear
Weapons Complex Reconfiguration Study (DOE/DP-0083, January 1991). At that time, the
Department's nuclear weapons complex was required to support a much larger nuclear
weapons stockpile that is now the case. Accordingly, it was expected that nuclear materials
would be recycled without the need for long-term storage capacity. Consequently, initial
planning for the Reconfiguration Programmatic Environmental Impact Statement did not
consider analysis of the environmental impacts associated with a long-term plutonium storage
facility. Neither the "Notice of Intent" (56 Federal Register 5590, February 11, 1991)
announcing the preparation of the Programmatic Environmental Impact Statement nor the
Implementation Plan, Nuclear Weapons Reconfiguration Programmatic Environmental Impact
Statement (DOE/EIS-0161IP, February 1992) dealt specifically with the need for such future
long-term storage.
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Subsequent events dictated that the complex of the future (Complex 21) must provide for
long-term storage of plutonium. The first of three arms reductions initiatives by former
President George Bush was announced in September 27, 1991 and, together with the initiative
announced on the January 28, 1992 State of the Union address and the June 16, 1992
Bush/Yeltsin agreement (later codified in the Strategic Arms Reduction Treaty II), resulted in
large reductions in the nation’s nuclear weapons stockpile requirements. These reductions
resulted in the retirement of weapons in the stockpile in much larger numbers and in a much
more compressed timeframe than had been previously contemplated. In addition, the
Department was faced with a situation in which the present authorized storage capacity at the
Pantex Plant would be exhausted long before the announced weapons retirements were
completed and before the Reconfiguration Programmatic Environmental Impact Statement
could be completed and reconfiguration decisions made concerning long-term storage. Thus,
in order to continue the dismantlement of weapons, the additional interim storage capacity
would be required regardless of any decisions that are subsequently made concerning
reconfiguration.

Since it has now been determined that Complex 21 must provide for long-term plutonium
storage capacity, the environmental impacts of locating such a facility at any one of several
alternative sites must be included in the Reconfiguration Programmatic Environmental Impact
Statement. Conceptual design efforts have already begun for long-term storage capacity. A
Revised Notice of Intent that includes these changes to the original reconfiguration proposal
as well as other potential modifications to that proposal was published in the Federal Register
on July 23, 1993 (58 Federal Register 39528). The Department has held additional scoping
hearings to assure opportunity for input and comments, and the Department will revise the
Programmatic Environmental Impact Statement Implementation Plan to include any changes.

Following completion of a Draft Programmatic Environmental Impact Statement, public review
and comment, and preparation of a Final Programmatic Environmental Impact Statement, it is
expected that a Record of Decision can be issued in early 1995. The Pantex Plant is one of
the sites being considered for location of nuclear facilities in the reconfigured complex,
including long-term plutonium storage. Environmental analyses will include, among other
things, evaluations of the impacts of transportation of plutonium from sites where it is now
stored to potential long-term storage locations, as well as the risks of long-term storage of pits
and other forms of plutonium. The Record of Decision will be followed by a Site-Specific
Environmental Impact Statement which will examine the environmental impacts of any
construction and operation of the facility at the location selected. In accordance with the
Department’s implementing regulation for the National Environmental Policy Act [10 Code of
Federal Regulations Part 1021] affected States, Indian Tribes, and the general public will
continue to have opportunities for review and comment regarding the planning for and
analyses contained in both the Programmatic Environmental Impact Statement and the
Site-Specific Environmental Impact Statement. The Secretary of Energy’s decisions regarding
reconfiguration will be based on a combination of environmental impact, cost, and technical
consideration.

Several comments questioned when the Department would complete moving plutonium pits
stored in Zone 4 at the Pantex Plant. The timing for completion of any transfer will depend on
where the long-term storage function is performed, the rate at which materials can be moved
safely, and the priorities established for moving various types of nuclear material.
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Several comments questioned what would occur if a long-term storage facility is not available
at the end of the interim storage period. The Department will do all within its control to
expedite timely completion of the Programmatic Environmental Impact Statement, Record of
Decision and site-specific National Environmental Policy Act reviews. The nature of the
National Environmental Policy Act process, as well as possible changes in national policy or
funding availability, prevents the Department from guaranteeing against unexpected delays.
The Department is committed to working closely with the State of Texas and the public to
resolve issues that arise during the interim storage period and during any transfer of the
plutonium components to long-term storage.

A few comments expressed concern that if the interim storage period were incorrectly
estimated, the conclusions of the Environmental Assessment might also be incorrect. The
conclusions of the Environmental Assessment are not dependent on the length of the interim
storage period, but rather the environmental impacts from routine storage, as well as potential
accidents. Section 6.0 of the Environmental Assessment evaluates the potential impacts of
using certain Steel Arch Construction and Modified-Richmond magazines to provide interim
storage capability for plutonium weapons components. Increases in worker radiation
exposures due to on-site interim storage operational activities were evaluated on an annual
basis, and personnel would be monitored to ensure administratively controlled annual limits on
exposure are met. Container integrity during the interim storage period will be ensured by a
surveillance program that would detect any change in the integrity of the container or
packaging materials. Deterioration is expected to occur very infrequently since, especially
after the horizontal storage configuration is implemented, container exposure to moisture that
might cause corrosion would be minimal. Pit stability during the interim storage period will be
monitored by conducting pit surveillance testing in conjunction with the pit container
surveillance program. The Environmental Assessment'’s analysis of potential accidents found
frequencies and effects to be insignificant.

The Department is aware of no issue which would limit interim storage duration to a specified
time period.

B. National Environmental Policy Act Issues

The Pre-Approval Environmental Assessment was provided to the State of Texas for review
and comment in accordance with the Department’s National Environmental Policy Act
Implementing Procedures [10 Code of Federal Regulations 1021.301(d)]. The Department has
carefully considered all of the comments on the Environmental Assessment provided by the
State of Texas, including comments by State and local agencies and officials, interest groups,
and the public. The Department met with the State and stakeholders to discuss the
comments and the revisions made in the Environmental Assessment to incorporate State and
public input. When the Environmental Assessment is finalized, the Department will determine
whether to issue a Finding of No Significant Impact for the proposed action or prepare an
Environmental Impact Statement. The Department will issue a Finding of No Significant impact
only if the Environmental Assessment supports the finding that the proposed action will not
have a significant effect on the human environment, in accordance with the Council on
Environmental Quality Regulations for Implementing the National Environmental Policy Act

{40 Code of Federal Regulations Parts 1500-1508] and the Department’s National
Environmental Policy Act regulations [10 Code of Federal Regulations Part 1021].

Comments on the scope of the Environmental Assessment stated that the proposed action
should include long-term storage of plutonium components and/or dismantlement operations
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Comments on the scope of the Environmental Assessment stated that the proposed action

should include long-term storage of plutonium components and/or dismantlement operations "
at the Pantex Plant. The decisions on long-term storage of plutonium components are being -’
addressed in the Programmatic Environmental Impact Statement for reconfiguration of the

weapons complex, as discussed in Section A of this document. However, in order to proceed

with the reduction of the nuclear weapons stockpile, the Department determined that a

decision on additional interim storage would be needed prior to completion of the

Programmatic Environmental Impact Statement. To support this decision, the Department

prepared the Environmental Assessment in accordance with the Department’s National

Environmental Policy Act Implementing Procedures [10 Code of Federal Regulations Part

1021]. Additional National Environmental Policy Act analysis of dismantlement activities is not

needed to decide whether to increase interim pit storage at the Pantex Plant. Dismantlement

has historically been part of the Pantex Plant mission and is addressed by the Final

Environmental Impact Statement, Pantex Plant Site (DOE/EIS-0098, October 1983). Weapons
dismantlement is being conducted in much the same way it has always been conducted, with

ongoing improvements to safety and environmental protection in accordance with regulatory
requirements. Dismantlement operations will remain within the normal historic range of
assembly/disassembly activity at the Pantex Plant.

To address any potential concerns regarding cumulative impacts from increased

dismantlement activities, the Department will prepare a new Pantex Site-Wide Environmental

Impact Statement. A Notice of Intent to prepare this document will be issued in the Federal

Register soon. The Department has initiated assembly of environmental baseline information

in support of this effort. This Environmental Impact Statement will examine all aspects of

current and foreseeable activities and operation of the Pantex Plant, inciuding dismantiement LY
and storage-related issues. This Environmental Impact Statement will include analyses of st
measures to further mitigate the effect of Pantex activities. Although the scope of the

Environmental Impact Statement cannot be defined until the public scoping process has been
completed, the Department now envisions considering alternatives to the continued storage of

pits at Pantex. The Department cannot predict how long this review will take but best efforts

will be made to complete the Environmental Iimpact Statement on an expedited basis. The

public will be invited to help determine the scope of issues to be addressed and comment on

the draft Environmental Impact Statement when it is available. When the Nuclear Weapons

Complex Programmatic Environmental Impact Statement Record of Decision is issued,

aspects specific to the Pantex Plant will be incorporated into the new Site-Wide Environmental

Impact Statement.

Comments stated that the interim storage of plutonium components constitutes a change in
mission for the Pantex Plant, and therefore an Environmental Impact Statement should be
prepared. The Department believes that the proposed action is consistent with the historical
mission of the plant, as it relates to the temporary staging of plutonium components after
disassembly of retired weapons and prior to shipping to Rocky Flats for processing. The
proposed action analyzed in the Environmental Assessment is the augmentation of the
capability to store plutonium components temporarily, in response to the cessation of
plutonium operations at the Rocky Flats Plant.

C. Alternatives to the Proposed Action

Several comments suggested inadequate treatment of the Department’s discussion of
alternatives to interim storage at the Pantex Plant. In response, the Department has e
substantially enhanced this discussion. The major issues follow:
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1. Al possible alternatives were not discussed or were not discussed in sufficient detail.

The National Environmental Policy Act requires that reasonable alternatives to a proposed
action be discussed in an Environmental Assessment. Several alternatives were developed
and are described in Section 4.0 of the Environmental Assessment. Both Department of
Defense sites and other Department of Energy sites were considered as alternative storage
areas.

While every conceivable alternative was not mentioned, those alternatives discussed were
potentially available and were considered to be potentially reasonable alternatives. Sites
which commenters mention that are not specifically discussed in the Environmental
Assessment are either in use now or slated for future uses other than pit storage.

The discussion of alternatives in the Environmental Assessment explains that a combination of
factors led to the conclusion that none of the other sites considered (those of the Department
of Energy and the Department of Defense) is reasonable in that none meet the criteria for the
proposed action. The sites considered do not meet programmatic goals for interim storage
because of the following factors: 1) increased cost (for facility modification, to augment or
reactivate enhanced security, for increased transportation requirements, etc.), 2) untimely
implementation of alternative interim storage (time to modify facilities, perform required safety
analyses, develop site-specific procedures, train personnel, etc.), and 3) no apparent
environmental benefit to interim storage at an alternate site. Under the proposed action, there
are no increased transportation requirements, only minor facility enhancements are required,
and activities required for implementation are essentially in place.

2. No basis was presented in the Environmental Assessment to support the Department'’s
conclusion that no environmental advantage would be gained by moving and storing the
pits at an afternative site on an interim basis.

In the Department’s discussion of alternatives, the Environmental Assessment analyzes
whether environmental benefit could be derived by storing pits off-site (either at up to four
separate Department facilities or at a Department of Defense facility). The Environmental
Assessment analysis indicates that radiation exposure to workers is.the principal impact of the
proposed action, and there is no significant impact to the environment. While impact to the
environment would be no different, worker exposure could be increased in the implementation
of off-site or decentralized interim storage. Decentralization of interim pit storage (at more
than one site) would generate duplication of security, handling, and inventory requirements.
The processes of moving (for shipping, receiving, movement into storage facility), transporting,
repackaging (as required), storing, and inventorying pits contribute to total person exposure
levels, thereby increasing the total cumulative person-rem exposure. Efficiency in handling,
monitoring, and inspecting the plutonium components is achieved by conducting interim
storage operation at one site rather than muttiple sites and could result in lower cumulative
radiation exposure to workers.

The relative number of handling steps that would be required by the proposed action and
storage at another site is compared in the attached process flow diagram (Figure ES-1).
Eliminating transportation to alternate sites eliminates some of these processes as well as the
total work load and costs involved in pit storage management and is consistent with "as low
as reasonably achievable" principles. Although exposures from implementing alternatives
would not be unacceptable from the standpoint of worker safety, worker exposures would be
expected to be higher relative to the proposed action. This conclusion does not imply that
occupational exposure standards for workers would be exceeded for any alternative.
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3. The Department does not discuss specific Department of Defense facilities (as cited in the
comments) and, therefore, appears not to have considered them.

The Department has been working since May 1992 with the Department of Defense
concerning potential use of Department of Defense sites for interim pit storage. The
Environmental Assessment discussion has been expanded to reflect the most recent results
from this interaction. The Department has concluded that Department of Defense sites are not
feasible alternatives to the proposed action for the following reasons:

« The Department of Defense is restructuring its forces to reflect both troop reductions and
base closures. As part of this effort, some Department of Defense bases are being
configured to accommodate only conventional forces and their weapons. The remaining
active weapon storage facilities are committed to storing both nuclear and conventional
weapons, which are being moved from overseas bases and from facilities designated for
closure. This restructuring process could take several years. The requirement for
additional continental U.S. storage capacity is further strained by the backlog of retired
weapons.

»  All Department of Defense excess sites are placed on the Base Realignment and Closure
List. To store special nuclear material and establish special nuclear material repository
infrastructure .(e.g., security, environmental study, training, and negotiation of site-sharing
agreements) at an inactive Department of Defense site would require significant new
funding and implementation time.

» No environmental benefit is apparent in the use of Department of Defense sites for the
interim storage of plutonium components.

The Environmental Assessment also discusses the implication that the No Action alternative
(and the resulting need to store an increasing number of weapons at Defense sites) would
have on Department of Defense plans for realignment and closure of bases.

D. Operational Issues

Several commenters questioned the inspection types and schedules and voiced concern over
pit, pit container, and magazine stability. Some comments concerned the possibilities of a
plutonium release caused by either a forklift puncturing a container, a battery exploding, an
internal fire, or some other vehicle accident. There were also concerns raised with respect to
the analysis performed to project worker exposures.

The configurations (single-layer vertical with and without aisles and horizontal palletized
multiple stacking) for the storage magazines allow for access to accomplish appropriate
inspection of containers. Inspection for both configurations would be carried out concurrent
with planned inventory activities (every 18 months), and would consist of a visual inspection of
magazine conditions and of exposed pit container surfaces and removal of surveillance
samples for the container and pit surveillance programs. The surveillance programs consist of
complete visual inspection of the pits and individual container parts. Container integrity would
be further evaluated via inspection (both visual and using non-destructive evaluation
techniques) of the container surfaces (for corrosion), weld integrity, and integrity of insulation
and plastic parts. In addition, pits from these containers would be evaluated at the Los
Alamos National Laboratory to evaluate the pit integrity and monitor for aging-related defects.
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These programs are consistent with and draw from the sampling and testing criteria used in
the Department’'s Weapons Quality Assurance Testing Program and will also draw from
historical pit surveillance data to ensure integrity of the pits and pit container. With respect to
magazine integrity, analysis has shown the magazines are capable of withstanding the
Maximum Credible Tornado (200 mph).

A spectrum of accident initiators was addressed in the analysis. Of the initiators examined,
the forklift accident was the only credible event that could conceivably cause damage to the
container or pit and therefore the effect of this initiator was evaluated. Using conservative
assumptions, the committed effective dose equivalent' to an individual at two kilometers
would be 0.00013 rem over 50 years (compared to the Environmental Protection Agency
standard of 0.010 rem/year) and to the unprotected forklift operator, the committed effective
dose equivalent would be 6.6 rem over 50 years (compared to the Federal radiation limit of
5 rem/year). The shielded forklift that was designed to reduce routine worker exposure, and is
now at the Pantex Plant, also includes features to specifically reduce the probability of this
initiator. Sensors have been installed in the forklift, along with electrical and mechanical
interlocks to reduce the possibility of puncturing a container.

With the increased number of pits for interim storage at the Pantex Plant, there exists a
potential for increased worker exposure. The Pantex Plant management has proactively taken
several steps to reduce worker exposure over current levels in keeping with its “as low as
reasonably achievable" goals. The horizontal palletized multiple stacking configuration will
reduce the dose rates, compared to the single-layer vertical configuration, by a factor of two
(Appendix F, Section F.3.2 of the Environmental Assessment) due to self-shielding of the
containers. In addition, the proposed horizontal configuration allows the use of a shielded
forklift to manipulate a pallet of containers to reduce exposure time. In the present
configuration, the containers must be individually handled for the inspection process. Only the
person inside the shielded forklift will occupy the magazine during the operation (currently two
individuals normally conduct the inspection operation) and shielding on the forklift should
provide a dose reduction factor of at least 20 over current inventory methods. An Automated
Guided Vehicle, estimated to be available for Zone 4 operations by fall of 1994, will eliminate
the need for personnel to enter the magazine for inventory and inspection by using a bar
code reader and camera. By eliminating the need for personnel to enter the magazines for
routine inventory activities, radiation exposure will be drastically reduced. All of these steps
will ensure that the worker exposure dose for the interim storage of pits will be less than the
current dose.

E. Ogallala Aquifer

The Department tasked the Los Alamos National Laboratory to analyze the potential effects on
the Ogallala Aquifer from a hypothetical plutonium dispersal accident. This analysis assessed
the effect of a surface contamination of 0.2 microCuries per square meter (uCi/m? on the
aquifer. This level of contamination is expected to be the maximum amount remaining after
decontamination efforts. The Department has carefully considered and responded to each
comment concerning the analysis. The concerns raised by the comments can be grouped
into four major areas of concern. Below, the main ideas of the detailed responses to
comments in these four areas are summarized.

