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ABSTRACT

As the result of bilateraltreatiesto reducethe number of weapons in

the nuclear stockpile,the U.S. Departmentof Energy must now addressthe

requirementsfor additionalstorageof the plutoniumcomponents(pits)from

the retiredweapons at Pantex until the components'final disposition.

Becauseof the critical need to take action,Pantex has initiatedtwo related

efforts: ProjectStage Right and this StagingStudy.

While supportof ProjectStage Right is a key objectiveof this study,

the scope covers a broaderrange of activitiesand aspectsof the pit staging

problem. This study providesestimatesof worker radiationexposuresunder

the current scenarioas well as estimatedradiationexposurefor workers under

four alternativestagingscenarios. An importantobjectiveof this study also

identifiesand recommendsfor future study other activitiesrelatedto staging

where radiationsafety and overallefficiencycan be improved.
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SUMMARY

Strategicarms negotiationsbetween the United States and the former

U.S.S.R.have resulted in bilateraltreatiesto reduce the number of weapons

in the nuclearstockpile. In addition,PresidentBush ordered further

unilateralreductionsof tilestockpilein 1992. Prior to these actions,the

United States routinelydismantlednuclearweapons from the stockpileas

weaponswere retiredby the president.

The U.S. Departmentof Energy (DOE) now must address the requirements

for additionalstorageof the plutoniumcomponents(pits) from the retired

weapons at Pantexto meet the dismantlementscheduleuntil capabilitiescan be

developedfor final disposition. Under the currentstorageconfiguration,

with the currentretirementschedule,Pantex is expectedto run out of storage

capacity in December 1992. In response to this need, Pantex has initiatedtwo

related efforts: ProjectStage Right and this StagingStudy.

ProjectStage Right allows for Pantexto increasethe pit storage

capacity,using visiting facilities,while keepingradiationexposureto

worker'sas low as reasonablyachievable(ALARA).

This stagingstudy report addressesthe near-termalternativesfor meet-

ing the pit stagingrequirements,and focuseson the solutionsthat are to be

developedand implementedover the next 6 to 12 months. This study supports

ProjectStage Right with analysisand tradeoffstudies as needed,and focuses

on providingPantexwith the followinginformation:

• Estimateddose rates from various sourcesto be used as a baseline
in evaluatingthe currentand alternativestagingscenarios.

• Descriptionand evaluationof current and alternativestaging
solutionsin terms of the stagingrequirements. _'

• Discussionof logisticsissues relatedto the overall staging
process.

• Examinationof safeguardsand security issues.

• Explorationand analysisof the public and politicalacceptability
of pit stagingat Pantex.



° Significant conclusions and specific recommendations for actions
critical to the successful implementation of Project Stage Right.

The study covers activities beginning when loaded pit drums are trans-

ported from disassembly cells to a Zone 12 special nuclear materials (SNM)

staging vault, loaded into an enclosed trailer, transported from Zone 12 to

Zone 4 storage igloos, storage in the igloos, and subsequent inventory and

audit activities. [he study reviews current operations, defines and evaluates

alternatives for meeting the increased staging requirements (including the

need to reconfigure the existing pit inventory), and also addresses present

inventory and ha,dling requirements.

STAGING DESIGN OBJECTIVES

The study has used four main objectives dictated by Project Stage Right

for staging pits at Pantex. These involve capacity demand requirements,

radiation safety concerns, and safeguards (material control and accounta-

bility). The objectives are as follows:

° Pantex must have the capacity for storing a minimum of 15,000 pits,
currently projected to arrive at a rate of 2,000 per year beginning
in FY93 continuing through FY20.

° At a minimum, Pantex must hold plant and personnel radiation expo-
sures to the current levels. The ALARA principles will be main-
tained in the evaluation of the alternatives.

° Pantex must be able to inventory and audit any or all pits on
demand.

° Ali 18 modified Richmond igloos and up to 20 of the SAC igloos may
be available for pit storage.

TECHNICAL EVALUATION

Four alternatives for meeting Zone 4 staging capacity requirements

within the 18 modified Richmond igloos and 42 SAC igloos have been evaluated

as part of this study. A summary of the expected performance of staging

alternatives is presented in Table S.I and Table S.2.

Table S.I summarizes each alternative in terms of staging capacity

performance. The alternatives are defined as follows:
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TABLES.1. Number of Modified Richmond Igloos and SACIgl_)qs Required to
Stage 15,000 Pits for Each Staging Alternative taj

Number of
Pits Per Pits Per SACs

AI ternat i ve Richmond SAC Requi red

I. Current Staging Method 240 240 ¢5 SACs

2. Pallet, No Precision Stack 400 312 25 SACs(b)

3. Pallet, Precision Stack 440 348 21 SACs(b)

4. Stacked Drums, No Pallet 504 428 14 SACs

(a) Each alternative requires all 18 modified Richmond igloos.
(b) Assumes that the front of the SAC igloos can be used for pit staging.

I. Current Method - Individual containers standing upright, not
stacked, on the floor of the igloo.

2. Pallet, No Precision Stack - Pallets are not precisely lined up.

3. Pallet, Precision Stack - Sameas alternative 2 but pallets are now
precisely lined, enabling additional pallet stacks in each igloo.

4. Stacked Drums, No Pallet - Containers are placed on their sides and
stacked without the use of pallets.

While the estimated igloo staging capacity associated with the pallet design

has yet to be confirmed, it appears as if the pallet can meet the 15,000-pit

staging requirement and come close to meeting the 20-SAC-igloo design cri-

teria. Table S.I also shows the substantial capacity associated with the no

pallet concept, should this alternative be chosen.