! Committed effective dose equivalent is the weighted sum of committed dose equivalent to specified organs and tissues,
deposited over 50 years following intake.
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1. Comment authors were concerned about the Department’s ability to perform a cleanup to
0.2 uCi/m? and about the validity of the assumption that surface transport would
concentrate plutonium in the playas by a factor of ten.

In 1977, the U.S. Environmental Protection Agency proposed 0.2 uCi/m? as the cleanup
guideline for plutonium in soil. It should be noted that this Environmental Protection Agency
guideline is the more restrictive of two cleanup levels discussed and analyzed in Section 4.2.7
of the Final Environmental Impact Statement, Pantex Plant Site (DOE/EIS-0098, October 1983).
This guideline was never adopted by the Environmental Protection Agency as a standard,
however, it is a level achievable using current technology. This technology has been
demonstrated at such cleanups as those performed at Johnston Island, Eniwetok Atoll, and
current research and development activities at the Nevada Test Site. The analysis assumes a
scenario that was analyzed elsewhere in the environmental assessment and found to have a
frequency of occurrence of less than 7 x 107 per year. The scenario is that a large and/or fast
flying airplane crashes into and penetrates a Zone 4 nuclear weapons component storage
magazine at the Pantex Plant. In addition, for 25 percent of the magazine inventory
(approximately 100 containers), either the AL-R8 storage container is mechanically damaged
such that a fuel fire resulting from the ignition of aircraft fuel could breach the pit cladding,
melt and aerosolize the plutonium or for undamaged AL-R8 containers, the resulting fuel fire is
sufficiently long lasting as to defeat the thermal cladding and thus melt and aerosolize the
plutonium. The thermal energy from the fire also provides the necessary energy to disperse
the aerosolized plutonium to areas surrounding the plant site. The maximum size of the area
that might be contaminated above this cleanup guideline was estimated to be approximately
75 km2. See memorandum from Sandia National Laboratory, dated April 30, 1993 from Y.T.
Lin, N.R. Grandjean, R.E. Smith to D.R. Rosson (Department of Energy/Albuquerque) titled
"Plutonium Dispersal Deposition Area Estimates of a Hypothetical Aircraft Crash Into Pantex
Zone 4, (which is provided in the Environmental Assessment Comment Response, Appendix
l). The 75 km? area is much smaller than the 1036 km? area that the Final Environmental
Impact Statement, Pantex Plant Site (DOE/EIS-0098, October 1983) projected to be
contaminated by a hypothetical plant accident that involves plutonium dispersal from
assembled weapons by high explosives detonation. Therefore, the analysis and conclusions
reached in the Einal Environmental Impact Statement, Pantex Plant Site regarding the effects
of a plutonium dispersal accident caused by an incident already have taken into account
effects that might be caused by the hypothetical interim storage accident. Also, the
discussions contained in the Final Environmental Impact Statement, Pantex Plant Site
concerning cleanup of any contaminated area would apply equally well to the hypothetical
accident. 1) See Palomares Summary Report. Field Command, Defense Nuclear Agency,
Technology and Analysis Directorate, Kirtland Air Force Base. 2) Thule. United States Air
Force Nuclear Safety, AFRP 122, January/February/March 1970, No. 1, Volume 65 (Part 2),
Special Edition: "Project Crested Ice". 3) Johnston Island, Thermo Analytical (Attention: Nels
Johnson/5635 Jefferson Street, N.E., Albuquerque, New Mexico 87109), Soil Clean of
Technologies.

If soil removal were required, several years might be needed to clean all affected areas.
However, a delay on the order of a few years would not significantly change the
Environmental Assessment’s conclusions concerning the potential effects of a plutonium
dispersal accident on the Ogallala Aquifer. Although there is uncertainty concerning the long-
term rate of plutonium transport, soil scientists generally agree that it is relatively immobile and
that it will not migrate beyond remediable depths within the few years that could be needed to
complete a cleanup. An exception to this could occur, however, if short-circuits (i.e., artificial
recharge projects or improperly constructed or abandoned water wells) existed. In the
extremely unlikely event of a plutonium-dispersal accident, these areas woulid receive priority
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for decontamination and steps taken to eliminate the short-circuit path to groundwater. The
Department has initiated steps to identify and document preferential pathways that may exist
within the postulated area of contamination.

Following the hypothetical accident, plutonium would be expected to concentrate prior to
infiltration in playa lakes as a result of surface transport processes. Therefore, a conservative
concentration factor of ten was applied to the cleanup level to estimate the initial plutonium
concentration in playa lakes. Actual field data from the Trinity Site were used to confirm that
the concentration factor of ten was reasonable, yet conservative.

See Palomares Summary Report, Field Command, Defense Nuclear Agency, Technology and
Analysis Directorate, Kirtland, Air Force Base, Thule, United States Air Force Nuclear Safety,
AFRP 122, January/February/March 1970, No. 1, Volume 65 (Part 2), Special Edition: "Project
Crested Ice", Johnson Island, Thermo Analytical (Attention: Nels Johnson/5635 Jefferson
Street, N.W., Albuquerque, New Mexico 87109), Soil Clean of Technologies.

2. Comment authors expressed concern that the assumed operational recharge rate of
3 centimeters/year (cm/yr) was not sufficiently conservative.

The Los Alamos National Laboratory reviewed existing literature to estimate local playa lake
recharge rates because local, rather than regional, rates are the key to forecasting plutonium
transport to groundwater. The Los Alamos National Laboratory concluded that 3 cm/yr is a
reasonable estimate. Subsequently, the Texas Bureau of Economic Geology offered new
evidence based on tritium-dating which suggests that a local recharge rate as high as 63
cm/yr may be possible.

Based on an analysis of the literature values and technical concerns about the tritum dating
method, the Los Alamos National Laboratory believes that the extremely high recharge rates
suggested by the Texas Bureau of Economic Geology, when combined with the other Los
Alamos National Laboratory/Department of Energy conservative assumptions assigned to the
hypothetical accident scenario, is so conservative as to be unreasonable. Given all these
assumptions, even with a very low assumed dispersivity of one centimeter, the maximum
plutonium concentration in recharge is higher than the most conservative public water system
drinking water standard, but significantly lower than the total exposure based standard of

30 picoCurie/Liter. However, when aquifer and well-casing dilution is considered, anticipated
plutonium concentrations reaching a potentiai receptor are lower than either standard. With a
more realistic dispersivity of 1 meter, the analysis predicts that even the recharge
concentration would be lower than any applicable standard.

Considering these results, the Department believes that the Environmental Assessment’s
original conclusion that the hypothetical plutonium dispersal accident would not significantly
impact the Ogallala Aquifer, remains valid.

3. Comment authors expressed concern that preferential flow was not adequately
considered.

The overall approach taken in evaluating the potential effects of the hypothetical plutonium
dispersal accident on the Ogallala Aquifer was to use conservative but reasonable
assumptions. In the absence of local site-specific field experiments, the Los Alamos National
Laboratory judged it to be conservative, but reasonable, to accelerate the flow velocity by a
factor of 2 to account for preferential flow conditions.
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Since determining preferential flow effects is an active soil science research area, the Los
Alamos National Laboratory’s professional judgment concerning the appropriate acceleration
factor can be disputed and cannot be confirmed without local field experiments. The Los
Alamos National Laboratory based its professional judgment on seven published studies, of
which six reported acceleration factors of two or less. Mobile/immobile water models were not
used because of the paucity of site-specific experimental data needed to estimate the
numerous parameters required by such models.

F. Aircraft Crash Hazard Analysis

The State of Texas comments raised a number of concerns about the methodology used for
the aircraft crash hazard analysis in the Environmental Assessment. To better address these
concerns, an analysis of the vulnerability of Zone 4 magazines to impact by general aviation
single-engine aircraft was performed. The result concluded that the annual probability of
general aviation crashes having the potential for significant consequences presented in the
Environmental Assessment is valid.

Issues related to aircraft crash methodology have been treated in the detailed responses to
the comments. The following paragraphs summarize those responses. The concerns were
focused on the following points:

1. Concern was expressed regarding the overall methodology used in the aircraft hazard
analysis.

The basic methodology used in the aircraft crash hazard analysis for the Environmental
Assessment (and the supporting safety analysis report) is that previously employed by Sandia
National Laboratories in the work that supports the Final Environmental impact Statement,
Pantex Plant Site (DOE/EIS-0098, October 1983). The Sandia National Laboratories
methodology is based on earlier work by K. Solomon for commercial nuclear power plants.
This basic methodology is accepted in the risk assessment community. The Argonne National
Laboratory, on behalf of the U.S. Nuclear Regulatory Commission, reviewed the body of public
literature in this field in the early 1980's. -Argonne found that the data bases, methodologies,
and modeling approaches are adequate to estimate the threat and plant response. Thus, the
Department of Energy feels that the method used in the Environmental Assessment is sound
and reasonable. In the course of the current work, a number of conservative assumptions in
the method were examined and modified to better model the specifics of Zone 4 compared
with the plant site as a whole.

Additionally, an independent assessment of the "Vulnerability of Zone 4 Magazines to Impact
by General Aviation Single Engine Aircraft' was performed and is contained in Appendix J. It
concluded that annual probability of general aviation crashes with the potential for significant
consequences presented in the Environmental Assessment on Interim Storage of Plutonium
Components at Pantex is a valid and reasonable assessment of such probability.

2. Concern was expressed regarding the subdivision of aircraft crash data into separate
aireraft categories.

The analysis considers the four stated aircraft categories (commercial aviation, military
aviation, general aviation, and aerial applications) separately for several reasons. First, the
data (e.g., hours flown, accidents) gathered and collated by government agencies are by
aircraft category. Second, the nature of the operations are decidedly different. Commercial
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aviation is conducted under regulations established by the Federal Aviation Administration for
licensed air carriers. While general aviation is also controlled by the Federal Aviation
Administration, there are significant differences in the applicable rules. Military aviation
operates under guidelines established by the services (e.g., U.S. Air Force, U.S. Navy), except
when flying designated airways and using commercial facilities. The data, particularly that for
accidents, is quite different. Third, the characteristics of the aircraft are different, particularly in
terms of size and speed, which has a significant effect on the potential consequences of an
accident. Therefore, the crash probabilities are generated for each category and then
combined to provide an overall estimate of the likelihood of any aircraft crash.

3. Concern was expressed regarding the development of aircraft crash rates.

Early studies had used the fatal accident rates published by the Federal Aviation
Administration. However, careful examination of the published information indicated that the
Federal Aviation Administration designates as a fatal flight those flights in which a fatality of
any type occurs. For example, if a commercial aircraft is arriving or departing from a
passenger gate and strikes and kills a ramp worker, that flight is listed as one with fatalities.
Similarly, if a passenger should suffer a fatal heart attack enroute, the flight would be listed as
one with fatalities. These sorts of events have no relevance to accidents that could cause
damage to structures on the Pantex Plant. Therefore, in examining the data, only those
accidents that involved both fatalities and destruction of the aircraft were selected. This
results in a crash rate lower than the published fatal accident rate, but one that is more
representative of the actual situation that represents a risk to the Pantex Plant. However, even
using the Federal Aviation Administration published fatal accident rate for commercial aviation,
the probability is not significantly increased.

4. Concern was expressed that aircraft that are landing or taking-off from the Amarillo
Airport should be considered in the analysis. '

Aircraft using the Amarillo Airport (approximately 13.6 kilometers from the plant) are included
in the overall traffic counts. However, the literature contains ample data to indicate that
beyond 8 kilometers from an airport, the aircraft crash rates are those characterized as
“inflight." Any aircraft observed to be "over the Pantex Plant' must be at least 366 meters
above the terrain (to comply with Federal Aviation Administration rules) and more than

13 kilometers from the runway. Therefore, the use of inflight crash rates is reasonable.

8. Concern was expressed regarding the calculation of the total effective area used in the
analysis.

The total effective area required for the probability model is the sum of the base area, a
shadow area, and a skid area. It is postulated that if an aircraft impact occurs within this total
effective area, either the structure will be hit directly, or before ground impact by an aircraft
grazing the structure because it has some height, or as a result of an aircraft skidding into it
after impact with the ground. In estimating each area, allowance is made for aircraft
dimension (i.e., wingspan). In the Environmental Assessment, the total effective area is the
sum of the true areas (the magazine base areas adjusted for aircraft dimension by aircraft
category), the shadow areas (defined by the magazine height and the angle of postulated
impact), and the skid areas (the potential area covered by an aircraft skidding after impact
with the ground at some point away from the structure of interest). The 15 degree angle of
impact selected is representative of an aircraft on a controlled descent to the ground and
provides a conservative estimate of a shadow area (the projection of the structure height into
a horizontal plane). The shadow area is only a portion of the effective area, therefore, the total
effective area is not strongly dependent upon the angle selected.
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G. General Topics

!
A variety of comment were received that did not fit neatly into the specific categories —
described above. The responses to these comments are found in this section.

H. Comments from the Defense Nuclear Facilities Safety Board

During October 1993, the Defense Nuclear Facilities Safety Board (the Board) and the
Department met to discuss the Zone 4 aircraft crash analysis. In an October 1, 1993 letter,
the Board identified issues regarding the methodology used and the adequacy of the analysis
used by the Department in assessing the Zone 4 aircraft crash analysis. After meeting with
the Department to discuss the concerns, on October 29, 1993, the Board concluded that the
results shown in the Environmental Assessment Report and the Final Safety Analyses Report
for the Pantex Plant Zone 4 do meet the Nuclear Regulatory Commission assessment criteria
for evaluating aircraft hazards. This summary of the events as well as the correspondence
between the Board and the Department is included in this section. No revisions to the
Environmental Assessment resulted from these discussions with the Board.

|, Sandia National Laboratories Memorandums

R.E. Smith, Plutonium Dispersal Consequence Analysis of Hypothetical Aircraft Crash into
Pantex Zone 4, dated December 11, 1992.

Y.T. Lin, N.R. Grandjean, and R.E. Smith, Plutonium Dispersal Deposition Area Estimates for
Hypothetical Aircraft Crash into Pantex Zone 4, dated April 30, 1993.

References provided.

()

J. Sandia National Laboratories Memorandum

Y.T. Lin, J.L. Tenney, and R.E. Smith - Vulnerability of Zone 4 Magazines to Impact by General
Aviation Single Engine Aircraft.

References provided as independent assessment of vulnerability of Zone 4 Magazines to
Impact by General Aviation Single Engine Aircratt.

K Index to Comment Responses
L Los Alamos National Laboratory Report

H.J. Turin, et al., November 1992 - Potential Ogallala Aquifer Impacts of a Hypothetical
Plutonium Dispersal Accident in Zone 4 of the Pantex Plant.
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Table ES-1 - List of Comment Documents

Document Author Affiliation
1001 Ann W. Richards, Governor State of Texas
1002 Alison A. Miller Texas Air Control Board
1003 Thomas A. Griffy University of Texas at Austin, Department of Physics
1004 C. Ross Schulke U.S. Department of Transportation Federal Aviation Administration
1005 Jeri Osborne & Family Citizen Comments
1006 Auburn L. Mitcheil University of Texas at Austin, Texas Bureau of Economic Geology
1007 Joseph A. Martillotti Texas Department of Health, Bureau of Radiation Control
1008 Boyd Deaver Texas Water Commission
1009 Tom Milwee, Chief Texas Department of Public Safety, Division of Emergency Management
1010 Walt Kelley City of Amarillo/Counties of Potter and Randall Emergency Management
1011 Dana O. Porter Citizen Comments
1012 Margie K Hazlett (1) Citizen Comments
1013 Margie K Hazlett (2) Citizen Comments
1014 Sam Day, Director Nukewatch
1015 Addis Charless, Jr. Panhandle Area Neighbors and Landowners (PANAL)
1016 Jeri Osborne Citizen Comments
1017 Jim Osborne Citizen Comments
1018 Bob Bullock, Lt. Governor State of Texas
1019 W.H. O'Brien Operation Commonsense
1020 Benito J. Garcia, Chief State of New Mexico, Environmental Department
1021 Lawrence D. Egbert, MD Physicians For Social Responsibility
1022 James Thomas Hanford Education Action League (HEAL)
1024 Jay R. Roselius, County Judge Carson County
1025 William and Mary Klingensmith Citizen Comments
1026 Tamara Snodgrass Citizen Comments
1027 Portia Dees Citizen Comments
1030 Judy Osborne Citizen Comments
1031 Louise Daniel Citizen Comments
1032 Betty E. Barnard Citizen Comments
1033 Norbert Schlegal Citizen Comments
1034 48 signatures/form letter Citizen Comments
1035 Karen Son Citizen Comments
1036 Arjun Makhijani, Ph.D. Institute for Energy & Environmental Research
1037 Bishop Leroy T. Matthiesen Diocese of Amarillo
1038 Boyd M. Foster, President Arrowhead Milis
1039 Tonya Kleuskens, Chairman The Texas Nuclear Waste Task Force
1040 Carl L. King, President Texas Corn Growers Association
1041 Beverly Gattis Military Production Network
1042 Beverly Gattis Save Texas Agriculture and Resources (STAR)
1043 Mavis Belisle, Director The Peace Farm
1044 Margie K Hazlett (3) Citizen Comments
1045 Beverly Gattis Serious Texans Against Nuclear Dumping (STAND) of Amarillo, Inc.
1046 Dan Morales, Attorney General State of Texas, Office of the Attorney General
1048 Doris & Phillip Smith Panhandle Area Neighbors and Landowners (PANAL)
1049 Jerome W. Johnson Panhandle 2000
1050 Senator Teel Bivins (Dist 31) The Senate of The State of Texas

46 letters forwarded from the State of Texas. Document numbers not necessarily sequential.
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Introduction to Comment Response Sections

The Environmental Assessment for Interim Storage of Plutonium Components at Pantex was
forwarded to the Governor of Texas on December 21, 1992, for review and comment.
Subsequently, forty-six letters were returned to the Department of Energy containing 423
comments covering a wide range of issues. The letters and the issues therein were
addressed in this way:

. The letters were entered in an organizational data base as Documents and
assigned a control number for identification. Some of the letters addressed a
single issue, while others remarked on several issues and listed a number of
points for each issue.

. To keep track of these issues, Comment numbers were assigned within each
letter (Document). The numbers used for identification and tracking imply no
other purpose and are not to be interpreted as indicators of priority.

The following is provided for each comment:

- Document #: The control number assigned to each letter.

_ Comment #: The number assigned to one or more comments within the same
letter.

- Date: The date on the letter.

- Name/Org.: The signature on the letter and organization or other identifier.

- Comment: The specific comment or issue raised regarding the

Environmental Assessment as written in the letter.

The comments were aggregated into like subjects in Sections A through F. Following a
grouping of similar comments is the Department of Energy’s answer to the comments.
Comments falling outside these areas are captured in Section G under the category of
General Topics.

Note: Due to limitations within the database used to compile the individual

comments, text formatting (bolding, underlining and italics) and tables were not
reproduced.
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (A.1) FOLLOWS ON PAGE A-S.

Document #: 1001 Comment #: 3 Date: 2/25/93

Ann W. Richards, Governor

State of Texas
Comment:
| am most concerned about the 6-10 year interim storage period. Specifically, | want to know when this 10-year
period officially begins and ends. | also need clear and definite information about what procedures will be followed
if the plutonium is still sitting at Pantex at the end of the 10-year period.

Document #: 1008 Comment #: 3 Date: 2/1/93
Boyd Deaver
Texas Water Commission

Comment;

Comment: 2.0 PURPOSE AND NEED FOR THE PROPOSED ACTION: p. 2-1, third paragraph. - "4....This is
expeacted to be within a timeframe of 6-10 years.
Question: What if the 10 year goal is exceeded? What effect will NEPA have on this goal commencement?

Document #: 1011 Comment #: 1 Date: 2/18/83
Dana O. Porter
Citizen Comments

Comment:
The report states that the intention of the D.O.E. project is to provide temporary storage for the plutonium pits.

The difficulty in finding a permanent storage or disposal site for the plutonium is obvious. In other words, if these
"temporary” storage plans are approved, the pits will kkely move into the Texas panhandle to stay.

Document #: 1015 Comment #: 3 Date: 2/20/93

Addis Charless, Jr.

Panhandle Area Neighbors and Landowners (PANAL)
Comment:
Page 2-1: The estimated interim storage period of 6-10 years is questionable if only for the DOE's assurances in
times past of a "temporary” anything.

Document #: 1015 Comment #: 17 Date: 2/20/93

Addis Charless, Jr.
Panhandle Area Neighbors and Landowners (PANAL)
Comment:
If, because the pits are at PX and where belter to have a reprocessing facility than where the pits already are, PX

becomes a reprocessing facility for Pu, what will become of the waste thus generated? For every cubic unit of Pu
reprocessed, 17 million cubic units of toxic waste are generated.

Document #: 1016 Comment#: 7 Date: 2/16/93

Jerni Osbome

Citizen Comments
Comment;
There is nothing about the storage that really needs to be classified. The storage and management of all
plutonium must be review (sic) throughout the DOE complex (sic) should be addressed through an environmental
impact statement for all facilities.

Document#: 1016 Comment #: 12 Date: 2/16/93

Jeri Osborne
Citizen Comments

Comment:
What does DOE pian to do with the Pu after six to ten years?
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Document #: 1018 Comment#: 3 Date: 1/20/93
Bob Bullock, Lt. Governor
State of Texas

Comment:
| would also like information regarding the proposed consolidated nuclear unt, its functions, and the criteria that will
be used in deciding its location.

Document #: 1019 Comment #: 6 Date: 1/20/93
W. H. O'Bnen
Operation Commonsense

Comment;

Additionally, incremental risks created by extending the storage period longer than 10 years is not assessed, nor is
the method of indemnification provided this community that the period will not be longer than 10 years. Temporary
storage fails to be credible without the designation of a permanent storage site, if past histories are to be believed.

Document #: 1020 Comment #: 1 Date: 2/4/93
Benito J. Garcia, Chief
State of New Mexico, Environmental Dept.

Comment:

Given that the proposed activity evaluated for this assessment is an enlargement of activities which have been
on-going at the site for the past 40 years, the document seems to adequately addresses (sic) any associated
environmental impacts. The proposed action seems to be the most favorable of the alternatives considered for
interim storage. Of greater interest to the state of New Mexico is the long-term storage/disposal options being
considered for these components, as presently under consideration in the Programmatic EIS for the Nuclear
Weapons Complex Reconfiguration. The state of New Mexico would appreciate any future documentation on
plans for long term storage including transportation impacts.

Document #: 1021 Comment #: 1 Date: 1/25/93
Lawrence D. Egbert, MD
Physicians For Social Responsibility

Commeng:
Woe should insist that the storage of plutonium (Pu) in Texas should be TEMPORARY. The DOE mentions six to

ten years but the lext gives no details of how this will be terminated, no discription (sic) of research going on to
prepare for storage elsewhers.

Document #: 1021 Comment #: 4 Date: 1/25/93
Lawrence D. Egbert, MD
Physicians For Social Responsibility

Comment:
Are you aware thal Hanford onginally prepared "interim storage” which then became the de facto standard for

storage for the U.S. The limits of TEMPORARY should be very carefully spelled out.

Document #: 1021 Comment #: 9 Date: 1/25/93
Lawrence D. Egbert, MD
Physicians For Social Responsibility

Comment: '
No mention is found in their text of any research about long term storage or destroying or modifying Pu, all

projects which a responsible DOE would have done decades ago if their sense of responsibility had been toward
the environment rather than toward military power.

Document #: 1022 Comment#: 4 Date: 2/11/93

James Thomas
Hanford Education Action League (HEAL)

Commong
p. 3-1 — DOE has failed to sufficiently define what it means by interim.
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Document #: 1026 Comment #: 2 Date: 2/19/383

Tamara Snodgrass

Citizen Comments
Commoent;
The draft EA declares that the plutonium pits will be stored at Pantex for the next 6 -10 years. There appears (o
be no basis for these figures. Where the pits will go after the ten year period was not discussed. Further, it does
not provide assurance that pits will not be stored for more than ten years.

Document #: 1026 Comment #: 4 Date: 2/19/93
Tamara Snodgrass
Citizen Comments

Comment: i
The draft EA does not analyze the environmental effects of pit storage for more than ten years.

Document #: 1027 Comment #: 2 Date: 3/5/93
Portia Dees
Citizen Comments

Comment:
I understand that this is interim storage for a period of 6 to 10 years. What happens to the plutonium and other

nuclear malerials after ten years?

Document #: 1031 Comment #: 1 Date: 3/1/93
Louise Daniel
Citizen Comments

Comment:
Length of storage is estimated to be 6 to 10 years. In reality, there are no plans being considered for longterm

storage. What is the basis for the 6 to 10 year estimate?

Document #: 1032 Comment #: 2 Date: 2/19/93

Betty E. Barnard

Citizen comments
Comment;
The draft EA declares that the plutonium pits will be stored at Pantex for the next 6-10 years. There appears to
be no basis for these figures. Where the pits will go after the ten year period was not discussed. Further, it does
not provide assurance that pits will not be stored for more than ten years.

Document #: 1032 Comment #; 4 Date: 2/19/93
Betty E. Barnard
Citizen comments

Comment:
The draft EA does not analyze the environmental effects of pit storage for more than ten years.

Document #: 1033 Comment #: 2 Date: 2/19/93
Norbert Schlegal
Citizen Comments

Comment:
The draft EA declares that the plutonium pits will be stored at Pantex for the next 6 -10 years. There appears to
be no basis for these figures. Where the pits will go after the ten year period was not discussed. Further, it does

not provide assurance that pits will not be stored for more than ten years.
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Document #: 1033 Comment #: 4 Date: 2/19/93
Norbert Schlegal
Citizen Comments

Comment:
The draft EA does not analyze the environmental effects of pit storage for more than ten years.

Document #: 1034 Comment #: 2 Date: 2/19/93
48 signalures/form |ellter
Citizen Comments

Comment:

The draft EA declares that the plutonium pits will be stored at Pantex for the next 6-10 years. There appears to
be no basis for these figures. Where the pits will go after the ten year period was not discussed. Further, it does
not provide assurance that pits will not be stored for more than ten years.

Document #: 1034 Comment #: 4 Date: 2/19/93
48 signatures/form letter
Citizen Comments

Comment:
The draft EA does not analyze the environmental effects of pit storage for more than ten years.

Document #: 1035 Comment #: 2 Date: 2/19/93

Karen Son
Citizen Comments

Comment;
The draft EA declares that the piutonium pits will be stored at Pantex for the next 6-10 years. There appears to

be no basis for these figures. Where the pits will go after the ten year period was not discussed. Further, it does
not provide assurance that pits will not be stored for more than ten years.

Document #: 1035 Comment #: 4 Date: 2/19/93
Karen Son
Citizen Comments

Comment:
The draft EA does not analyze the environmental effects of pit storage for more than ten years.

Document #: 1036 Comment #: 2 Date: 3/1/93
Arjun Makhijani, Ph.D.
Institute for Energy & Environmenlal Research

Comment:;
Il. Interim Storage Period - The EA claims that pit storage at Pantex will be for 6 to 10 years and that long-term

storage or disposition options will be implemented after this. It provides no justification for the length of this intenm
storage peniod and no information on how it was calculated.

Document #: 1036 Comment#: 3 Date: 3/1/93

Arjun Makhijani, Ph.D.

Institute for Energy & Environmental Research
Commg!;
The EA states that long-term options will be decided as part of the Programmatic Environmental Impact Statement
(PEIS) on the Reconfiguraion of the Weapons Complex. Since even a draft of this decision (which is supposed to
take public comments on the draft into account), it is quite mysterious how the DOE arrived at the estimate that
interim storage would be for a 6 to 10 year period. The EA should provide a clear and complete justification for
this figure, including any assumptions about final disposition and the pace of final disposition measures assumed in
estimating the interim storage period.
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Document #: 1037 Comment #: 2 Date: 3/1/93
Bishop Leroy T. Matthiesen
Diocese of Amarillo

Comment:
The draft EA declares that the plutonium pits will be stored at Pantex for the next 6-10 years. There appears to

be no basis for these figures. Where the pits will go after the ten year penod was not discussed. Further, it does
not provide assurance that pits will not be stored for more than ten years.

Document #: 1037 Comment #: 4 Date: 3/1/93
Bishop Leroy T. Matthiesen
Diocese of Amarillo

Comment:
The draft EA does not analyze the environmental effects of pit storage for more than ten years.

Document # 1038 Comment #; 2 Date: 2/26/93
Boyd M. Foster, President
Arrowhead Mills

Comment:

The draft EA declares that the plutonium pits will be stored at Pantex for the next 6 - 10 years. There appears to
be no basis for these figures. Where the pits will go after the ten-year period was not discussed. Further, it does
not provide assurance that pits will not be stored for more than len years.

Document #: 1038 ~ Comment #: 4 Date: 2/26/93
Boyd M. Foster, President
Arrowhead Mills

Comment:

The draft EA does not analyze the environmental effects of pit storage for more than ten years.

Document #: 1039 Comment #: 1 Date: 3/10/93

Tonya Kleuskens, Chairman
Texas Nuclear Waste Task Force
Comment:
We are presently very concermned about the Department of Energy’s Environmental Assessment regarding the
proposal to increase plutonium storage at the Pantex Plant near Amarillo, Texas.
The EA's basis is seriously flawed because it categorically presumes that plutonium storage at Pantex will be
temporary, limited to ten years. This premise does not take into account the immense obstacles to siting an
alternative storage facility.

Document #: 1039 Comment #; 2 Date: 3/10/93

Tonya Kleuskens, Chairman

Texas Nuclear Waste Task Force
Comment:
Any realistic proposal for the storage of plutonium pits should take into consideration the uncertainty of storage
time at any DOE or Department of Defense faciity. Furthermore, if long-term storage should become a reality,
additional buildings would likely be necessary, a possibility not addressed in the present EA. The cost, logistics
and environmental impacts of these structures should be studied, accordingly.

Document #: 1039 Comment #: 4 Date: 3/10/93

Tonya Kleuskens, Chairman

Texas Nuclear Waste Task Force
Comment.
Further complicating this issue are the political realities that other states have established opposition to storage
and/or transportation of radioactive materials within their borders. This factor raises the importance of the EA's
need to consider the likelihood of pit storage becoming fong-term or permanent.
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Document #: 1040 Comment #: 2 Date: 3/9/93
Carl L. King, President
Texas Corn Growers Assn.

Comment:
One big problem is that the draft of the Environmental Assessment does not analyze the environmental effects of

pit storage for more than ten years.

Document #: 1041 Comment #: 2 Date: 3/12/93
Beverly Gatlis
Military Production Network

Comment:

The success of announced arms control agreements is critical to our nation's future, and DOE's dismantiement
program is vital to the success of these agreements. We believe it is possible to conduct the dismantlement
program in a way that enhances public confidence in DOE and builds the foundation for many of the difficu,
long-term decisions which must be made about disposition of retired warhead materials.

Unfortunately, the predecisional EA on plutonium storage at Pantex does not move us toward this positive
future. Moreover, DOE's lack of a coherent policy for complying with the National Environmental Policy Act
(NEPA) in regard to its dismantlement program causes us concern. Each of these areas is discussed below.

The Predecisional EA. _ :

1) The storage penod assumed in the proposed action is not supported by credible analysis. The
predecisional EA states: "The proposed action is to provide additional storage for an interim time period, expected
to within (sic) 6-10 years, for up to 20,000 pits and does not constitute a decision to store pits at the Pantex Plant
for the long term.” (p. vii) The only basis presented for this "interim” storage period is the time required to
complete DOE's Reconfiguration Programmatic Environmental Impact Statement (R-PEIS) and additional site
specific NEPA review'and documentation. (pp. 2-1 & 3-1)

However, the schedule for completing the R-PEIS has slpped over the last year, and there is currently no
publicly available schedule for even beginning site specific NEPA reviews to implement decisions reached in the
R-PEIS.

Also, it is not clear from the R-PEIS Implementation Plan (IP) (DOE/EIS-0161IP, February 1992) that
dismantlement is to be addressed in the manner the predecisional EA implies. Dismantlement aclivities were not
widely considered during the R-PEIS scoping periods, and the R-PEIS IP contains few references (o the subject.

The IP indicates little more than that the future DOE complex will "[m}aintain the capability to decommission the
large number of weapons expected to be retired duning stockpile downsizing or replacement,” and that the R-PEIS
will evaluate "impacts of managing wastes generated by...assembly/disassembly of nuclear weapons.” (R-PEIS
IP, pp. ES-8 & 2-3) In our review of the IP, it is not at all clear that the R-PEIS will in fact consider proposals for
long-term storage or disposition of plutonium, as the predecisional EA states. (p. 2-1) If the final EA relies on the
R-PEIS, then DOE must first supplement the IP with a detailed descnption of how issues related to dismantlement
will be addressed.

Document #: 1041 Comment#: 3 Date: 3/12/93
Beverly Galtis
Military Production Network

Comment.:

Finally, history demonstrates that interim or temporary storage facilities for nuclear materials tend to become
long-term storage sites. This is clearly illustrated by the experience at numerous DOE and commercial waste
storage locations. This issue is not addressed in the predecisional EA. The final EA should clearly explain the
staps DOE will take to ensure that Panfex does not become another de facto long-term storage faciity.
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Document #: 1042 Comment #: 4 Date: 3/12/93

Beverly Gattis

Save Texas Agriculture and Resources (STAR)
Comment:
3) The 6 to 10 year time frame is totally arbitrary and is an unreliable basis for any decision making. On July 6,
1992, then DOE Secretary Watkins wrote Attorney General Dan Morales that the draft PEIS would be available
for public comment by the end of 1992. That schedule was not kept, nor does any reliable schedule for the PEIS
exist. If issuance of the draft PEIS, which is totally in DOE's control, is so uncertain, then implementation of a
PEIS ROD, which may be more controlled by the courts or Congress than DOE, cannot be relied upon at all.

In an EIS, DOE should fully discuss the useful lifetime of all existing and proposed storage facilities so that

dacisions about the length of time for storage would have some realistic basis, not DOE speculation.

Document #: 1042 Comment #: 8 Date: /12/93
Beverly Gatlis
Save Texas Agriculture and Resources (STAR)

Comment;

2. An adequate NEPA document would fully discuss the long-term hazards of plutonium storage at Pantex.

The 6 to 10 year "interim storage” period is without support in the draft EA. Thus, an adequate EA would
describe long-term hazards of plutonium storage in order to adequately inform the decision maker and the public
of the necessity to develop alternalive storage and disposal facilities.

The only basis thal the draft EA states for that 6 to 10 year time frame is that within that timé decisions could
be implemented from the Reconfiguration PEIS Record of Decision (R-PEIS/ROD) (pp. 2-1 and 3-1). Howsver,
the R-PEIS Implementation Plan (DOE/EIS-01611P, February 1992), does not clearly state that any decisions
related to long-term storage or disposition of plutonium will be made in the ROD. In fact, dismantlement is only
briefly mentioned in the R-PEIS Implementation Plan (see pages ES-8, 2-3, and 3-9). Thus, if the final EA is going
to rely on the R-PEIS, the latter document must be supplemented with a detailed description of how storage and
disposal, as well as other dismantlement issues, will be addressed.