Table S.2 summarizes each alternative in terms of expected personnel

radiation exposure. The alternatives reviewed incorporate the use of various

types of equipment to accomplish the stacking and inventory functions

associated with the staging configurations described above. The equipment
includes:

• A manually operated forklift, with and without radiation shielding.

vii



TABLE S.2 Estimateof
• _a_arlyPersonnelRadiationExposurefor StagingAlternatives

Zone 12 Zone 4 Zone 4
Handling Handling Inventory
(Person- (Person- (Person-

Alternative Rems/yeari Rems/year Rems/year1

I. CurrentStagingMethod 10 3 5

ImplementationExposure 0

2. Pallet,No Forklift 9 2 I
Shielding

ImplementationExposure 9

3. Pallet,With Forklift 9 I 0(b)
Shielding

o

ImplementationExposure 2

4. StackedDFc_mS,No Machine 10 4 i
Shielding

ImplementationExposure 7

RelabelingExistingPit Drum 2
Inventory

(a) Exposurefigures representestimatedbased on worst case exposuresfor
variousweapons programs. Exposureshave been rounded for
readability.

(b) Dose is <.I.

(c) Total annual exposure reducesfrom 14 person-rem/yrto 10 person-
rem/yr with the additionof machine shielding(assuminga factor of 8
reduction,actual reductionis expected to be a factorof 29).

• A pallet mountedwith a barcodereader and video camera system to
allow inventoryingof igloos.

• Manuallyoperated handlingequipmentfor handling individually
stackedcontainers.

These estimatesof exposure are based on conservative(i.e.,high)

estimatesof dose rates, and actual exposure is expectedto be somewhat lower.

A significant finding from Table S.2 is that all alternatives that mechanize

the process of taking pit inventories (ioe., alternatives 2-4) result in

significant reduction in exposure due to the inventory process, including
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those without forklift shielding. A second significant finding is that sub-

stantial personnel exposure related to staging occurs in Zone 12. Although

the study focused on Zone 4, the exposure resulting from Zone 12 handling was

higher. The study quantified Zone 12 radiation exposure and identified oppor-

tunities for exposure reduction (e.g., eliminating usage of the Zone 12

vault).

The ability of the new pallet (alternatives 2 and 3) to meet staging

requirements using pallets for stacking is largely dependent upon the spacing

maintained between the pallets and the usable space within the SACigloo.

Information available at this time regarding the best potential performance of

the pallet design indicates a minimum of 21 SACswill be needed (see
Table S.I).

The ALARArequirements dictate that exposures to personnel be as low as

reasonably achievable. Many paths exist and are being considered to achieve

ALARArequirements, and each has associated tradeoffs in areas such as safety,

time to implement, cost, etc. The reduction in expected personnel exposure

resulting from completely enclosing the operator in shielding is significant

for the pallet design (from 12 to i0 person-rems total plant exposure, assum-

ing lead apron protection). However, it should be noted that gains in fork-

lift operator visibility, ventilation, and access can be achieved by using

only partial or no shielding and still significantly decrease employee risk

and total plant exposure from current levels. This results from reducing the

number of workers in the igloo to a single equipment operator and by providing

distance from the source terms via drum handling and inventorying equipment.

Given the implementation of forklifts and other equipment that can ope-

rate inside of the igloos, most remaining personnel exposure due to staging

activities occurs in Zone 12 and not Zone 4, indicating that Zone 12 handling

should also be a target of ALARAimprovements. Drum-handling equipment that

could assist in implementing the new staging pallet alternatives is the same

equipment that would be required for the stacked drum/no pallet staging alter-

native, highlighting the need to investigate suitable drum-handling equipment

as soon as possible. Following successful ALARAgains, staging alternatives
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need to be reviewedin terms of cost, OccupationalSafety and Health Act

(OSHA)safety,efficiency,and other considerations.

CONCLUSIONS

The following conclusions are based on the observations and information

collected over the course of the study:

• Implementing forklifts/equipment inside the Richmond igloos/SAC
igloos will greatly reduce employee exposure.

• The new pallet (alternatives 2 and 3) will likely meet the design
objectives.

• Zone 12 exposure from pit drum handling and palletization needs to
be targeted for reduction.

• Improved inventory capability will greatly assist in identifying
the exact location of a pit within an igloo.

• The ability of the turret forklift operator (working in a shielded
cab and with uneven igloo floors) to meet the pallet alignment
requirements associated with the precision stacking alternative
needs to be confirmed.

• The feasibility of the stacked drum/no pallet alternative should be
investigated to determine if this is a viable alternative.

• Drum-handling equipment is essential to efficient operations under
any of the alternatives and Pantex should acquire it.

• The feasibility of an armored lowboy to transport pits between
Zone 12 and Zone 4 needs to be investigated.

RECOMMENDATIONS

lt should be noted that our study of staging operations at Pantex repre-

sents a "snapshot" that captures our recommendations at a certain time, and

activities to address some of these issues may be going on already. With this

in mind we recommend that Pantex take the following actions:

• If the number of SACigloos to be used is an important criterion, a
working team consisting of staging equipment design participants
needs to be convened to determine a definitive estimate of SAC
staging capacity. Estimates for SAC stacking pallet heights and
the maximumnumber of pallet stacks that can be accommodated need



to be reviewed and verified. The ability to use forklift-mounted
inventory equipment to successfully inventory pit drums that do not
have rail access (i.e., pallets in the front outer rows of the SAC
igloos) also needs to be investigated, as well as the safety of
operating the forklift in these confined areas with loaded pallets
nearby.