Moreover, the schadule for issuance of the R-PEIS itself is totaly unknown. Secretary Watkins's (sic) July 6,
1992 Jetter to Attorney General Morales stated that the draft R-PEIS would be available for public review by the
end of 1992, Secretary Watkins did not meet that schedule, and to our knowledge Secretary O'Leary has not
established any schedule for the R- PEIS.

Document #: 1042 Comment #: 9 Date: 3/12/93
Beverly Gattis
Save Texas Agriculture and Resources (STAR)

Comment;

Clearly, the draft EA cannot use the R-PEIS as the basis for any decisions to be made now. Instead, the EA
must provide the basis for any time frame used for interim storage. In addition, the EA must fully discuss DOE's
history of not meeting deadiines for "interim storage.” For example, idaho has been promised for years that
transuranic wastes that were brought from Rocky Flats to the I/daho National Engineenng Laboratory (INEL) were
for "intenim storage,” supposedly no more than 10 years. Howsver, some of those wastes have been at INEL for
more than 20 years, and DOE still has no reliable schedule as to when, if ever, those wastes will go to a disposal
facility.

As another example, DOE has stated for years its intention fo have a permanent repository for spent fuel and
high-level waste available by 1998. Even with congressional approval for work at Yucca Mountain, Nevada, DOE
is more than a decade behind meeting that 1998 date.

Similarly, even if the R-Peis/ROD states a preference for having one long-term storage or disposal facility, there
is no precedent for having such a facility available within a decade. At least one additional NEPA process would
be required for such a facility and congressional authonzation and appropriation would be necessary.

Document #: 1042 Comment #: 10 Date: 3/12/93
Beverly Gatlis
Save Texas Agriculture and Resources (STAR)

Comment;

Issues that must be specifically discussed include:

a. Stability of plutonium pits during long-term storage, based on aclual expenence (if any) and realistic projections;
b. Deterioration of storage containers over 10 years or longer and the need (o develop new storage containers
that meet independent certificalion requirements;
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Document #: 1042 Comment #: 31 Date: 3/12/93

Beverly Gattis

Save Texas Agriculture and Resources (STAR)
Comment:
Does the 6 to 10 year interim storage time frame start from 1989, from 1993, or what date?
Document #: 1042 Comment #: 32 Date: 3/12/93

Beverly Gatlis

Save Texas Agriculture and Resources (STAR)
Comment:
Will pits stored longest be moved first once some other storage or disposal facility is available?
Document #: 1042 Comment #: 34 Date: 3/12/93

Beverly Gattis

Save Texas Agriculture and Resources (STAR)

Comment:

If 20,000 pits are stored at Pantex by 2003, how long would it take to ship that entire inventory to another
location? What NEPA analysis or safely analysis has been done of the relative risk of continuous shipment off-site
for 10 years versus accelerated shipment in higher volumes afler the large inventory has been accumulated?

Document #: 1043 Comment#: 3 Date: 3/12/93

Mavis Belisle, Director
the Peace Farm

Comment:

Because of the irreplaceable value of the Ogallalah (sic) Aquifer and the agricultural productivity of the area,
Pantex should not be considered as a site for longterm storage of the pits, final disposition, or any plutonium
processing activities. The burden of proof for any of these activities should be an DOE to assure that this is the
most suitable alternative in terms of environmental safety and security, and that in event of a catastrophe, this is
the site for which consequences would be Jeast.

Document #: 1043 Comment#: 7 Date: 3/12/93
Mavis Belisle, Director
the Peace Farm

Comment.
At the same time, the State should urge that the long-delayed Programmatic Environmental Impact Statement

should be reopened to include dismantling and storage on the scale at which it now occuring (sic), or an additional
system-wide EIS should be initiated to cover effects of dismantling activities throughout the complex and options
for final disposition of plutonium, tritium and highly enriched uranium.
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Document #: 1046 Comment #: 6 Date: 3/22/93
Dan Morales, Attorney General
State of Texas, Office of the Attorney General

Comment:;
IV. Closing Comments

DOE provides no basis for the estimated interim storage time frame of 6-10 years. Given that DOE does not
yet have a proposal for long-term plutonium disposition, the statement in the EA that the time required to
implement decisions regarding long-term storage and/or disposttion is expected to be within a 6-10 years time
frame is not credible. | am concerned that the analysis of potential environmental impacts has been premised on
an intenm storage period thal is unrealistic. If anything can be learned from DOE's civilian high-level waste site
experience and the attempts by the states to locate low-level radioactive waste sites, it is that nuclear waste
slorage issues are very difficult to resolve and take far longer to resolve than first anticipated.

Many of the concerns raised in this lelter are addressed in delail in the comments submitted to you by the
Texas Air Control Board, the Bureau of Economic Geology, and the Texas Department of Health's Bureau of
Radiation Control. Comments by other state agencies, individuals, and citizen groups identify other areas of
concern in the draft EA. | am hopeful that the DOE will respond to each of these comments, especially those of
the above-mentioned state agencies.

When DOE first proposed increased intenm storage of plutonium pits at Pantex, | requested that your
predecessor direct DOE to prepare an EIS that would address the impacts of the increased dismantlement and
storage activities at Pantex. | respectfully repeat this request now. It is apparent from the draft EA that DOE will
not run out of storage capacity at the Pantex plant until the fourth quarter of 1993, at the eariiest. DOE has
sufficient time to complete an EIS that will adequately address the potentially devastating environmental impacts
that could result from the proposed increased interim storage.

The preparation of an EIS by DOE would demonstrate DOE's commitment under your guidance to fully
protacting the health, safety, and environment of this state and its citizens and would mark an historic new
direction for DOE towards full and legitimizing public participation and open decision making. | welcome your
suggestions as to how we might encourage and support your efforts in the future.

Document #: 1048 Comment #: 6 Date: 2/28/93

Doris & Phillip Smith

Panhandle Area Neighbors and Landowners (PANAL)
Comment:
(2-1, 4-2, 4-3) "...long term storage or disposition of these valuable nalional assets will be made in the...PEIS" -
why is this EA being done outside the PEIS/ROD?

Document #: 1048 Comment #: 20 Date: 2/28/93

Doris & Phillip Smith -e -

Panhandle Area Neighbors and Landowners (PANAL)
Comment: -
"The proposed action is to provide additional storage for an intenm time period, expected to within 6 - 10 years, for
up to 20,000 pits....at the Pantex Plant® What will happen in 10 years - 15 years - 20 years, etc.? Where is the
plutonium going at the end of 10 years - we want to know! This is not identified in the EA. Where or what is being
planned for this plutonium afler 20 years.

Response #: A.1

The proposed action analyzed in this document has evolved as a result of recent
developments in the areas of national security and foreign policy. As originally envisioned, the
proposed action was to provide additional storage for up to 20,000 pits at Pantex for a period
of approximately six to ten years. The anticipated duration of the interim storage was based
on the December 1994 expected completion of the Department’s Reconfiguration
Programmatic EIS, allowing sufficient time to implement the decision regarding the future
nuclear weapons complex that would be made on the basis of that Programmatic
Environmental Impact Statement. It was expected that one of the elements of the future
weapons complex would be a new long-term storage facility, to be constructed within the six
to ten year time frame.
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The President, on September 27, 1993 established an interagency task force to determine the
disposition of plutonium surplus to national defense requirements. This task force is being led
by the National Security Council and the Office of Science and Technology Policy with the
participation of the Arms Control and Disarmament Agency, the Central Intelligence Agency,
the Office of Management and Budget, and the Departments of State, Defense and Energy.
The public and certain foreign nations will also be invited to participate in the task force. The
results and implementation of its recommendations are likely to have significant impact on
both the number of pits requiring long-term storage, and the duration of any storage period.
it is likely that a substantial majority of the pits proposed to be stored at Pantex, which are
surplus to the nation’s defense needs, will be affected by decisions resulting from the work of
the task force. Because the task force was so recently chartered, however, it is impossible to
now predict the timing of its recommendations or their implementation.

In addition to its participation in this task force, the Department is conducting or will shortly
commence the following National Environmental Policy Act reviews which also will address the
storage of plutonium:

First, as noted above, the Reconfiguration Programmatic Environmental Impact Statement is
examining the alternatives for the long-term storage of all Department of Energy owned
plutonium. The alternatives being considered for long-term storage include "no-action," which,
if selected in the Record of Decision on that Environmental Impact Statement, could continue
the storage of the pits at Pantex in the existing facilities. Another alternative being considered
is to upgrade the existing facilities. If this alternative is selected in the Record of Decision,
upgrades to the existing storage facilities, including Pantex, could occur following a likely
additional project specific review under the National Environmental Policy Act. The final
alternative under consideration is the siting and construction of a new long-term storage
facility which, if selected in the Record of Decision, would result in the pits stored at Pantex
being moved to that facility, at a location to be decided. The Record of Decision is expected
to be issued in January, 1995. It should be noted that the Pantex site is among five sites
under consideration for the location of a new long-term storage facility.

Second, the Department is commencing-the preparation of a new site-wide Environmental
Impact Statement for the Pantex site. This Environmental Impact Statement will examine all
aspects of current and foreseeable activities and operations of the Pantex Plant, including all
dismantlement and storage-related issues. This Environmental Impact Statement will include
analysis of measures to further mitigate the impacts of Pantex operations. While the scope of
the Environmental Impact Statement cannot be defined precisely until the public scoping
process has been completed, the Department of Energy expects that alternatives to the
continued storage of pits at Pantex will be considered. This review will take several years to
complete. The public will be invited to help both scope the appropriate review and review the
draft Environmental impact Statement when completed.

Third, the Department is committed to include in an Environmental Impact Statement any
implementation actions it proposes to take in conjunction with the task force on the disposition
of surplus plutonium. This will help ensure meaningful public involvement in the examination
of alternative means of disposition.

The resolution of ali these uncertainties and the preparation of these documents will require
time, making it less likely to site and construct a new long-term storage facility on the
schedule previously indicated and which would have led to storage relief at Pantex in six to
ten years. Because of the national security and foreign policy considerations previously
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described, which highlights the importance of the continued disassembly of nuclear weapons
and the consequent interim storage of the fissile material they contain, the Department cannot
wait for these longer-term programmatic decisions. If the proposed action is not adopted,
shipment of nuclear weapons to Pantex for dismantlement will cease in the first quarter of
1994 and actual dismantlement will cease within weeks of the cessation of shipments.

Accordingly, the Department is proposing to provide interim storage for up to 20,000 pits in
the Pantex facility on an interim basis until the longer-term decisions on storage/disposition
are made and implemented. The Department is now contemplating that the new site-wide
Environmental Impact Statement for the Pantex site will consider the environmental impacts
associated with continued operation of the Pantex Facility, including storage, for a period of 5-
10 years from the completion of the Environmental Impact Statement. The long-term
decisions regarding the storage/disposition of plutonium will be made following the completion
of the Reconfiguration Programmatic Environmental Impact Statement now scheduled for late
1994, and the work of the task force on plutonium disposition. These decisions will be made
on the basis of the various activities and analyses described above. The Environmental
Assessment has been revised to include the above discussion.

Also, several comments noted that the initial scope of the Programmatic Environmental Impact
Statement did not include consideration of the long-term storage of plutonium weapon
components. These comments are addressed below.

Long-term plutonium pit storage was not a contemplated requirement at the time the
Department published the Nuclear Weapons Complex Reconfiguration Study (DOE/DP-0083,
January 1991). At that time, the Department’s nuclear weapons complex was required to
support a nuclear weapons stockpile that was projected to be very large. This being the
case, it was expected that nuclear materials would be recycled without the need for long-term
storage capacity. Consequently, initial planning for the Reconfiguration Programmatic
Environmental Impact Statement did not consider analysis of the environmental impacts
associated with a long-term plutonium storage facility. Neither the "Notice of Intent" (56
Federal Register 5590, February 11, 1991) announcing the preparation of the Programmatic
Environmental impact Statement nor the implementation Plan, Nuclear Weapons Complex
Reconfiguration Programmatic Environmental Impact Statement (DOE/EIS-0161IP,

February 1992) dealt specifically with the need for such future long-term storage.

However, subsequent events dictated that the complex of the future (Complex 21) must
contain a facility for long-term storage of plutonium. In September 1991, former President
George Bush announced the first of three arms reduction initiatives that had a significant effect
on both present Pantex Plant operations and the planning for Complex 21. The

September 27, 1991 announcement, together with the initiative announced in the

January 28, 1992, State of the Union address and the June 16, 1992, Bush/Yeltsin agreement
(later codified in the Strategic Arms Reduction Treaty Il) resulted in large reductions in the
nation’s nuclear weapons stockpile. These reductions resulted in the retirement of weapons in
the stockpile in much larger numbers and in a much more compressed timeframe than had
been previously contemplated. In addition, the Department was faced with a situation where
presently authorized capacity of storage faciiities at the Pantex Plant would be exhausted long
before the announced weapons retirements were completed and before the Programmatic
Environmental Impact Statement could be completed and reconfiguration decisions made with
regard to long-term storage. Thus, to continue the dismantlement of weapons resulting from
the three recent arms reduction initiatives, the additional interim storage capacity would be
required regardless of any decisions that are subsequently made concerning reconfiguration.
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Since it has already been determined that Complex 21 must inciude an alternative for long-
term plutonium storage capacity, the environmental impacts of locating such a facility at one of
several alternative sites must be included in the Programmatic Environmental Impact
Statement. Conceptual design efforts have already begun for long-term storage capacity. A
Revised Notice of Intent that includes these changes to the original reconfiguration proposal
as well as other potential modifications to that proposal was published in the Federal Register
on July 23, 1993 (58 Federal Register 39528). The Department has held additional scoping
hearings to assure opportunity for input and comments, and the Department will revise the
Programmatic Environmental Impact Statement Implementation Plan to include any changes.

Following completion of the Final Programmatic Environmental Impact Statement, it is
expected that a Record of Decision can be issued by early 1995. The Pantex Plant is one of
the sites being considered for location of nuclear facilities in the reconfigured complex,
including long-term plutonium storage. The Record of Decision will be followed by a Site-
Specific Environmental Impact Statement which will examine the environmental impacts of
construction and operation of the facility at the location selected. This environmental analysis
will include, among other things, evaluations of the impacts of transportation of plutonium from
sites where it is now stored to potential long-term storage locations, as well as the risks of
long-term storage of pits and other forms of plutonium. Affected States, Indian Tribes, and the
general public will continue to have opportunities to review and comment the planning for and
analyses contained in both the Programmatic Environmental Impact Statement and later Site-
Specific Environmental Impact Statement. The Secretary of Energy’s decisions regarding
reconfiguration will be based on a combination of environmental impact, cost, and analysis of
alternatives.

Several comments questioned when the Department would complete moving plutonium pits
stored at the Pantex Plant as a result of the proposed action. Timing for completion of the
movement will depend on where the long-term storage function is performed, the rate at which
materials can be moved safely, and the priorities established for moving various types of
nuclear material.

Some comments questioned what would occur if a long-term storage facility is not available at
the end of the interim storage period. The Department will do all within its control to expedite
timely completion of the Programmatic Environmental Impact Statement, Record of Decision,
and site-specific National Environmental Policy Act reviews. The nature of the National
Environmental Policy Act process, as well as possible changes in national policy or funding
availability, prevents the Department from guaranteeing against unexpected delays. The
Department is committed to working closely with the State of Texas and the public to resolve
issues that arise during the interim storage period and during the transfer of the plutonium
components to permanent storage.

A few comments expressed concern that if the interim storage period was incorrectly
estimated, the conclusions of the Environmental Assessment might also be incorrect. Section
6.0 of the Environmental Assessment evaluates the potential environmental effects of using
certain Steel Arch Construction and Modified-Richmond magazines to provide interim storage
capability for piutonium weapons components. The conclusions of the Environmental
Assessment are not dependent on the length of the interim storage period, but rather the
environmental effects from routine storage, as well as potential accidents.

Increases in worker radiation exposures due to on-site interim storage operational activities
were evaluated on an annual basis, and worker exposure is controlled since personnel would
be monitored to ensure administratively controlied annual limits on exposure are met. The
assessment found that routine storage will require no new construction and will cause no off-
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site radiological emissions, no surface or ground water effluent, and only minor air emissions
in the form of vehicle emissions and fugitive dust from vehicle movements. Container integrity
during the interim storage period will be ensured by a surveillance program that would detect
any change in the integrity of the container or packaging materials. Deterioration is expected
to occur very infrequently since, especially after the horizontal storage configuration is
implemented, container exposure to moisture that might cause corrosion will be minimal. Pit
stability during the interim storage period will be monitored by conducting pit surveillance
testing in conjunction with the surveillance program. Similarly, the length of the storage period
does not influence the conclusion of the Environmental Assessment that no significant impacts
would occur as a result of credible accident sequences including explosions, forklift
operational accidents, earthquakes, tornadoes, and aircraft crashes. The analysis of these
accidents was based on the annual probability of occurrence of each accident in combination
with other time-independent factors. Accidents with sufficiently low annual probability are
categorized as to their likelihood to occur during the lifetime of a facility. The duration of 6 to
10 years did not enter into this determination.

ENVIRONMENTAL ASSESSMENT TEXT CHANGE

Section 2.0 was changed to reflect the comments.
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (B.1) FOLLOWS ON PAGE B-11.

Document #: 1016 Comment #: 2 Date: 2/16/93

Jeri Osborne

Citizen Comments
Comment:
I have reviewed the Environmental Assessment For Interum (sic) Storage of Plutonium Components at Pantex
and found that its inadequancy to be typical of the "Panlex allitude”. The plan does not adequalely address the
health and safety of either the workers or the peoples living near the plant. The plan contains much false
information and lack of accurate informalion to conclude the storage of plutonium in any amount to be safe.

Document #: 1016 Comment #: 10 Date: 2/16/93
Jeri Osborne
Citizen Comments

Comment:
Doe (sic) must do a full EIS.

Document #: 1016 Comment #;: 25 Date: 2/16/93

Jen Osborne

Citizen Comments
Comment:
We believe the United States Depariment of Energy mus! proceed (o initiale an environmental impact stalement
(EIS) on the issue of plutonium storage and management at Pantex and throughout the DOE and DOD
complexes. The queslions raised because of the inadequacy and inaccracies (sic) of the draft must be answered
prior to the storage for even the six to ten years proposed. We must be certain, without a doubt, that the intenm
storage of plutonium at Panlex is completely safe for the workers al the plant, the peoples living nearby and in the
area of the plant, and for the Ogallala Aquifer and perched water zones. The highly produclive agricultural lands
and livastock must be safe also. '

Document #: 1017 Comment #: 20 Date: 2/15/93

Jim Osborne
Citizen Comments

Comment;
| would like lto call for an Environmental Impact Statement.

Document #: 1019 Comment #; 1 Date: 1/20/93

W. H. O'Brien
Operation Commonsense
Comment:

This environmental assessment sels forth operations more properly designated as a new mission, from holding
plutonium in inventory for current use, to holding # in slorage with no planned use. | believe this is a very
important distinction, and might well require additional disclosure and public comment.

Our concerns are solely with the impact of your plans on Amarillo and the surrounding area. Il is obvious from
the assessment that this new mission has not been previously lested and that the storage plans set forth involve
varying degrees of risk and uncertainty.
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Document #;: 1022 Comment #: 1 Date: 2/11/93

James Thomas
Hanford Education Action League (HEAL)

Commen{:

The Department of Energy should have prepared an Environmental Impact Statement (EIS) instead of the EA.
The proposed action constitutes a change in mission for the Pantex facility (i.e. inlerim storage} and, as such,
constilutes a major federal aclion which requires an EIS under the Nalional Environmental Policy Act (NEPA). ....

In conclusion, DOE should prepare an EIS to provide for a more thorough examination of all alternatives, more
extensive public participation, and sufficienl lime for cilizens lo prepare comments and the Department (o review
nuclear safely at Panlex (DNFSB recommendation 93-1). Such a delay for EIS preparation need not prevent the
United States from conlinuing to withdraw nuclear weapons from active deployment as set forth in recent
agreements and initialives. The delay would also provide time for public review of the dismanllement study now
underway by the Office of Technology Assessment.

()

Document #: 1026 Comment #: 1 Date: 2/19/93

Tamara Snodgrass
Citizen Commenls

Comment:

As a responsible cilizen commitled lo preserving the quality of life for all future generations | am gravely
concerned aboul the Environmental Assessment prepared by the United States Department of Energy regarding
the proposal to increase the storage of plutonium at the Pantex Nuclear Weapons Plant near Amanilo, Texas.

Because | believe thal the quality of a Democracy depends on the parlicipalion of informed citizens, it is my
opinion that this Environmental Assessment (EA) does not adequalely address the full range of the issue.

Since historically plutonium pits have been refabricated and reused, the proposal to store the pits for any period
of lime is a significant new aclion thal should be analyzed in its own right, and all reasonable alternatives and
environmental impacls should be considered now.

Document #: 1026 Comment #: 8 Date: 2/19/93
Tamara Snodgrass
Citizen Comments

Comment;
Ralher than issuing a final environmental assessment and a Finding of No Significant Impact (FONSI), the

Department of Energy should proceed lo initialing an environmental impaclt statement (EIS) on the issue of
plutonium management al Pantex.

()

Document #: 1030 Comment #: 2 Date: 3/2/93
Judy Osborne
Citizen Comments

Comment:
We request a full environmental Impac! statement (EIS) with the possibility of a large tornado be done on the issue

of plutonium storage at the Panlex plant.

Document #; 1031 Comment #: 6 Date: ¥1/93

Louise Daniel

Citizen Comments
Comment.
Therefore, | request that the Department of Energy prepare an environmental impact statement on the issue of
plutonium management in the United States and thal full public hearings be held. This EIS should consider the
problem as a whole, not as an isolated operation at Pantex, and include the safely of workers, long term storage
methods and facilities, transportation, the evenlual uses and/or disposal of plutonium and other chemical and
nuclear materials. There should be thorough long range planning and a carefully considered, inlegrated,
nationwide policy on this extremely critical issue.

g
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Document #; 1032 Comment #; 1 Date: 2/19/93

Belly E. Barnard
Citizen comments

Comment:
As a responsible cilizen committed to preserving the quality of ife for all future generations | am gravely

concerned aboul the Environmental Assessment prepared by the United States Department of Energy regarding
the proposal to increase the slorage of plutonium al the Pantex Nuclear Weapons Plant near Amanilo, Texas.
Because | belisve that the qualily of a Democracy depends on the participation of informed citizens, it is my
opinion that this Environmental Assessment (EA) does nol adequately address the full range of the issue.
Since histoncally piutonium pils have been refabricated and reused, the proposal to store the pits for any period
of time is a significant new aclion that should be analyzed in its own right, and all reasonable alternatives and
environmental impacls should be considered now.

Document #: 1032 Comment #: 8 Date: 2/19/93

Belty E. Barnard

Citizen comments
Comment:
Rather than issuing a final environmental assessment and a Finding of No Significant Impact (FONSI), the
Department of Energy should proceed (o initiating an environmental impact statement (EIS) on the issue of
plutonium management at Pantex.

Document #: 1033 Comment #: 1 Date: 2/19/93

Norbert Schlegal
Citizen Comments

Comment:
As a responsible citizen commilted lo preserving the quality of life for all future generations | am gravely

concerned about the Environmental Assessment prepared by the United States Department of Energy regarding
the proposal to increase the storage of plulonium at the Panlex Nuclear Weapons Plant near Amarillo, Texas.
Because | believe that the quality of 8 Democracy depends on the pariicipation of informed citizens, it is my
opinion that this Environmental Assessment (EA) does not adequalely address the full range of the issue.
Since histonically plutonium pits have been refabricated and reused, the proposal to store the pits for any period
of time is a significanl new aclion thal should be analyzed in its own right, and all reasonable alternatives and
environmenlal impacls should be considered now.

Document #: 1033 Comment #: 8 Date: 2/19/93

Norbert Schlegal

Cilizen Comments
Comment.
Rather than issuing a final environmental assessment and a Finding of No Significant Impact (FONSI), the
Department of Energy should proceed (o inilialing an environmental impact statement (EIS) on the issue of
plutonium management at Panlex.

Document #: 1034 Comment #: 1 Date: 2/19/93

48 signalures/form letter
Cilizen Commentls
Comment;

As a responsible citizen committed lo preserving the quality of life for all future generations | am gravely
concerned about the Environmental Assessment prepared by the Uniled States Depariment of Energy regarding
the proposal to increase the storage of plutonium al the Pantex Nuclear Weapons Plant near Amanilo, Texas.

Because | believe thal the quality of a Democracy depends on the participalion of informed citizens, it is my
opinion that this Environmenlal Assessmenl (EA) does nol adequalely address the full range of the issue.

Since histoncally plutonium pits have been refabricated and reused, the proposal to store the pits for any penod
of lime is a significant new aclion thal should be analyzed in its own right, and all reasonable alternatives and
environmental impacls should be considered now.
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Docyment #: 1&4 Comment #: 8 : Date: 2/19/93
48signatureshorm lelter '
Citizen Comments

Comgment:
Raller than issuing a final environmental assessment and a Finding of No Significant Impact (FONSI), the

Depariment of Energy should proceed to initialing an environmental impact statement (EIS) on the issue of
plutgnium management at Panlex.

Document #: 1035 Comment #: 1 Date: 2/19/93

Karen Son
Cilizen Comments

Comment:

As a responsible citizen committed to preserving the quality of life for all future generations | am gravely
concerned about the Environmental Assessmen! prepared by the United Stales Department of Energy regarding
the proposal to increase the slorage of plutonium at the Pantex Nuclear Weapons Plant near Amanillo, Texas.

Because | believe that the quality of a Democracy depends on the participation of informed citizens, it is my
opinion that this Environmental Assessment (EA) does nol adequalely address the full range of the issue.

Since historically plutonium pits have been refabricaled and reused, the proposal to store the pils for any penod
of time is a significant new action that should be analyzed in its own nght, and all reasonable alternatives and
environmental impacts should be considered now.

Document #: 1035 Comment#: 8 Date: 2/19/93

Karen Son

Citizen Comments
Comment:
Rather than issuing a final environmenlal assessment and a Finding of No Significant Impact (FONSI), lhe
Department of Energy should proceed (o initiating an environmental impact statement (EIS) on the issue of
plutonium managemenl at Pantex. ‘

Document #: 1037 Comment #: 1 Date: 3/1/93
Bishop Leroy T. Matthiesen
Diocese of Amanilo
Comment: '

I am gravely concernad about the Environmental Assessment prepared by the United States Department of
Energy regarding the proposal to increase the storage of plutonium at the Pantex Nuclear Weapons Plant near
Amarillo, Texas.

It is my opinion that this Environmental Assessment (EA} does not adequately address the full range of the

issue.
The proposal to store the pits for any period of time is a significant new aclion that should be analyzed in its
own right, and all reasonable alternatives and environmentlal impacts should be considered now.

Document #: 1037 Comment #: 8 Date: I/1/93

Bishop Leroy T. Malthiesen

Diocese of Amanilo
Comment. .
Rather than issuing a final environmental assessment and a Finding of No Significanl Impact (FONSI), the
Department of Energy should proceed lo initialing and (sic) environmenlal impact statement (EIS) on the issue of
plutonium management al Pantex.
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Document #: 1038 Comment #: 1 Date: 2/26/93
Boyd M. Fostler, President
Arrowhead Mills

Comment:
As a responsible cilizen commitled to preserving the qualily of life for all future generations, | am gravely

concerned abou(sic) the Environmenlal Assessment prepared by the United States Department of Energy
regarding the proposal to increase the storage of plutonium at the Pantex Nuclear Weapons Plant near Amanilo,
Texas.

Because | believe that the qualily of a Democracy depends on the participation of informed cilizens, it is my
opinion that this Environmental Assessment (EA) does not adequalely address the full range of the issue.

Since historically plutonium pits have been refabricaled and reused, the proposal to store the pits for any penod
of lime is a significant new action that should be analyzed in its own nghl, and all reasonable alternatives and
environmental impacls should be considered now,

Document #: 1038 Comment #: 8 Date: 2/26/93
Boyd M. Foster, President
Arrowhead Mills

Commaent:
Rather than issuing a final environmental assessmenl! and a Finding of No Signficanl Impact (FONSI), the

Department of Energy should proceed to initiating an environmenlal impact statement (EIS) on the issue of
plutonium management al Pantex.

Document #;: 1039 * Comment #: 7 Date: 3/710/93

Tonya Kleuskens, Chairman

Texas Nuclear Wasle Task Force
Comment: '
We are deeply concerned at DOE's Finding of No Significant Impact (FONSI), considering the critical nature of this
proposal. Rather than issuing a final environmental assessmenl, the Department of Energy should proceed lo
initiating an Environmental Impact Statement (EIS) on the issue of plutonium management al Pantex.

Document #: 1040 Comment #: 1 Date: 3/9/93

Carl L. King, President
Texas Corn Growers Assn.
Comment: - :
As President of the Texas Corn Growers Association and Executive Director of the Texas Corn Producers
Board, | am writing about our concerns aboul the Environmenlal Assessment prepared by the United Stales
Department of Energy regarding the proposal lo increase the storage of plutonium al the Pantex Nuclear

Weapons Plant near Amarillo, Texas.
We do not feel that the Environmental Assessment adequately addresses these issues that are created al this

site. | have been associated with the Department of Energy for several years now and [ certainly do not trust their
analysis and statement on what is actually going on at this location. We feel that reasonable allernatives of
environmental impacl should be considered now.
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Document #: 1041 Comment #: 8 Date: 3/72/93

Beverly Gallis
Military Produclion Network
Comment:

Dismantlement and NEPA. - In addition to our concerns about the predecisional EA itself, we are {roubled by
DOCL's overall approach to NEPA compliance in regard to its dismantlement program. As described above, there
are discrepancies belween the way the lrealment of dismantlement is described in the R-PEIS Implamentation
Plan and the predecisional EA.

DOE needs to clarify how dismantlement and relaled efforts will be addressed in the R-PEIS, as well as in the
Environmental Resloration and Waste Management PEIS. If DOE's goal is — as the predecisional EA implies - o
use the PEIS process as the mechanism for evaluating long-term storage and disposition of plutonium from retired
warheads, then an additional scoping penod for the PEIS's may be necessary. Also, DOE should ensure thal the
PEIS process allows a fair evaluation of whether to treat surplus plutonium as a waste or an asset, and full
consideration of all other long-term issues associaled with dismantlement.

For the shori-term, DOE appears to be pursuing NEPA compliance through separate reviews of related
aclivities. The predecisional EA on plutonium component storage at Panlex is an example of this. Relaled
aclivities include increased shipments of warheads to Pantex, disposilion of high explosives and other non-nuclear
malenals from relired warheads, shipment to and expanded storage of highly-enriched uranium at Oak Ridge,
shipment to and storage of radioisotope thermoeleclric generators at LANL, and expanded shipment to and
processing of Inlium reservoirs al SRS.

All actlivities which support DOE's dismantlement program should be evalualed in a single NEPA document.
This approach would facilitate a consistent and thorough review of the many activities, public understanding of and
involvement in the decision making process, and full compliance with NEPA.

Dismantling as many as 20,000 warheads - and transporting, storing, and disposing of the resulting materials
- is a major faderal action significantly affecling the quality of the human environment within the meaning of NEPA.
Therefore, we believe an Environmental Impact Statement (EIS) is the appropriate level of NEPA review. Such an
EIS should be conducted with ample opportunity for public participation in the scoping process and review of a
draft EIS before a final decision is made. If DOE does nol agree thal an EIS is called for at this time, then we ask
that the Department immediately begin preparation of an EA on its dismantlement program and that thal EA be
circulated for public comment in order that the Department's position be subjec! lo public review and comment.

Document #: 1042 Comment #: 1 Date: 3/12/93

Beverly Gallis
Save Texas Agriculture and Resources (STAR)
Comment.
STAR calls for full public disclosure of all information necessary for sound decision making regarding the past,
present and fulure operations of the Pantex facility, -and for substantive public pariicipation in those decisions.
In summary, we find major legal and substantive deficiencies in the Predecisional Environmental Assessment
(hereafter "draft EA"). The draft EA is insufficient and cannot be used as the basis for a Finding of No Signficant
Impact (FONSI), which is clearly DOE's plan,
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Document #: 1042 Comment #: 2 Date: 3/12/93
Baverly Gattis
Save Texas Agriculture and Resources (STAR)

Comment:

We believe that DOE's proposal addresses only @ small portion of the new but fundamental reality driving the
changes at Pantex. The unparalleled situation of dismantlement of up to 20,000 warheads, and the immediale
need lo begin accommodating the work load and variety of malerials which that generales, is the essential change
affecting Pantex and other nuclear weapons complex sites. This conslitutes a major federal action significantly
affecling the quality of the human environment and requires issuance of an environmental impact statement (EIS).

Such an EIS should be issued in draft form for extended public comment. The draft should include all
reasonable alternatives to the proposed actions as well as realistic analysis of environmental effects, as required
by NEPA, before a final EIS is issued. DOE should complele thal process, including issuing a Record of Decision
{ROD), before proceeding even with the action presented in the draft EA.

Major Comments:

1. We strongly object to DOE's misuse of the Natlonal Environmental Policy Act (NEPA). We believe that
DOE's proposal to dismantle 20,000 warheads, store plutonium pits al Pantex, and ship highly enriched uranium
(HEU) and tritium to other DOE faciiities Is a major federal action significantly affecting the quality of the human
environment that requires issuance of an environmental impact stalement (EIS) which comprehensively discusses
the entire proposal and all reasonable alternatives.

Document #: 1042 Comment #: 3 Date: 3/12/93

Beverly Gatlis
Save Texas Agriculture and Resources (STAR)

Comment: :
A. DOE's proposed action is so narrowly defined that it constitutes illegal segmentation, conlrary lo the

requirements of NEPA [See, for example, Sierra Club v. Callaway, 499 F.2d 982 (5th Cir. 1974), Taxpayers
Walchdog, Inc. v. Stanley, 819 F.2d 294 (D.C.Cir. 1987))].

The draft EA says the proposed action is "to provide for the interim storage of up to 20,000 pits, pending the
implementation of the ROD on the Nuclear Weapons Complex Reconfiguration PEIS. This is expected (o be
completed within a time frame of 6-10 years" (p. 3-1).

There are several problems with (hat description:

1) The lotal scope of the propased action is not included. The 20,000 pits come from an unprecedented
dismantlement of warheads which inevitably will yield significantly increased quantities of many materials. This
unprecedenled dismantiement has not been subjecled lo NEPA analysis. There has been no NEPA analysis of
what to do with any of the resulting materials -~ nol only plutonium pits, bul also HEU, tritium, high explosives and
non-nuclear components.

2) Even within the limits of DOE's proposal as currenlly stated, the positive and negative aspects of plutonium
pit slorage in ane localion or multiple locations should be discussed. Tolal existing storage capabilities al all
facilities should be described.

Hawever, the fundamental assumplion underlying the proposed action is to do all dismantlement and interim
storage at Pantex. Therefore, the dismantlement capabillies of other DOE facilities should be discussed in the
EIS.

Document #: 1042 Comment #: 27 Date: 3/12/93
Beverly Gallis
Save Texas Agricullure and Resources (STAR)

Commaent.