• • Modify operations in the Zone 12 stagingarea (e.g.,eliminating
vault storage)to achievesubstantialreductionsin radiation
exposure.

- This recommendationresultsfrom the findingthat Zone 12
radiationexposurefrom handling loadedpit drums is
higher than radiationexposure in Zone 4. Zone 12 radi-
ation exposure by activitystep is quantifiedin the
appendixes. This informationcan be used to estimate
exposure reductionachievedby bypassingthe Zone 12
vault storageand other handling improvements.

- lt is also recommendedthat the Zone 12 dose character-
izationbe extendedto quantify radiationexposure
resultingfrom bay and cell disassemblyactivities.
Extendingthe quantificationof dose by activityfor bay
and cell activitieswould provide Pantexwith a compre-
hensivedose model for the entire plant,which would
support plant-wide alarm/dose reduction improvement
initiatives.

• Pursue modifications and repairs and the development of ramps for
Richmond igloo and SAC igloo floors.

• Label loaded pit drums from disassembly with the new barcodes that
are going to be used by the new inventorying process as soon as
possible.

• Develop a transition plan to empty several SACigloos as soon as
practical in order to facilitate the implementation of new staging
alternatives.

• Develop a contingency plan to ensure sufficient near-term staging
capacity if the implementation of staging improvements is delayed.

. This may consist of plans for stagingpits in the SAC igloos as
they are currentlystaged in the Richmond igloos,and/orbackfil-
ling existing Richmondaisles (if feasible).

• Design igloo inventoryingequipmentsuch that the inventorying
process(i.e., scanningthe barcodes on the pit drums) can be
accomplishedin one "in and out" pass of the equipment.
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• Take a I/4-inchlead "disc" and eitherpress it into the lid of new
pit drums, or lay it on the top of the packing inside the drum. lt
will not reduce exposuremuch during disassemblyor transport,but
will greatly reduce the exposurein the igloos. This is because
the drums will be stored horizontally. It, in effect, places a
I/4-inch lead wall shield betweenthe workersand the drums.
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1.0 INTRODUCTION

Strategicarms negotiationsbetweenthe United States and the USSR have

resulted in bilateraltreatiesto reduce the number of weapons in the nuclear

stockpile. In addition,PresidentBush orderedfurtherunilateralreductions

of the stockpilein 1992. Prior to these actions,the United States routinely

dismantlednuclearweapons from the stockpileas weaponswere retiredby the

• president.

To meet the dismantlementscheduleuntil capabilitiescan be developed

for final disposition,the DOE now must addressthe requirementsfor addi-

tional storageof the plutoniumcomponents(pits)from the retiredweapons at

Pantex. Under the current storageconfiguration,with the currentretirement

schedule,Pantex is expectedto run out of storagecapacity in December 199_.

Pantex has initiatedtwo relatedefforts, ProjectStage Right and this Staging

Study, in responseto this need.

ProjectStage Right is intendedto implementa stagingprocedurein

Zone 4 which, throughthe use of automatedequipmentand newly developedstag-

ing and inventorytechniques,will allow Pantex to increasethe pit storage

capacity to meet the increaseddemand using existing facilities,while keeping

radiationexposureto workers as low as reasonablyachievable(ALARA). The

projectwill providethe procurement,design,demonstrationand deploymentof

a manually operated,shielded forklift/palletarrangementfor use in the stag-

ing operationin the near term and examinethe Feasibilityof using an auto-

mated guided vehicleto accomplishthe stagingactivitiesover the longer

term.

Pantex initiatedthe StagingStudy in conjunctionwith ProjectStage

Right. The StagingStudy is intendedto work in parallelwith ProjectStageI

Right, drawingupon informationderived from Stage Right activitiesand

providingStage Right with informationneeded for its design activities.

While supportof ProjectStage Right is a key objectiveof the Staging

Study, the scope of the study covers a broaderrange of activitiesand aspects

of the pit stagingproblem. In supportof ProjectStage Right, the study

provides estimatesof worker radiationexposuresunder the current scenarioas
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well as estimated dose rates for workers under a variety of alternative stag-

ing scenarios. Beyond the Stage Right support, the study considers aspects of

staging, including safeguards, cost/efficiency, technical risk and maintain-

ability, and the public/political acceptability of increased plutonium storage

at Pantex. This report is the first deliverable of the Staging Study. lt

addresses near-term solutions, focusing on activities to be taken in the next

6 +o 12 months. A second report will address the long-term, pit storage
requirements.

The primary purpose of this report is to identify alternative pit stag-

ing configurations that will allow Pantex to keep up with the near-term demand

for pit storage within the existing facilities while adhering to current

safety and security standards and criteria. A detailed review of four pos-

sible staging alternatives is provided. These alternatives involve various

configurations for stacking pit containers (i.e., with pallets and without

pallets), and various forklift arrangements (i.e., shielded/unshielded).

Information about the pallet designs, shielding designs, and forklift capabil-

ities were provided through Project Stage Right. Another purpose of this

study is to identify and recommend for future study other activities related

to staging where improvements could be achieved in radiation safety and
overall efficiency.

The objectives associated with the evaluation of near-term pit staging
alternatives at Pantex are as follows-

• Increase the storage capacity of the existing igloos to take care
of the expected returned pits during the period between the present
time and the year 2000. The total staging design requirement has
been given as 15,000 pits.

• Acceptable personnel exposuce levels must not be exceeded. Main-
taining acceptable personnel exposure levels by only increasing and
rotating the number of workers completing exposure related activi-
ties is not an acceptable ALARApractice. A key performance
measure for staging alternatives is the effect on total plant expo-
sure in person-rem per year.

• Pits must be able to be inventoried on demand and able to be
properly identified by "footprint."
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• Any alternativeevaluatedmay use all 18 of the modifiedRichmond
igloos and up to 20 of the SAC igloos for pit storage.

Additionalperformancemeasuresof stagingalternativesinclude"

• Safeguards

• Cost and Efficiency

° Public/PoliticalAcceptability

° TechnicalRisk and Maintainability.

The remainderof this report presentsthe resultsof this StagingStudy.

Chapter 2.0 containsa detailed comparisonof four stagingalternativescur-

rently under considerationin terms of stagingcapacity;radiationsafety;

cost, efficiency and implementation characteristics; and technical risk and

maintainability. Chapter 3.0 discusses the logistics involved in the pit

staging activities and identifies areas where improvements could be made.

Chapter 4.0 reviews the requirements for safeguards and security related to

increased pit staging. Chapter 5.0 provides insight into issues regarding the

political and public acceptability of the increased activity at Pantex.

]
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2.0 NEAR-TERMSTAGINGALTERNATIVES

Near-termstagingalternativesrefer to optionsavailableto increase

Zone 4 stagingcapacitywithin the next 12 months. These alternativesconsist

of the currentsystem,palletdesign alternativesto facilitatepit drum

stacking,and pit drum stackingwithout pallets. All of these alternatives

are subjectto the followingrequirementsto varyingdegrees:

• Stage pit drum inventoryingis an ongoing requirement.

• Selected alternativeswill require floor repairs,rail installa-
tion, and ramp design and developmentto facilitatematerial-
handlingequipmentoperationwithin the Richmondigloos and SAC
igloos.

• The transitionto the new method of storagerequiresthat multiple
SAC iglooswill have to be emptiedto be availableto stage pits.

• Pits that are currentlystagedwil! have to be relabeledto support
a new inventoryprocessand possibly reconfiguredto supportnew
stagingmethodologies.

• Individualpit drums will have to be availablefor gamma
spectrography.

All stagingalternatives,with the exceptionof the current system,make

use of forklift-mountedvisual and barcode scannersfor completingigloo

inventorying. Since the drums are stored in a horizontalpositionwith bar-

code informationfacingtowards the aisle, camerason the forkliftcan video-

tape drum tamperingindicatordevices (T][Ds)for viewing in a remote

"radiationfree" environment,and barcode scannerscan read the barcodes. The

forkliftdriver will make a slow pass down the lengthof the igloo,with the

fixed mounted camerasand barcodescanners readingdrums on both sides of the

aisle, lt is expectedthat this system will have the capabilityto read

multiplelayers of drums at a time. Thus, in one pass down the aisle,moving

from the front of the igloo to the back, all drums on one side would be read.

o Reversingthe forklift and moving from the back to the front of the igloo

would read the other side.

The evaluationof stagingalternativesis based on how each alternative

varies in terms of storagecapacity,worker exposure,efficiency,cost, and
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risk as comparedto current stagingmethods. Staging alternativesand esti-

mated performanceare provided in the followingsections.

2.1 ALTERNATIVEI" CURRENTSTAGINGMETHOD

Currentstagingmethods, for the purposeof evaluatingalternatives,

includeall activitiesfrom when loaded pit drums are transportedfrom dis-

assembly cells to a Zone 12 specialnuclearmaterials (SNM) staging vault

(i.e., 12-26 vault),loaded into an enclosed trailer,transportedfrom Zone 12

to one of the 18 Modified Richmondigloos in Zone 4, and loadedwithin an

igloo. Additionalactivitiesincludethe monthly serializedinventorysamp-

ling and the 100 percent inventorytaken each year.

Pits are containerizedinto pit drums (loadedweight approximately

97 Ibs), that are 20 inches in diameterand 30 inches high. Loaded pit drums

leavingZone 12 are stackedand strapped5 on a pallet irla vertical orienta-

tion. Currentstrappingof a pit pallet is accomplishedby wrapping one

adjustablestrap around all 5 drums, then placing3 strapsover the top. The

dimensionsof a loaded pit pallet are 48 incheswide by 48 inches long by

approximately38 incheshigh. A diagramof a typicalpit drum and loaded pit

drum pallet is shown in Figure2.1.

Pit drums are initiallyloaded onto the palletswithin the disassembly

cells. Followingloading,pit drums are placed 5 on a pallet,strappeddown,

and storedwithin the cell (or small holding area within the air lock) until

transferto a Zone 12 stagingvault. The cell-to-vaulttransfer is then com-

pleted by forkliftwith one of the material handlersdriving and the other

walking along as a spotter.

Upon arrivalat the vault, the SNM tracking system is updated to reflect

the new locationand to transfercustodyto productionstores. Two receiving

personnelare also at the vault to reverifythe shipment.

At the Zone 12 vault,workers put on lead aprons and one worker checks

the TID, as well as checkingthe serialnumber on the drum with the serial
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FIGURE 2.1. TypicalPit Drum and Loaded Pit Drum Pallet

2.3



number on the TID. Drums are then unstrapped from the pallet and two workers

manually walk individual drums into the vault, leaving the empty pallets out-

side of the vault area.