2. ES-vii. The first sentence stales that the primary misslon of Pantex is assembly and disassembly of weapons.
Why is plutonium storage not considered o be a new mission, requinng an EIS?

Document #: 1043 Comment #: 6 Date: 3/12/93
Mavis Belisle, Director
the Peace Farm

Commoent:
The Peace Farm believes that the Stale of Texas should not accepl a Finding of No Significant Impact on the
basis of the EA, and should require a full Environmental Impac! Statement thal covers the enlire range of

dismantling and interim slorage aclivilies al Panlex.
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Document #: 1045 Comment #: 1 Date: 22/93

Beverly Gallis
Serious Texans Against Nuclear Dumping (STAND)
Commen(.

STAND is committed lo full public participalion in the decision-making processes involving the Department of
Energy's (DOE) nuclear weapons complex (hereafter "complex”). It also believes thal sound public policy can be
achieved only when that public participalion is substantive and based on full access to all relevant information.
The only exceptions lo full disclosure should be limited to information which poses legilimate national security
concerns, such as prolection of weapons design data.

STAND finds there are major legal and substantive deficiencies in the draft EA. The draft EA is insufficient lo
support a Finding of No Significant Impac! because the information presented is inadequate. We believe the draft
EA fails, as well, in its approach to the basic issues and NEPA processes involved.

Most importantly, we find the scope of the draft EA lo be so narrowly defined that & cannot responsibly address
the issues affecling Pantex. The proposed dismantlement of up to 20,000 warheads, and the immediate need for
the complex to accommodate both the work and variely of materials generaled, is the fundamental situation
driving the changes involving Panlex and other sites.

Additionally, the proposed dismantlement is already underway. Il is proceeding without the benefil of any
integraled evaluation of the demands of the work or facilties needed for the intenim disposition of the variely and
quantities of malerials inevitably produced.

The unprecedented dismantiement of up to 20,000 nuclear warheads, and its inevilable ramifications,
conslitutes a major federal action significantly affecling the quality of the human environment and requires
Issuance of an environmental impact statement (EIS).
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Document #: 1045 Comment #: 2 ~ Date: 3/22/93

Beverly Gatltis
Serious Texans Against Nuclear Dumping (STAND)

Comment;
Major Comments

1) The scope of the draft EA musl fully respond both lo the nalure of current dismantlement work affecling
Pantex and to interim disposition not only of plutonium pits but of ail other matenals which inevitably will result.
Significant circumstances which must be taken into account are:

a) Both the number of warheads to be dismantled and the pace scheduled for dismantlement is
unprecedented.

b) There is no current defense program need for the pits. Long-term fulure need is anlicipated to be small,
conceivably even zero. Whal used lo be a closed-loop cycle of plutonium reprocessing and re-use no longer
exisis.

c) There is a breakdown of the hislonic pattern of matenals flow within the complex. The facility which used to
receive and reprocess/recycle the plutonium pits from Panlex, the Rocky Flats Plant, is closed; no other such
facility currently exists in the complex.

In the past (as recently as 1991) Panlex officials staled uncategorically that pits were "staged," not stored, at
Pantex. Though citizens always assume staging is an exiremely flexible proposition convenient to DOE, it is, even
by the definition in the draft EA, inherently differenlt from storage.

"Staging is the temporary holding of malerials (weapons or components) as they await the next step in their
process flow (i.e. disassembly or lransport off-site). There is no sef time limit for staging since movement of
materials (for lransport, disassembly, elc.) is dependent on scheduling, upstream process flow stream conditions,
resource availabilty, etc.” (p. 1-1)

With no interim "upstream process flow" available, years of storage will be required. This is a fundamental
change in work and mission for Pantex.

@). Though the drafl EA focuses on plutonium pits, the unprecedenlted dismanllement yields a variety of other
malenals which must be temporarily staged or slored in areas able lo provide proper securily.

Existing slorage space qualified lo provide proper safeguards and secunty is limited. These malerials require such
space nol only at Pantex, but compele.for the limited space available in other parts of the complex.

Pantex itself must accommodale al least: 1) special nuclear material (SNM) such as highly enriched uranium
(HEU), or other closely held material such as (nlium, 2) warheads awailing dismantlement, 3) other weapons
components, 4) mixed waste containing SNM or closely held malenial, 5) warheads needing
maintenance/evaluation.

The draft EA does nol adequalely discuss the space neeeded(sic) lo accommodale these materials.

For the complex in general, the draft EA slales, "The complex has limited storage capacity, and each site's
capability to store material (pils and SNM In various other forms) must be maximized...." The draft EA continues
by referring to "many ongoing programs"” lo assess curren! storage, and explains lhat olher residues, wasles and
matenal "vie for the exisling or polential storage capacily....” (p. 4-4) The explanalions are clearly intended to
creale a sense of inavitability and necessity for acceplance of the draft EA's proposed action of intensified pit
storage at Panlex.

However, the explanation just as clearly establishes that there is an urgent need for integrated evalualion of the
demands on the complex. The effect of adding malerials from dismantlement lo already exisling materials is
straining the storage facilties needed lo house them.
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Document #;: 1046 Comment #: 1 Date: 3/22/93

Dan Morales, Atlorney General -
Slale of Texas, Office of the Attorney General e

Comment.

The Office of the Allorney General ("OAG") has reviewed the drafl environmental assessment ("EA") for the
"interim” storage of plutonium components al the Pantex plant. We appreciale the opportunily to review the draft
EA and look forward to working with the Depariment of Energy ("DOE") to ensure thal the operation of the Pantex
plant does nol threaten the health and safely ol its workers and nelghbors and the natural resources of the
Panhandle area.

! strongly believe, however, thal the draft EA is deficient and that unlil an environmental impact statement
("EIS") is complated, DOE will not be in compliance with the Nalional Environmental Policy Act of 1969 ("NEPA"). .
The EIS process would ensure the full input of the public and ensure that DOE would take a "hard look" at the
environmenlal and socio-economic consequences of its proposed aclivities, consider viable alternalives (o the
method currently chosen by DOE, and ensure that the adverse environmental and socio-economic consequences
of its action are minimized. '

I have been deeply concerned about the aclivities at Panlex since | first came into office in 1991. [footnote 1
(For your convenience, | have enclosed copies of all of the correspondence [ senl (o your predecessor, Secrelary
Walkins. See Altachment A.)] While | remain proud of the work done by the workers at Pantex, | also remain
profoundly concerned that generations of Texans will be forced to live with a decision regarding the storage of
thousands of pounds of plutonium made behind closed doors.

As you know, DOE has operated in the pasl pursuant to a policy of "decide, announce, defend.” | believe that
addressing this legacy is one of your grealest challenges. Your office, reflecling the new direction of a new
administration, has an historic opportunity to break with the past 12 years and to ensure that DOE does not
continue with an exclusionary vision of how it ought to accomplish its mission.

DOE's conclusions regarding environmentlal impacts In the draft EA reflect the extremely—and
impermissible—narrow crafling of the issue assessed by the draft EA rather than the reality of dismantling
thousands of nuclear warheads over the coming years and sloning, it would appear, nearly 50 tons of plutonium at
& single site for an unknown period of time. Moreover, | believe that the conclusions constitute a post hoc
ralionalization of a DOE decision lo turn Pantex into the de facto storage faciiily for plutonium, rather than the
product of a "hard look” al the consequences of DOE's dismantling and storage aclivities it desires to undertake at P N
Pantex. o

More specifically, the draft EA is deficient for the following reasons:

(1) DOE has failed to adequately consider viable allernalives lo increasing the storage capacity al Panlex;

(2) DOE has improperly segmented the dismantling and storage aclivities underiaken and to be undertaken
at Pantex; and

(3) DOE has failed to adequalely assess the risk of dismantiing thousands of nuclear warheads and stonng
the plutonium pits al Pantex.

Document #: 1048 Comment #: 1 Date: 2/28/93

Doris & Phillip Smith

Panhandie Area Neighbors and Landowners (PANAL)
Comment:
After consideration of the DOE's predecisional EA we believe that our livelihood and our potential to produce
quality food for the world is in jeopardy, The modeling used in this document was intended to juslify the slorage
of plutonium pils at Pantex and has nol taken into consideration the human environment or the 34 billion
agricultural economy which is the lifeblood of this area.
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Document #: 1048 Comment#: 16 Date: 2/28/93
Doris & Phillip Smith
Panhandle Area Neighbors and Landowners (PANAL)

According to NEPA, our basic national charter for protection of the environment, "procedures must insure that
environmental information is available to the citizens before decisions are made and before actions are taken.”
Furthermore, it is stated that "ultimately, #t is not better documents but better decisions that count.” "Federal
agencies shall encourage and facilitate public involvement in decisions which affect the quality of the human
environment. We state this as a preface to our comments, because there is a lack of sufficient, accurate
information provided to warrant the continuation of the present mission of the storage of plutonium at Pantex.
Furthermore, the public is not involved in the decision making - we are only given a short time to “comment".
Under NEPA all information must be presented and &ll reasonable alternatives must be defined. Alternatives are
the heart of an EA, every alternative should be discussed.

The focus presented in the Predecisional EA is too narrow, as only one option was discussed. The
presentation does not legally address all alternatives. The only discussion is -STORAGE- as opposed to looking at
the full picture, the entire scope of the plutonium issue or piutonium management, which is bigger than just storing
pits at Pantex.

Document #: 1048 Comment#. 27 Date: 2/28/93
Doris & Phillip Smith
Panhandle Area Neighbors and Landowners (PANAL)

C

It is the opinion of the membership of PANAL that this mission requires a site specific environmental impact
statement (EIS). It is our belief that an environmental assessment and FONS! is totally inadequate. Dismantiing
20,000 warheads and storing plutonium pits at Pantex is a new purpose for Pantex (and a major federal action)
which significantly affects the quality of the human environment.

There is plenty of time to study every issue and alternative. A Pantex EIS needs to address all the issues related
to Pantex, the alternatives, the capabilities of other facilities, plus any and all environmental effects not only on-site
and to workers, but also off-site and to the agricultural economy. An EIS needs to address the entire plutonium
management issue. We request a draft document for public participation, comment time and public heanngs.

What we're going to do with plutonium pits needs to be ultimately done only after a comprehensive, credible
accounting is done by all affected parties, state and federal agencies and technical experts. When will the policy
be made for the future use of the pits.

Response #: B.1

Comments on the scope of the Environmental Assessment stated that the proposed action
should include long-term storage of piutonium components and/or dismantlement operations
at Pantex Plant. The decisions on long-term storage of plutonium components for the
Department of Energy are being addressed in the Nuclear Weapons Complex Reconfiguration
Programmatic Environmental Impact Statement. In order to achieve initiatives for reduction of
the weapons stockpile, the Department determined that a decision on additional interim
storage is needed prior to completion of the Programmatic Environmental Impact Statement.
In order to evaluate the potential significance of environmental impacts regarding additional
interim storage, the Department prepared the Environmental Assessment in accordance with
Department’s National Environmental Policy Act Implementing Procedures [10 Code of Federal
Regulations Part 1021].

As a practical matter, it is necessary to study the environmental considerations of interim
storage of plutonium pits resulting from dismantlement operations at the Pantex Plant in the
near term. This must be done separately from the current activities of the Programmatic
Environmental Impact Statement. Although the Department’s ultimate decisions regarding
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interim storage has features in common with decisions regarding long-term storage to be
made under the Reconfiguration Programmatic Environmental Impact Statement and decisions
regarding the operation of the Pantex Plant to be made under the site-wide Environmental
Impact Statement (see below), the decision on interim storage is neither a "connected action”
to, nor a "cumulative action" with these other decisions, within the meaning of the Council on
Environmental Quality regulations. Interim storage and long-term storage are not connected
actions, because interim storage has independent utility from long-term storage. Therefore, it
is a severable action for purposes of the National Environmental Policy Act.

Interim storage is needed to meet immediate weapons dismantlement requirements, and
needs to occur regardless of what additional actions are taken to address long-term storage
or permanent disposition of plutonium. Furthermore, all options for long-term storage or
disposition would remain viable during interim storage and would be available when the later
decisions are made.

The Department has also determined that additional National Environmental Policy Act analysis
of dismantlement activities at the Pantex Plant is not necessary at this time in order to decide
whether to increase the interim storage capacity for pits. This function has historically been
part of the Pantex Plant mission and is addressed in the Final Environmental iImpact
Statement, Pantex Plant Site (DOE/EIS-0098, October 1983). Weapon dismantlement is
conducted in much the same way it has always been conducted, with ongoing improvements
to safety and environmental protection in accordance with regulatory requirements.
Dismantlement operations are presently within the normal historic range of assembly and
disassembly activity at Pantex Plant and does not constitute a new project. The impacts of
assembly and disassembly are comparable to each other, and the analysis of combined
operations contained in the 1983 impact statement adequately bound the impacts of the
proposal action. Past disassembly activity alone at Pantex Plant has nearly reached the
planned maximum annual future disassembly rates of 2,000 weapons. (Approximately 1757
weapons were disassembled in 1981, See Figure B.1-1.)

Comments stated that the interim storage of plutonium components constitutes a change in
mission for the Pantex Plant and, therefore, an Environmental Impact Statement should be
prepared. The mission of the Pantex Piant has historically included staging of sealed
plutonium pits prior to assembly (into new weapons) and shipping operations. Prior to 1988,
the pits were staged after removal from weapons and transported to the Rocky Flats Plant for
recovery and reprocessing. In December 1989, plutonium processing and pit fabrication
operations at the Rocky Flats Plant were curtailed by the Department of Energy pending
resolution of safety and environmental issues. The Pantex Plant continued to disassemble
weapons, but shipments of pits to the Rocky Flats Plant were suspended. The pits from those
weapons were staged in Zone 4 for later shipment to the Rocky Flats Plant. The Department
anticipated that shipments of pits to the Rocky Flats Plant would be reinitiated when
processing activities in support of new weapons programs resumed. Efforts to restart
plutonium processing operations at the Rocky Flats Plant continued until January 1992 when
they were terminated by the Department of Energy because of reduced requirements for new
nuclear weapons production in support of the national defense. Consequently, pits from
weapons disassembled at Pantex Plant are now placed in interim storage in Zone 4.

The Department believes that this action is consistent with the historical mission of the Pantex
Plant, as it relates to the temporary staging of plutonium components after disassembly of
retired weapons and prior to shipping to the Rocky Flats Plant for processing. The proposed
action analyzed in the Environmental Assessment is the augmentation of the capability to
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temporarily store plutonium components in response to the cessation of plutonium operations
at the Rocky Flats Plant.

Comments were made on the sufficiency of the Environmental Assessment analysis of the
impacts of interim storage. The Environmental Assessment finds that the impacts of the
proposed action would be limited to radiation exposure of workers which would be controlled
to avoid adverse health effects. The Environmental Assessment was provided to the State of
Texas for review and comment prior to the Department’s approval in accordance with the
Department’s National Environmental Policy Act Implementing Procedures [10 Code of Federal
Regulations 1021.301(a)]. The Department has carefully considered all of the comments on
the Environmental Assessment provided by the State of Texas, including comments by State
and local agencies and officials, interest groups, and the public. The Department will meet
with the State and public to discuss the comments and the revisions to the Environmental
Assessment in response to State and public input. When the Environmental Assessment is
finalized, the Department will determine whether to prepare a Finding of No Significant impact
or an Environmental Impact Statement for the proposed action. The Department will prepare
a Finding of No Significant Impact only if the Environmental Assessment supports a finding
that the proposed action will not have a significant impact on the human environment.

Nevertheless, the Department is aware of concerns that have been raised regarding the
cumulative impacts of increased dismantlement activities, and is committed to addressing
these concerns by preparing a new Pantex Site-Wide Environmental Impact Statement. The
Department has initiated assembly of environmental baseline information in support of this
effort. This Environmental Iimpact Statement will examine aspects of current and foreseeable
operations at the Pantex Plant, including dismantlement and storage-related issues. This
Environmental Impact Statement will include analyses of measures 1o further mitigate the effect
of Pantex activities. Although the scope of the Environmenial Impact Statement cannot be
defined until the public scoping process has been completed, the Department now envisions
considering alternatives to, the continued storage of pits at Pantex. The Department cannot
predict how long this review will take but best efforts will be made to complete the
Environmental Impact Statement on an expedited basis. The public will be invited to help both
scope the appropriate review and comment on the draft Environmental Impact Statement
when it is available. When the Nuclear Weapons Complex Programmatic Environmental
Impact Statement Record of Decision is issued, aspects specific to the Pantex Plant will be
incorporated into the new Site-Wide Environmental Impact Statement.

Some comments raised the issue of public participation. The Department will continue to
provide opportunities to involve the public in decisions related to Pantex Piant operations and
the nuclear weapons complex as a whole. A public meeting regarding the plans for interim
storage at Pantex is planned, which will involve state officials, the local community and other
interested parties. The scoping process for the Programmatic Environmental Impact
Statement included public hearings in Texas as well as other locations. There have been
additional opportunities for public participation as a result of the revised Notice of Intent being
issued for the Programmatic Environmental Impact Statement and further opportunities will be
provided when the Draft Programmatic Environmental Impact Statement is released for public
comment. After the Programmatic Environmental Impact Statement Record of Decision is
released, Site-Specific Environmental Impact Statements will be prepared for affected Nuclear
Weapon Complex Sites. Public meetings and comment periods throughout the preparation of
Site-Specific Environmental Impact Statements will assure opportunity for input and comments
from affected stakeholders. (Refer to Response A.1 for further information regarding the
Programmatic Environmental Impact Statement process.)
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from affected stakeholders. (Refer to Response A.1 for further information regarding the —~
Programmatic Environmental Impact Statement process.) h
R

Additionally, the interagency task force determining the disposition of plutonium surplus to
national defense requirements will include public participation. The Department is committed
to include in an Environmental Impact Statement, major federal actions it proposes to take in
conjunction with the task force on the disposition of surplus plutonium. This will help ensure
meaningful public involvement in the examination of alternative means of disposition.