Pit drums are transferred from the Zone 12 vault to Zone 4 in batches of

40 (i.e., 8 pallets carrying 5 drums each). The same dispatch-move-receive

procedures as described in the cell-to-vault move are employed here also.

Workers wearing lead aprons open the vault and roll the drums outside onto a

pallet. Drum information is checked/recorded, and the drums are strapped

down. A forklift then picks up the loaded pallet and places it in a trailer

for transport. The pallets are tied down within the trailer by two workers.

A diagram of the 12-26 vault and loading dock is shown in Figure 2.2.

Transport of loaded pit drums from Zone 12 to Zone 4 is accomplished by

a tractor-trailer carrying loaded pit pallets. Loaded trailers are positioned

in front of modified Richmond igloos for unloading as shown by Figure 2.3.

Igloo-loading preparation activities consist of removing the 25,000-Ib con-

crete entry barriers by a lift vehicle servicing Zone 4, opening the secured

igloo door, positioning a support flat bed trailer (i.e., float) and 4,000-1b

capacity forklift, and delivering a 4,000-1b capacity apron forklift.

After two workers remove the tie-downs securing the loaded pit drum pal-

lets within the transport trailer or float, the forklift on top of the support

trailer moves a pallet from the transport trailer to the turntable area of the

support trailer. The turntable is not needed for the existing pallet because

it can be picked up from the side when placed within the transport trailer at

the Zone 12 loading dock. A worker holds the pallet in place while the

ground-level forklift picks up the positioned pallet from the support trailer.

The ground-level forklift then sets the pallet down near the front of the

igloo door. Three ground-level workers then unstrap the pallet and manually

roll the drums into the igloo. Barcode information is then put in place by

one of the workers inside the igloo.

Once the 40 drums have been placed inside the igloo, two workers com-

plete a radiation survey of the igloo interior by surveying I0 pre-selected

areas in the interior of the igloo. A diagram of a Richmond igloo side is
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FIGURE 2.3. Modified Richmond Igloo in Zone 4

shown in Figure 2.4. The current typical capacity of an igloo side is 120

loaded pit drums, resulting in a total Richmond igleo staging capacity of 240

loaded pit drums, lt should be noted that the stacking order varies dramat-

ically within the modified Richmond igloos, and the order shown in Figure 2.4

is for illustrative purposes only. The staging capacity of a SAC igloo (with-

out stacking) is estimated in Figure 2.5. The maximum SAC igloo capacity

without stacking is estimated at 240 loaded pit drums.
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FIGURE2.4. Current Modified Richmond Igloo Side Storage Capacity
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FIGURE2.5. Estimated SAC Igloo Staging Capacity Without Stacking
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Stagingactivitiesafter igloo loadingconsistof taking periodic igloo

inventoriesand an annual 100 percent inventory. Inventoryactivitiesconsist

of two individualsenteringthe igloowith portablebarcodereaders. Verifi-

cation activitiesincludepullingout the barcodecard on top of the barrel,

scanning in the part number and serial number on the card, scanning in the TID

• number on the can, and verifyingthe integrityof the TID device by pullingon

it and matchingthe numbers on both sides of the copper TID cup to the TID

' numberson the can and the barcodecard. In additionto the periodic igloo

inventory,a full inventoryis completedonce a year. An upper estimate of

the number of pit checks is 10,080per year (some pits are checkedmore than

once).

2.1.1 StagingCapacity

Using existingstagingmethodsresults in the followingestimate of

stagingcapacity requiredto meet the 15,000pit stagingrequirement:

• 120 drums per modified Richmondigloo side x 2 sides = 240 drums
per modified Richmond igloo

• 240 drums per SAC igloo

• 240 drums x 18 modified Richmondigloos= 4,320 drum staging
capacity

• RequiredSAC stagingcapacity= (15,000- 4,320)/240= 45 SAC
igloos required. '

2.1.2 RadiationSafety

Estimatedexposures (dose rates) to workers from varioussourcesand

distancesare presentedin AppendixA. A time/motion/doseanalysisof current

stagingmethods applied to both the modified Richmond igloosand SAC igloos is

contained i Appendix B. This analysisis summarizedby Figure2.6 for dose

rates based on the use of lead aprons. All exposure estimatesare based on

2,000 loaded pit drums staged per year.

The estimateof 17.96 pers_n-rem/yrof exposure (assuminglead apron

protection)for the current stagingsystem is distributedacrossmultiple

organizations. As it is difficultto manage the distributionof exposure

evenly, it is expected that multipleemployeeswould approachthe I rem/yr
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Pantex exposure limit. This is particularlytrue of the less than six indi-

vidualsassigned to completinginventoryactivities.

2.1.3 Cost, Efficiency,and Implementation

No capitalcosts are requiredwith this alternative. One potential

labor cost is the cost of removingsand bags and stagedmaterial from the

SAC igloos. No significantimplementationissuesother than the emptyingof

• SAC igloos have been identified.

2.1.4 TechnicalRisk and Maintainability

The current stagingmethod is proven and representsno technicalrisk.

There is also no additionalequipmentto maintain. However,45 SAC igloos are

not availableto meet pit stagingrequirements_ Only 42 SAC igloosexist, and

only 20 igloosare being targetedto supportpit staging. An additionalissue

is adheringto currentSafety AnalysisReport (SAR) minimum-aisle-width

requirements.