()

()
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (B.2) FOLLOWS.

Document #: 1046 Comment #; 3 Date: 3/22/93
Dan Morales, Atllorney General
State of Texas, Office of the Allorney Genaral
Commen{:
Il. DOE has impropery sagmented the dismantling and storage aclivities undertaken and to be undertaken al
Pantex. ’

DOE has improperly sagmented the analysls of its proposed Increased aclivilies al Pantex. While the possible
environmenlal effecls of increased intenim slorage are discussed, the draft EA complelely ignores the
environmental consequences resulling from the Increase in dismantling aclivities necessitaling the increased
slorage. The draft EA should include, Inter alla, a comprehensive analysis of the increase In waste generaled al .
the plant as a resull of the increased dismantlement aclivities.

For example, in past DOE budget reques!s and In the Pantex Planl's Environmental Restoration and Wasle
Management Five Year Plan for Fiscal Year 1993, the Depariment refers (o a high explosives incineralor (see
page 6-31 of FY 1993 Five Year Plan). Given that the need for this Incinerator necessarily relates to (he increased
dismantlement aclivilies al Pantex, it would appear that the polential environmenlal impacts from the incinerator
should have been discussed in the EA.

Wae also nole thal in the DOE budgel reques! for FY 1993 thal DOE requesled funds for a "Hazardous Wasle
Treatmenl and Processing Facility.” [footnole 2 (See Allachment B.)] According lo DOE's descriplion provided to
oMB:

This facilily will permit the lreatment and declassificalion of low-level radioaclive wasle (depleled uranium,
{nitium and thorium), hazardous waste, solvenls, mixed wasle, and classified melal components generaled al
Panlex Plant.

Again, it would appear thal the polential environmental impacts from the waste {realment facilily, in the even!
DOE pursues construclion of the facilily, should have been discussed in the EA.

Furthermore, the cumulative environmental effects assoclated with the increase in movement of warheads inlo
Panlex, the generation of wasle producls, and the movemen! and slorage of plutonium pits should have been
more adequalely analyzed.

()

Response #: B.2

()

Additional National Environmental Policy Act analysis of dismantlement activities is not required
because dismantling weapons has historically been a part of the Pantex Plant mission and has
been addressed in the Final Environmental impact Statement, Pantex Plant Site (DOE/
EIS-0098, October 1983). (Further discussion on this point is provided in Response B.1.)
Dismantlement rates historically at Pantex have nearly reached the 2000 per year anticipated
dissemble projection. Since projected dismantiement rates are within the level of past activity
(i.e., combined assembly and disassembly) at Pantex, the waste associated with these rates
should be bounded.

Discussion of the Hazardous Waste Treatment and Processing Facility is outside the scope of
this Environmental Assessment, and considerations and decisions regarding this facility are
independent of the proposed action. The proposal for this facility was based solely on the
need to consolidate waste management functions at the site. The need for the facility was not
prompted in anticipation of increased -dismantlement activities, but rather in an effort to
provide a more efficient and safer facility with which to better comply with current and future
federal and state waste management regulatory requirements. Consideration of alternate
waste treatment technologies (both on-site and off-site) is a logical extension of the
Department’'s commitment to use the best available technology for treatment of plant wastes.

()
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (B.3) FOLLOWS.

Document #: 1041 Comment#: 7 Date: 3/12/93

Beverly Gattis
Miltary Production Network

Comment:
DOE should address each of the above stated concerns in the final EA and supporting documents. We also
request that if DOE decides to issue a Finding of No Significant Impact (FONSI) for this EA, a public comment
period of no less than 45 days should be held, and comments received should be meaningfully considered before a
final decision is reached. Also, the EA and all documents referenced by it should be made publicly available at the
time the FONSI is published for public comment.

Response #. B.3

The Department has carefully considered all of the comments on the Environmental
Assessment provided by the State of Texas, including comments by State and local agencies
and officials, interest groups, and the public. The Environmental Assessment was revised to
incorporate this State and public input. All documentation cited in the Environmental
Assessment (except classified reports) have been made available to the public (in Department
-of Energy reading rooms located in Amarillo and Panhandle, Texas) and to State of Texas
officials.
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (B.4) FOLLOWS.

Document #: 1041 Comment #: 1 Date: 3/12/93
Beverly Gallis
Military Production Nelwork

Comment;

Woe have several concerns about issues raised in the above referenced EA, as well as addilional concerns
about other aspects of the Department of Energy’s (DOE) dismantlemenl program. We very much appreciate
your sending us a copy of the EA and your willingness lo forward our comments lo DOE. However, we hope that
in the future DOE will make its preliminary EA's available lo the public at the same lime they aro made available (o
slale governments.

The Military Produclion Nelwork (MPN) is a national alliance of organizalions worling to address issues of
nuclear weapons production and wasle cleanup. The MPN has been very aclive in DOE's two, ongoing
Programmatic Environmental Impact Slalemenls (PEIS) and many other DOE decision making processes. We are
committed to full public particlpalion in decisions regarding nuclear warhead dismantlement and (o independent
regulation and venfication of the dismantlemen! process.

Response #. B.4

The Environmental Assessment was provided to the State of Texas in accordance with the
Department of Energy National Environmental Policy Act Implementing Procedures, which
require the Department to provide an Environmental Assessment to the host state and host
tribe [10 Code of Federal Regulations 1021.301(a)]. Additionally, meetings will be held with
the State and the public in order to broaden public involvement on this Environmental
Assessment. The Department is also assessing other mechanisms to expand public
participation opportunities on future Department of Energy activities.
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (B.5) FOLLOWS.

Document #: 1042 Comment#: 13 Date: 3/12/93
Beverly Gallis
Save Texas Agriculture and Resources (STAR)

Comment;

Issues thal must be specifically discussed include: ,,,

f. High consequence, low probabiiily accldents — airplane crash, crilicalily acciden!, and mejor release during
disassembly, and

g. On-sile slorage versus lransportalion risks and cos!s for plutonium, highly enriched uranium, and (rilium.

Response #:. B.5

The Environmental Assessment does address high consequence, low probability accidents for
the interim storage proposal. The potential for accidents during disassembly is not addressed
because disassembly is not within the scope of the proposed action stated in the
Environmental Assessment. The potential for accidents has been addressed in the Final
Environmental Impact Statement, Pantex Plant Site (DOE/EIS-0098, October 1983).

Activities dealing with highly enriched uranium and tritium are not in the scope of this
Environmental Assessment since they are processes normal to disassembly and within historic
production/disassembly activities (including transportation risks and costs). Transportation
issues and cost for plutonium interim storage (on-site versus off-site interim storage) are
discussed in relative terms in Section 4.0 of the Environmental Assessment.
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEFPARTMENT OF
ENERGY RESPONSE (B.6) FOLLOWS.

Document #; 1042 Comment #: 26 Date: 3/12/93
Beverly Gallis
Save Texas Agricullure and Resources (STAR)

Comment:
1. Uist of preparers. Council on Environmental Quality (CEQ) regulations (40 CFR 1502.17) require listing of

preparers of an EIS. The final EA should have such a ksting even though it is nol required by regulation.

Response #: B.6

A list of individuals contributing to the formulation of the Environmental Assessment follows:

DEPARTMENT OF ENERGY

Headquarters
Victor Stello

Daniel Rhoades

Michael Mitchell

David Chaney

Thaddeus Dobry

Tracey Leslie

Sandra Chévez (Sandia National Laboratories - Albuquerque)
Tom Goodwin

Sam Collins

Roy Hedtke

Steve Sohinki

Donna Kostka

Greg Rudy

Henry Garson

Tim Pflaum

Nancy Ranik (Argonne National Laboratory)
Diane Meir (Contractor)

Mike Volpe (Contractor)

Adam Lipinski (Contractor)

Angela Watmore (Contractor)

()

Albuquergue Operations Office
Steve Guidice

David Rosson

Connie Soden

Wendy Baca

Clitf Jarmin (Contractor)

Amarillo Area Office
Gerald Johnson
David Heim
Anthony Ladino
Vicki Battley

Dean Triebel
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MASON & HANGER / BATTELLE - PANTEX

Steve Young

Barbara Nava

Brett Simpkins

Phillip Stewart

Jeff Petraglia

Jerry Martin

Iral Nelson (Pacific Northwest Laboratories)

LOS ALAMOS NATIONAL LABORATORY

Jake Turin
B. Thomas
S. Triay

W. Hansen
W. Wenzel

OGDEN ENVIRONMENTAL AND ENERGY SERVICES / JACOBS ENGINEERING

David Erickson
David Smith
Ray Bennett
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENEAGY RESPONSE (B.7) FOLLOWS.

Document #; 1009 Comment #; 3 Date: 2/22/93
Tom Millwee, Chief
Texas Depl. of Public Safely, Div. of Emergency Managemenl!,

Common(;
The probability of an aircraft crashing into an igloo in zone 4 may be an incredible evenl. However, wilh respacl lo

the increased dismantlement program, the synergistic impact of every aspect of the dismantlement program must
be considered. The potential risk from the increased number of unils, their movement, the transportation of these
units, the increased disassembly and storage, must be assessed. The overall impact may result in a finding of a
credible event.

()

Response #: B.7

This Environmental Assessment addresses the proposed additional interim storage of
plutonium pits at the Pantex Plant with the aircraft crash scenario representing the range of
reasonably foreseeable accidents. The effects of accidents outside of Zone 4 have been
addressed in the Final Environmental Impact Statement, Pantex Plant Site (DOE/EIS-0098,
October 1983). (Refer to Response B.1 for more information on the scope of the
Environmental Assessment.)

()
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (C.1) FOLLOWS ON PAGE C-6.

Document #: 1007 Comment #: 6 Date: 2/25/93

Joseph A. Martillotti

Texas Depl. of Health, Bureau of Radiation Control
Comment;
Page 4-3, Lines 27-33: Beginning with “The nuclear weapons complex mission....", the discussion shows that
senious consideralion was not given to this oplion. It would seem that storage of pits, as described in this
document, should nol aggravate or complicale the massive environmental restoration and remediation efforls
required at Hanford. The storage of parts removed from weapons (presumably nol ready for insertion into new
weapons without some preparation) does not clearly appear to be a defense only mission.

Document #: 1007 Comment #: 8 Date: 2/25/93

Joseph A. Martillotti
Texas Depl. of Health, Bureau of Radiation Control

Comment..
Page 4-5, Paragraph 4.4: This report does nol indicate that DOD facilities were seriously studied, only that they

were "considered” and determined to be *not currently available®. It is difficult to visualize what may be different
between Pantex SAC and Modified-Richmond facilities and DOD facilties designed to protect and store weapon
assemblies. The DOD facilities certainly would provide the physical storage space and the securily forces should
be comparable to Pantex capabilities. Transportation of components would seem to be less hazardous than
assembled weapon delivery, and represenls no significant change from previous Rocky Flats components
shipments. Table 4-1, Seclion 4.4 affirms that apparently very little consideration was given (o this issue, bsy (sic)
the total absence of information. If there is any information available, it should be provided here for scrutiny.

Document #: 1015 Comment #: 5 Date: 2/20/93

Addis Charless, Jr.

Panhandle Area Neighbors and Landowners (PANAL)
Comment;
Page 4-3: Hanford, with modifications, could store approximately 10,000 pits. Some knowledgeable persons have
suggested thal Hanford may become a "national sacrifice zone". Would not Hanford then be a more appropnale
storage site? If suitable for no other purpose, why not pul the pils there?

Document #: 1015 Comment #: 7 Date: 2/20/93
Addis Charless, Jr.
Panhandle Area Neighbors and Landowners (PANAL)

Commen(:
Page 4-6. Table 4-1 does not mention Kirtland AFB/Monzano (sic) Mtn. as a possible storage site despite their

storage capabilities. Why was the above complex not considered?

Document #: 1016 Comment #: 17 Date: 2/16/93

Jen Osborne

Citizen Comments
Comment:
Section 4.4 ¢ stales "decenlralization of storage could effect a net increase in the expecled radiological worker
exposure/over (sic) the proposed action... Ah ha, there is danger to the workers and to the public after all. The
enlire EA tells us there is no danger of excess exposure al Panlex, but here we learn the same Pu in smaller
amounts al other sites creales a danger. Which is i? DOE must do a full EIS to know.

Document #: 1022 Comment #: 6 Date: 2/11/93

James Thomas
Hanford Education Action League (HEAL)

Comment.
Morsover, DOE has failed to consider the alternalive of the conslruction of a new DOE facility, or several of

them.
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Document #: 1026 Comment #: 3 Date: 2/19/93
Tamara Snodgrass
Cilizen Comments

Comment;
All of the reasonable alternatives were not considered and inadequate attention was given to existing available

DOE or DOD facilities. As taxpayers we have spent millions of doflars providing warhead and pit storage [lacilities
al Kirtland Air Force Base (Albuquerque, NM., and the Sierra Army Depol in California (sic).

Document #: 1027 Comment #: 3 Date: 3/5/93
Portia Dees
Cilizen Comments

Comment:
Are lhere available sights (sic) for storage of nuclear malerials farther from populated areas?

Document #: 1031 Comment #: 2 Date: 3/1/93

Louise Daniel

Citizen Comments
Comment;
Alternalive storage facilities such as those at Kirkland (sic) Air Force Base and Sierra Army Depol are nol
mentioned in the Environmental Assessment. These facililies are already conslructed and should receive public
consideralion.

Document#: 1032 . Comment#: 3 Date: 2/19/93

Belly E. Barnard

Citizen comments
Comment;
All of the reasonable allernalives were nol considered and inadequate altention was given (o existing available
DOE or DOOD facilities. As taxpayers we have spent millions of dollars providing warhead and pit storage facilties
al Kirtland Air Force Base (Albuquerque, NM., and the Sierra Army Depol in California (sic).

Document #: 1033 Comment #: 3 Date: 2/19/93

Norbert Schlegal

Citizen Comments
Comment;
All of the reasonable allernalives were not considered and inadequale allention was given lo exisling available
DOE or DOOD facilitles. As taxpayers we have spen! millions of doflars providing warhead and pit storage facililies
al Kirtland Air Force Base (Albuquerque, NM., and the Sierra Army Depol in California (sic).

Document #: 1034 Comment #: 3 Date: 2/19/93

48 signatures/form letter

Citizen Comments
Comment:
All of the reasonable alternalives were not considered and inadequate atlention was given to existing available
DOE or DOD facilties. As taxpayers we have spenl millions of dollars providing warhead and pit storage facilities
at Kirtland. Air Force Base (Albuquerque, NM., and the Sierra Army Depot in California (sic).

Document #: 1035 Comment #: 3 Date: 2/19/93

Karen Son

Citizen Comments
Comment:
All of the reasonable alternalives were nol considered and inadequale atlention was given lo exisling avaiable
DOE or DOD facilities. As taxpayers we have spent millions of doflars providing warhead and pil storage facilities
al Kirtland Air Force Base (Albuquerque, NM., and the Sierra Army Depol in California (sic).

Section C C-2

()

O

ok



Document #: 1037 Comment #: 3 Date: 3/1/93
Bishop Leroy T. Matthiesen
Diocese of Amatillo

Comment:
All of the reasonable alfernalives were not considered and inadequate altention was given (o existing available
DOE or DOD facilities.

Document #: 1038 Comment #: 3 Date: 2/26/93
Boyd M. Foster, President
Arrowhead Mills

Comment;

All of the reasonable alternatives were nol considered and inadequate atlention was given lo exisling available
DOE or DOD facilities. As laxpayers we have spent millions of dollars providing warhead and pil slorage faciltties
at Kirtland Air Force Base (Albuquerque, NM, and the Sierra Army Depol in California.)

Document #: 1039 Comment #: 3 Date: 3/10/93

Tonya Kleuskens, Chairman

Texas Nuclear Waste Task Force
Comment:
The existing EA does nol examine reasonable slorage alternalives and we do not believe lhis issue was given
sufficient priority. The potential sites mentioned in the EA are now serving other DOD or DOE missions. Also,
they have a limited storage capacily, which wouid probably nol be adequate for the the(sic) considerable quanlities
of plutonium lo be stored al Panlex.

Document #: 1041 Comment #: 5 Date: 3/12/93
Beverly Gallis
Military Production Network

Comment;

3) The predecisional EA does nol adequalely explain why Departmen! of Dafense (DOD) sites cannol store
some or all the plutonium components from relired warheads.

The premise in the EA is simply thal no DOD facility is "currently avaiiable” to DOE for use as an interim
storage faciiily. Consequenlly, the EA imphes that there would be unspecified delays and that needed
modifications "would inevilably entail some degree of environmental impacls.” (p. 4-5) However, there is no
evidence presenlaed for any of these conclusions.

The final EA should indicale which DOD facililies have been considered as possible storage sites and provide a
credible ralionale for whether they could meel the idenlified need. Also, the final EA should address the ability of
DOD sites lo store disabled warheads if delays arise in disassembly operalions al Panlex.

Document #: 1042 Comment#: 5 Date: 3/12/93
Beverly Gallis
Save Texas Agriculture and Resources (STAR)

Comment:;

B.) The draft EA does not discuss all reasonable allernalives, as required by NEPA and the CEQ regulations (40
CFR 1502.14(a)).

The discussion of alternalives is the heart of any NEPA document, yel the draf EA does not adequalely
analyze lhe alternalives thal i mentions.

Alternative 4.2, combining slorage al Panlex and other DOE facillties, is rejected 1) without an adequale
discussion of any other facilities al those siles could not be converted lo pit storage (just as facilities al Pantex
have lo be converted) and 2) without adequalely describing those "numerous changes” underway at other
facilities. Moreover, a more delailed discussion of why other DOE facilities can nol store any pils is necessary.