2.2 ALTERNATIVE2: PALLET,NO PRECISIONSTACK

This alternativeuses a pallet that can be stackedto increaseRichmond

igloo and SAC igloo stagingcapacity. Two pallets are currentlybeing

designedto optimize stackingwithin the igloos: a pallet containing4 pit

drums and a pallet containing6 pit drums. The two pallet types can be com-

bined in various stackingconfigurationsto ensure effectiveuse of existing

verticalspace within the Richmondand SAC igloos. This alternativeis termed

"no precisionstack"becausethe proposedstackingconfigurationaccommodates

up to a 5-inch gap betweenpallet stacks by placing 10 pallets in each row in

a Richmond igloo.

The pallets are designed to hold loadedpit drums in a horizontalorien-

tation,with the drum lids facingthe aisle. Drums are securedinto place

within the rack-likestructureof the pallet. Once the pallet is loaded,a

pallet "lid" is bolted into place,completingthe enclosure. The pallet is

loadedwith the drums in a verticalposition. Final design and dimensionsof

the two palletsare not yet available. A conceptualdiagramof the proposed

pit drum pallets is shown by Figure 2.7.
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FIGURE 2.7. Proposed Pit Drum Pallets

Pit drum handling activities from the disassembly cells to the Zone 12

vault are identical to the existing system, and make use of the current 5-drum

pallet. Loaded pit drums are placed into the pallet when drums are transfer-

red from the Zone 12 vault to the transport trailer. The same dispatch-move-

receive procedures as described in the cell-to-vault move (Section 2.1) are

employed here also. Workers wearing lead aprons open the vault and roll the

drums outside onto a pallet. Drum information is checked and recorded. When

the drums are loaded into the pallet vertically, the pallet rack lid is bolted

into place. A forklift then picks up the loaded pallet and places it in a

trailer for transport. The pallets are then tied down within the trailer by

two workers.
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Transportof loaded pit drums from Zone 12 to Zone 4 is the same as the

currentsystem. One additionalZone 4 preparationactivity is the placement

of a portable ramp over the apron in front of the Richmond igloo and SAC igloo

doors. After two workers remove the tie-downssecuringthe loaded pit drum

palletswithin the transporttrailer,the forklifton top of the support

trailermoves a pallet from the transporttrailerto the turntablearea of the

supporttrailer. A worker holds the pallet in place while the ground-level

" forkliftpicks up the positionedpallet from the supporttrailer. The loaded

pallet is then placed into a pallet rolloverdevice (to be designed)that

uprightsthe pallet such that the drums are lying in a horizontalposition.

The pallet is now in an indexedlocationdown near the front of the igloo door

such that the manual forkliftdesigned to operatewithin the igloo can access

the pallet. Currently,the conceptualdesign requiresthree forklifts. This

is becausethe currentdesign assumesthat eventuallythe igloo forkliftwill

be replacedwith an automatedguided vehicle (AGV) with a range limited to the

immediateigloo area, and the functionalityof the manually operated forklift

system is to match the AGV system as much as possible.

lt is assumedthat the barcode informationwill be added in Zone 12 to

the pit drums before the loaded palletsare placed within the igloo, lt is

also assumed that a radiationsurvey of 10 pre-selectedareas in the interior

of the igloo will no longer be required.

For Richmond igloos,guide rails extend out onto the ramp outsidethe

door of the apron. The manual machine moves in a straight line in and out of

the Richmond igloo betweenthe rails. The rails guide the manual machine to

the pallet pickup point outsidethe Richmond igloo,and then into the igloo.

The driver then aligns the pallet on top of an existingpallet or starts a new

pallet stack with the aid of instrumentation. The no-precision-stackpallet

• conceptcan accommodate10 stacks of palletsper row along the length of the

modifiedRichmond igloo. The lO-stackassumptionresults in a 5-inch spacing

' betweenpallets. Palletscan be stackedwithin the modified Richmond igloos

5 drums high by stackinga 6-pack and a 4-pack pallet.

SAC igloo loadingis similar;however,guide rails are limitedto the

back two-thirdsof the igloo, and no rail guidance is plannedfor the turning
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area immediately inside the central SAC igloo door. Manual machine drivers

are required to drive the equipment into the SAC, and then turn a corner to

align with the rails leading into the pallet aisles. The estimated staging

capacity of a SAC igloo is less than a Richmond igloo due to the domed ceiling

and one central door requiring empty space to turn the equipment to line up

with the pallet aisles.

For the purpose of the time/motion/dose analysis presented in Appen-

dix A, the dose rate to the forklift operator has been based on the centerline

igloo Cose presented in Figure A.I. The actual dose rate to the operator

should be significantly less if igloos are consistently loaded from the back

of the igloo forward. This is due to the distance of the forklift operator to

the stack area, as illustrated by Figure 2.8.

A diagram of a full modified Richmond igloo is shown in Figure 2.9. The

maximum staging capacity is I0 drums per pallet stack, 10 stacks per row,

4 rows per igloo, resulting in a total Richmond Igloo staging capacity of

400 loaded pit drums. The staging capacity of a SAC igloo is estimated in

Figure 2.10. The maximum SAC igloo capacity, based on two center rows of 8

stacks at 6 drums high and two outer rows of i0 stacks at 3 drums high, is

estimated at 312 loaded pit drums.