Allernative 4.3, supplemenling Panltex slorage with other facilities, is not wholly discussed. While supplemental
storage al LANL and Hanlford is mentioned, the discussion of storage is limited lo SRS. As with Allernalive 4.2, a
much more delailed discussion of the storage capabilily of alf DOE facilities is required.
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Document #: 1042 Comment #: 6 Date: 3/12/93

Beverly Gallis

Save Texas Agncullure and Resources (STAR)
Commoent:
Alternalive 4.4, using Department of Defense (DOD) faciltties, is wholly inaccurate. The federal government has
spenl miflions of dollars developing pit storage capabilities al Kirtiand Air Force Base near Albuquerque, New
Mexico. However, there is no specific mention of that faciiity in the draft EA. Other DOD facilities have significant
warhead slorage capability. A delailed discussion of why none of those facilities could be used for interim storage
is nacessary. Whal will happen with those facilities when thay are not used lo store warheads?

Document #: 1042 Comment #: 43 Date: 3/12/93

Beverly Gallis
Save Texas Agnculture and Resources (STAR)

Comment;
10. Page 4-1. The draft EA stales: "For the other alternalives, in each case there were additional costs,

{ransportation requirements, and facility modifications or infrastruclure requirements.” No evidence is provided (o
support such a statemenl. Al a minimum, the EA must delail the costs of the preferred alternative and of each
proposed alternalive, describe the lransportation requirements and why procedures used in the past are not
adequale, and describe the lypes and costs of facillty modificalions.

Document #: 1042 Comment #: 45 Date: 3/12/93

Beverly Gallis

Save Texas Agnicullure and Resources (STAR)
Commoent:
12. Page 4-4. In c), the claim is made thal decentralized storage "couid effect a nel increase in expected
radiological worker exposure,” bul no basis is given for the statemenl. Specific calculations should be presented
and the discussion should differentiale between cumulalive exposures lo a lesser number of workers versus lower
exposures lo a larger number of workers.

-

Document #: 1042 Comment #:. 46 Date: 3/12/93

Beverly Gallis
Save Texas Agriculfure end Resources (STAR)

Comment:

13. Page 4-5. The statement that "no DOD facility is currently avaflable” for pil storage appears lo be false,
since news reports indicale thal pil storage is immedialely available al Kirlland Air Force Base, near Albuquerque,
New Mexico. In any case, the capabilities of the Kirtland facilily must be discussed in delail in the EA.

Thars is no basis provided for the stalement thal "the storage of pits al DOD facilities would offer no
environmental advantage over the proposed action.” To support thal stalement additional analysis and answers to
questions include: do each of the polential DOD facilities have a greater or lesser likelihood of a calastrophic
airplane crash than Pantex? Do any of the other faciiities sit on an aquifer similarly important as the Ogallala?
Would the potentlial storage faciiities at other locations allow for inspections that would require less movement of
pits and/or quicker inspections so as lo reduce worker exposure?

Document #: 1043 Comment #: 2 Date: 3/12/93

Mavis Belisle, Director

the Peace Farm
Comment;
Additionally, the EA proposal for interim storage of all piutonium pits at Panlex has rather summarily dismissed a
number .of other possibilities, which should be fully expiored in the document. These include a dispersed storage,
using several Department of Energy sites, utilization of Department of Defense siles, particularly Kirtland AFB.

)
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Document #: 1044 Comment #: 5 Date: 3/15/93
Margie K. Hazlell (3)
Cilizen Comments

Comment;
As taxpayers we commend the DOE's decision to plan carefully and use suitable places for pit storage which will

eliminate problems down through the years ahead. We have financed many facilities for the armes (sic) race.
Some of the facilllies are: the warhead and pit storage at Kirtland Air Force Base (Albuquerque, New Mexico), the
Sierra Army Depol in California, the new unused piant for plutonium reprocessing called the New Special
Production Facilty al the Savannah River Plant, and a new unused plant built in Rocky Flals in 1983. Arms
experts believe plutonium pits would be relatively safer at the Department of Defense's military bases where
securily is better and the storages (sic) suitable and safe, When Panlex finishes ils disassembly work, |
respectfully ask you to move the pi storage lo a saler site where it will be guarded well and may be be used in the
pit reuse axperiments, hopefully there will be a good purpose for nuclear components, such as the nuclear hospital
equipment we now have.

Document #: 1045 Comment #; 4 Date: 3/22/93
Beverly Gallis
Senous Texans Against Nuclear Dumping (STAND)
Comment.
3) The drafl EA does nol eslablish a clear sense of DOE's priorilization of the different environmental (as defined
by NEPA) impacls.

Worker exposure is acknowledged lo be the principal impact (vii). However, discussion of allernatives in the
draft EA never ciarifies whether or not any of the alternalives mighl offer more workers prolection than another. Il
is as if, no maller where the slorage localion is, the rates of exposure will be the same — though this is never
substantiated in the tex.

Given thal approach, one of the juslifications for not accepling allernalive 4.4, "Inlenm Slorage al a DOE
facilty,” is thal, if any modificalions were necessary, "these modificalions would inevilably enlail some degree of
environmental impac!s of the lype generally associaled with construclion aclivities.” (p.4-5)

The draft EA should establish a general ranking of priorities so thal decision-making can distinguish among
important differences. Lessening worker exposure coulid indeed justify other concessions or expenses.

Document #:. 1045 Comment #: 6 Date: 3/22/93
Beverly Gallis
Serious Texans Against Nuclear Dumping (STAND)

Comment;

5) The draft EA doss not present all reasonable alternatives. : : :

As one obvious example: there is no *Supplemen! No-Action Alternalive Storage with Slorage at other DOD
Sites."

Given both the need for dismantlement to proceed in a timely but safe way, as well as an equally valid and
urgent need that any decision protect worker safely and public health to the maximum extent, all reasonable
alternatives must be available and evalualted to provide flexibility in decision making.

Document #: 1046 Comment #: 2 Date: 3/22/93

Dan Morales, Allorney General
Slale of Texas, Office of he Allorney General
Comment:
. DOE has failed to adequately consider viable alternalives (o increasing the storage capacily at Panlex.

DOE's analysis of alternalives to the proposed action of expanded interim storage is extremely superficial al
best. This failure to seriously analyze the akernatives indicates that DOE has already determined to go forward
wilh increased interim storage at the Pantex plant and that the draft EA was produced simply to pay lip service (o
the requirements of the National Environmental Policy Acl.
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Document #: 1048 Comment #: 8 Date;: 2/28/93
Doris & Phillip Smith
Panhandle Area Neighbors and Landowners (PANAL)

Comment(:

(2-1, 4-1, 4-3)"...DOE maybe required lo cease the disassembly aclivities...” whal is the rush? Under the lreaties
signed we're not obligated lo dismantle inmedialely, there was no lime limit specified. Why not ship warheads or
pits to other sites - Pantex is nol the only ste avallable for dismantlementl or storage, why were other DOE and
DOD sites not adequalely addressed? To state that no DOD facility is "currently available” must be proved. Not
addressing the DOD facilities in full is a false conjeclure.

Document #: 1048 Comment #: 9 Date: 2/28/93
Doris & Phillip Smith
Panhandle Area Neighbors and Landowners (PANAL)

Comment: ’
To come o the conclusion that “there is no environmental benefit to be gained in packaging and shipping some or

all of the pits to any other location for interim storage purposes” (vii) has no credible basis from the information
presented in the EA.

Response #: C.1

Several comments alleged as inadequate the Department’s discussian of alternatives for
interim storage at the Pantex Plant. Several points were consistently made and are as follows:

1. All possible alternatives were not discussed or were not discussed in sufficient detail.

The National Environmental Policy Act requires that alternatives to a proposed action
be developed for discussion in an Environmental Assessment. The Environmental
Assessment identifies alternatives that are potentially available and considered to be
reasonable. Sites mentioned in the comments that are not specifically discussed in the
Environmental Assessment are either in use now or slated for future uses other than pit
storage. The range of facilities capable of taking on pit interim storage automatically
includes sites that will have other missions, storage-capabilities, and their own
competing requirements for storage. There are no facilities, either within the
Department of Energy or the Department of Defense whose mission is limited to
storage of special nuclear material.

While the Department could have listed new construction of an interim storage facility
as an alternative, it was considered unlikely to offer an environmental advantage since
land disturbance would be unavoidable. Additionally, new construction could not
support the preferred schedule for expanding pit storage capacity and would require
additional resources.

The discussion of alternatives in the Environmental Assessment explains that a
combination of factors led to the conclusion that none of the other sites considered
(those of the Department of Energy and the Department of Defense) are reasonable in
that none meet the criteria for the proposed action. The sites considered do not meet
programmatic needs for interim storage because of the following factors: 1) increased
cost (for facility modification, to augment or reactivate enhanced security, for increased
transportation requirements, etc.), 2) untimely implementation of alternative interim
storage (time to modify facilities, perform required safety analyses, develop site-specific
procedures, train personnel, etc.), and 3) no apparent environmental benefit to interim
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storage at an alternate site. Under the proposed action, there are no increased
transportation requirements, only minor facility enhancements are required, and
activities required for implementation are essentially in place.

2 No basis was presented in the Environmental Assessment to support the Department’s
conclusion that no environmental advantage would be gained by moving and storing
the pits at an alternative site on an interim basis.

The Environmental Assessment analyzes whether environmental benefit could be
derived by storing pits off-site (either at up to four separate Department of Energy
facilities or at a Department of Defense facility). The Environmental Assessment
analysis indicates that radiation exposure of workers is the principal impact of the
proposed action and there is no significant impact to the environment. While impact to
the environment would be no different, worker exposure could be increased in the
implementation of off-site or decentralized interim storage. Decentralization of interim
pit storage (at more than one site) would generate duplication of security, handling,
and inventory requirements. Efficiency in handling, monitoring, and inspecting the
plutonium components is achieved by conducting interim storage operations at a
single site rather than at mutltiple sites and could result in lower cumulative radiation
exposure to workers. Also, additional personnel exposure would be expected due to
the additional moving, repackaging, and transporting operations required to ship the
pits to sites other than Pantex Plant. This is demonstrated in the process flow diagram
(Figure C.1-1) that compares the relative number of handling steps that would be
required by the proposed action and storage at another site. Eliminating
transportation to alternate sites eliminates some of these processes as well as the total
work load and costs involved in pit storage management and is consistent with the
Department’s goal of reducing worker exposure to "as low as reasonably achievable"
levels. Exposures expected from implementing alternatives are not unacceptable from
the standpoint of worker safety, instead, worker exposures are expected to be higher
relative to the proposed action. This conclusion does not imply that occupational
exposure standards for workers would be exceeded for any alternative.

3. The Department does not discuss specific Department of Defense facilities (as cited in
the comments) and, therefore, appears not to have considered them.

The Department has been working since May 1992 with the Department of Defense
concerning potential use of Department of Defense sites for interim pit storage. The
Environmental Assessment has been expanded to reflect the most recent results from
this interaction. As a matter of Department of Defense policy, the presence of nuclear
weapons at specific sites cannot be confirmed or denied for security reasons.
Therefore, discussion of specific Department of Defense sites are not presented.
However, the Environmental Assessment does include information on the storage of
pits at different types of Department of Defense sites. Based on this information, the
Department has concluded that Department of Defense sites are not feasible
alternatives to the proposed action for the following reasons:

. The Department of Defense is restructuring its forces to reflect troop reductions
and base closures. As part of this effort, some Department of Defense bases
are being configured to accommodate only conventional forces and their
weapons. The remaining active weapon storage facilities are committed to
storing both nuclear and conventional weapons, which are being moved from
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overseas bases and from facilities designated for closure. This restructuring
process could take several years. The requirement for additional continental
U.S. storage capacity is further strained by the backlog of retired weapons. aaad

AT

. All Department of Defense excess sites are placed on the Base Realignment
and Closure List. To store special nuclear material and establish the necessary
repository infrastructure (e.g., security, environmental study, training, and
negotiation of site-sharing agreements) at an inactive Department of Defense
site would require significant new funding and implementation time.

. No environmental benefit is apparent in the use of Department of Defense sites
for the interim storage of plutonium components.

Section 4.2 of the Environmental Assessment provides more explicit details regarding
impacts, timing and costs associated with implementation of a Department of Defense
site for interim storage of pits. Section 4.1 discusses the impact that a decision not to
expand the interim storage of pits at Pantex (i.e., the No-Action Alternative) would have
on Department of Defense plans for base realignment and closure.

ENVIRONMENTAL ASSESSMENT TEXT CHANGE

Section 4.0 was changed to reflect the comments.

)
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (C.2) FOLLOWS.

Document #: 1045 Comment#: 5 Date: 3/22/93
Beverly Galtlis
Serious Texans Against Nuclear Dumping (STAND)

Comment:

4) The draft EA doss not completely discuss all the alfernatives it presents.

As a most obvious example, in the discussion of Los Alamos National Laboratory (LANL) it lists existing pit
storage at TA-41 and TA-55. TA-41 is eliminated because "it does not meet current DOE requirements for ES&H,
security, and conduct of operations, and programmatic requirements do not justify the costs required to make
needed changes.” (p. 4-3) Some of the problems with this discussion are:

a) TA-55is never mentioned again, and remains unevaluated.
b) The extent of modifications needed for TA-41 is not explained.

¢) The rationale based on "programmatic requirements do not justify the costs..." is insufficient. Programmatic
requirements are only for dismantlement "in an environmentally responsible way that is also timely, cost effective,
and uses to the maximum extent practicable, existing facilities and infrastructure.” (p. 2-1) Depending on what
modifications TA-41 needs, it could be that ES&H benefits might juslify the changes when programmatic objectives
might not.

Response #: C.2

The comment addresses issues raised in the discussion of Los Alamos National Laboratory as
an alternate interim storage site.

a) The Department acknowledges that clarification is needed with respect to this
comment. A change was made to the Environmental Assessment to clarify this issue.
TA-55 is at approximately 90 percent capacity and overcommitted for the stated pit
storage needs at Los Alamos National Laboratory. The total storage capacity is
approximately 60 pits.

b) TA-41 and the major ancillary activities associated with this site are shut down and
security would have to be reactivated. The TA-41 storage facility is an enclosed,
unventilated vault, and major renovation would be required for installation of a
ventilation system.

c) Section 2 states that an interim solution (that is, increased interim storage capacity)
must meet the programmatic objectives of dismantlement that is also environmentally
responsible, timely, cost-effective, etc. The statement made in Section 4.2 "...and
programmatic requirements do not justify the costs required to make needed
changes." was clarified in the Environmental Assessment to read "... Los Alamos
National Laboratory’s programmatic requirements did not justify the costs required to
make needed changes to maintain TA-41." The modifications (as described in b)),
would resutlt in a total (in both TA-55 and TA-41) storage capacity of only 240 pits. The
Department cannot justify the expenditure of construction funds and resources in light
of the extremely limited increased capacity (180 pits).

ENVIRONMENTAL ASSESSMENT TEXT CHANGE

Section 4.0 was changed to reflect the comments.
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (C.3) FOLLOWS. ,

Document #: 1007 Comment#: 5 Date: 2/25/33
Joseph A. Martillotti
Texas Dept. of Health, Bureau of Radiation Conlrol

Comment:
Page 4-3, Lines 3-6. This passage seems lo indicate thal conslruction has been halted at the Nuclear Malerials

Storage Facility due to lack of funding from DOE, and thal if construclion was resumed, it would take four (o five
years lo complele.

Response #: C.3

The statement made by the comment author regarding the passage in page 4-3, lines 3-6, is
correct. )
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STAKEHOLDER COMMENTS TO ENVIRONMENTAL ASSESSMENT. DEPARTMENT OF
ENERGY RESPONSE (C.4) FOLLOWS.

L)

Document #: 1021 Comment #: 11 Date: 1/25/93
Lawrence D. Egberi, MD
Physicians For Social Responsibility

Comment. .
DOE could use other sites as well as Panlex bul this would add the hazard of transportation. | find this interesting
since they have said this hazard is virtually zero for years. The advanlage of storing at mulliple sites and doing it

- visibly, however, would be thal numerous communilies would then become involved in this dreadful problem. Do
you have nightmares thinking of having lo lrust the Government with the slorage of Pu for a half-life of 26,000
years? This nsk of lrusting our Governmenl is clarified by a marvelous euphemism on page 4.3, "The primary
mission of Hanford is environmental restoralion.”

Document #: 1048 Comment#: 10 Date: 2/28/93
Doris & Phillip Smith
Panhandle Area Neighbors and Landowners (PANAL)

Comment(;

(4-5, 4,4) Why is lransportation of pits so much more dangerous than enlire warhead or component parts? Is
shipping and handling dangerous just for some malenals? How dangerous is this stuff - DOE was shipping it
before lo RF, whal is the difference now? If there is danger in transportation, why were these problems not
addressed sufficiently? What aboul the lransportalion in lo Pantex al the present lime? Is this not dangerous
also?

Response #: C.4

The discussion in Section 4.0 of the draft Environmental Assessment does not imply that the
added risk of off-site transportation is a limiting factor in consideration of alternative interim
storage sites. From experience and separate analysis of transportation risks discussed in the
Final Environmental Impact Statement, Pantex Plant Site (DOE/EIS-0098, October 1983) and
further analyzed in a preliminary Defense Programs transportation study, the Department
concludes that the potential risk is acceptable. Howaever, off-site transportation to an alternate
interim storage site would introduce a small but finite additional risk that was identified to
determine the relative effects of the various alternatives to storing pits only at the Pantex Plant.
The issue of transportation of weapons into the Pantex Plant is outside the scope of the
proposed action and has been previously addressed in the Einal Environmental Impact
Statement, Pantex Plant Site (DOE/EIS-0098, October 198