2.2.1 Staqinq Capacit_

Using the stacked pallet concept with rails as illustrated in Fig-

ures 2.9 and 2.10 results in the following estimate of staging capacity

required to meet the 15,000-pit staging requirement:

• 200 drums per modified Richmond igloo side x 2 sides = 400 drums
per modified Richmond Igloo

• 312 drums per SAC igloo
I

• 400 drums x 18 modified Richmond igloos = 7,200 drum staging
capacity

• Required SAC staging capacity = (15,000 - 7,200)/312 = 25 SAC
igloos required.
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FIGURE2.9. No Precision Stack, MaximumRichmondIgloo Capacity
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2.2.2 RadiationSafety

Dose rates for this alternativediffer primarilyfrom the current system

within the Richmond igloosand SAC igloos. A time/motion/doseanalysisof the

new, no-precision-stackpallet is containedin Appendix C for an unshielded

forkliftand in AppendixD for a shielded forkliftoperatingwithin the

igloos. This analysis is summarizedby Figures2.11 and 2.12. All exposure

estimatesare based n 2,000 loaded pit drums staged per year.

The estimate for the no-precision-stackpallet alternativewithout fork-

lift shieldingis 11.95 person-remof exposure per year with lead apron pro-

tection. The additionof forklift shieldingreducestotal expected plant

exposureto 9.86 person-rem/yrwith lead apron protection, lt should be noted

that the dose associatedwith igloo loadingactivitiesassume the use of the

4-pit drum pallet. The use of the 6-pit drum pallet results in fewer igloo

loadingtrips and lower personnelexposure to the driver.

The estimatedexposurerequired to implementthis alternative(consis-

ting of manually removingloaded pit drums currentlystagedwithin the modi-

lied Richmond igloos,palletizingin the new 6-pack pallet,and transporting

and loading them into a SAC igloo) is 9.07 person-remif no drum handler is

used (basedon palletizing18 x 240 = 4,320 pit drums). This calculation

assumesthe use of lead apron protectionand steps similarto Zone 12 to

Zone 4 stagingactivities.

lt should be noted that alternatives2-4 requirerelabelingbarcode

informationon all existingpit drums. The personnelexposureresultingfrom

this activityper pit drum is estimatedat 0.53 person-mremper pit drum (same

estimateas for manual inventoryprocess). Assuming an upper bound of

18 Richmond igloos x 240 pit drums per igloo = 2.29 person-rem for relabeling

the pit inventory that is currently staged. The annual inventory of

10,080 pits results in an estimated exposure of 0.45 person-rem/yr assuming no

forklift shielding. The addition of forklift shielding reduces annual

inventory exposure to 0.06 person-rem/yr.

2.2.3 Cost, Efficiency, and Implementation

Required costs:

2.18



i
I II I I I

...._ ZONE 12 .---- 5.78 Person-Rem

wr VAULT _ 148% of total)

Cell to Zone 12 Transfer
_

,2 ! -VAULT _ _" (3C)9iof total)
el'

Zone 12 to Transport Truck

---- 18 Person-Rem"-'

v "---= (18c/i of total_

i

Zone 12 to Zone z, Storage

[_ _-- 0.45 Person-Rem

(4% of total)

Igloo Inventor?,,

Total Exposure per Year * 11.95 Person-Rem

Exposure to Implement ** 9.07 Person-Rem

Exposure to re-label barcodes 2.29 Person Rem

,

• Assuming all Richmond Igloos.

• * 4320 pits (36 Igloo Sides x 120 pits/side)

| II iii

FIGURE 2.11. Pallet, No Precision Stack With No Forklift Shielding Assuming
Lead Apron Protection

2.19



nmlmn
[ I I li II I I i iu

_ ZONE 12 .---- 5,78 Person-Rem

v VAULT ---- (58% of total_

Cell to Zone 12 Transfer

t

12 L RemVAULT _'_ -- (36% of total/
N'

Zone 12 to Transport Tru_k

1.,. (5% oftotal_
,

Zone 12 to Zone 4 Storage

---- 0.06 Person-Rem

---- (1% of total J

Igloo Inventory

Total Exposure per Year * 9.86 Person-Rem

Exposure to Implement ** 2.48 Person-Rem

Exposure to re-label barcodes ,.,.9 Person Rem

+

• Assuming Ali Richmond Igloos.

• * 4320 pits (36 Igloo Sides x 120 pits/side)

i -- i

FIGURE 2.12. Pallet, No Precision Stack With Forklift Shielding Assuming Lead
Apron Protection

2.20



• Pallet design and procurementcost

• Forkliftdesign and procurementcost

• Rail system design,procurement,and installationcost

• Inventoryscannerand camera systemdesign, procurement,and imple-
• mentationcost

• Potentiallabor cost of removing sand bags in SAC igloos

• Drum handlingcost.

Since the implementationof this alternativerequiresthat an igloo be

empty to facilitatethe installationof guide rails, it is recommendedthat

initialguide rail implementationbe completedin SAC igloosthat have been

emptied. Once the guide rails have been installedwithin one or more SAC

igloos,palletizedpit drums can be loaded into the prepared SAC(s) from cur-

rently staged pits within the Richmond igloosand from arriving pit drums from

Zone 12. One implementationscenario is that existingpits in the Richmond

Iglooswould be palletizedin the new 6-pack pallet and transportedto SACs

with installedrail guidance systems,and new pits being generatedin Zone 12

would be palletizedin the new 6-pack pallet and transportedto the prepared

SACs. This scenariowould result in empty r_ichmondigloos that would then be

availablefor rail installation. Eventual_j.all existingstaged pit drums

would be repalletized.

The estimatedpersonnelexposure requiredto implementthis alternative

is based on the followingprocess steps:

I. Staged pits in Richmondigloos (assume18 full igloosor
240 x 18 = 4,320 pits) are removedto the igloo apron.

2. Pit drums are palletizedin the new 6-pack pallet on the igloo
apron.

P

3. Pit drums are t_ansportedto a prepared SAC igloo and loaded in the
same manner as paiietsarriving from Zone 12.

2.2.4 TechnicalRisk and Maintainability

The number of stacks and stack height that can be accommodatedwithin

the SAC igloosneeds to be reviewed and validated. The abilityof the

2.21



forklift to take inventoryon pallet stacksnot supportedby rail access in

the SAC igloo (i.e.,those pallet stacks in the front of the igloo and dark

shaded in Figure 2.10) needs to be investigated. Finally,the ability of a

forklift to operate in the confined space of the front part of the SAC igloo

needs to be reviewed.

2.3 ALTERNATIVE3" PALLET,PRECISIONSTACK

This alternativeis identicalto the previousalternativeexcept that

the space between palletstacks within the igloo is reduced from 5 inches to

1.5 inches. This reducedspacingrequiresmore precisionin placing pallets,

but increasesthe number of stacksthat can be placedwithin the modified

Richmond igloos from 10 to 11 stacks. An additionalstack is also assumedfor

".heinsideand outside rows within the SAC igloos. This assumptionregarding

the SAC igloos resultsin two center rows, 6 drums high and 9 stacksdeep, and

two outer rows, 3 drums high arld11 stacksdeep. SAC igloo capacity,assuming

a precisionstack pallet, is 348 pits per igloo. SAC stagingcapacitywill be

revisitedonce additionalinformationbecomesavailableon the required radius

to turn the forkliftturret and how high the outsiderow can be stacked.

2.3.1 StaqinqCapacity

• 220 drums per modified Richmondigloo side x 2 sides = 440 drums
per modified Richmondigloo

• 348 drums per SAC igloo

• 440 drums x 18 modified Richmondigloos= 7,920 drum staging
capacity

• Required SAC stagingcapacity= (15,000- 7,920)/348= 21 SAC
igloos required.

2.3.2 RadiationSafety

Ex#ected radiationsafetyperformancefor the precisionstackedpallet

is assumedto be identicalwith the previous (no precisionstack) alternative,

and is presentedin AppendixC 1"orthe unshieldedforklift,and AppendixD for

the shielded forkliftalternative.
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2.3.3 Cost, Efficiency,and Implementation

Requiredcosts-

• Pallet design and procurementcost

• Forkliftdesign and procurementcost

• Rail systemdesign, procurement,and installationcost

, • Inventoryscannerand camera systemdesign, procurement,and
implementationcost

• Potentiallabor cost of removing sand bags in SAC igloos

• Drum handlingcost.

Since the implementationof this alternativerequiresthat an igloo be

empty to facilitatethe installationof guide rails, it is recommendedthat

initialguide rail implementationbe completed in SAC igloosthat have been

emptied. Once the guide rails have been installedwithin one or more SAC

igloos,palletizedpit drums can be loaded into the preparedSAC(s) from cur-

rently staged pits within the Richmond igloos and from arrivingpit drums from

Zone 12. One implementationscenariois that existing pits in the Richmond

Iglooswould be palletizedin the new 6-pack pallet and transportedto SACs

with installedrail guidancesystems,and new pits being generatedin Zone 12

would be palletizedin the new 6-pack pallet and transpc,'tedto the prepared

SACs. This scenariowould result in empty Richmond igloosthat would then be

availablelo" rail installation• Eventually,all existing stagedpit drums

would be repalletized.

The estimatedpersonnelexposurerequiredto implementthis alternative

is based on the followingprocesssteps"

I. Staged pits in Richmond igloos (assume18 full igloosor
• 240 x 18 = 4,320 pits) are removedto the igloo apron.

2. Pit drums are palletizedin the new 6-pack pallet on the igloo
• apron.

3. Pit drums are transportedto a preparedSAC igloo and loaded in the
same manner as palletsarriving from Zone 12.
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2.3.4 TechnicalRisk and Maintainability

Similarto the previousalternative,the number of stacks and stack

height that can be accommodatedwithin the SAC igloosneeds to be reviewed and

validated. The abilityof the forkliftto take inventoryon pallet stacksnot

supportedby rail access in the SAC igloo (i.e.,those pallet stacks in the

front of the igloo) also needs to be investigatedfor thisalternative, as

well as the abilityof a forkliftto operate in the confined space of the

front part of the SAC igloo. Finally,the abilityof the forklift operatorto

align and stack precisionpallet stacksneeds to be demonstratedprior to

implementation.

2.4 ALTERNATIVE4: STACKEDDRUMS, NO PALLET

This alternativeincreasesthe stagingcapacity of modified Richmondand

SAC igloos above the capacityof the previousalternativesby eliminatingthe

pallets and using the resultingspace for loadedpit drum storage. Drums are

stacked horizontally, as before, to enable camera/barcode scanning of drum

lids facing the aisle. This alternative requires blocking at the end of the

drum rows for support within the SACigloos. Individual drum retrieval is

facilitated by custom lift forks to remove the weight from a stacked drum for

retrieval. Figure 2.13 shows a typical SAC igloo side wall showing a stacked

drum configuration. The number of drums stacked would differ in a Richmond

igloo or the center of a SACigloo, but the configuration would look the same.

Staging capacity using the stacked drum concept is 504 pits per modified

Richmond igloo (252 per igloo side) and 428 per SAC igloo.

Staging activities from the disassembly cells through the Zone 17 vault

and including depalletizing at Zone 4 igloos are identical to the current sys-

tem. Drums are then individually picked up by the drum handler and placed

within the igloo. Drum inventorying is identical to the remote camera and

barcode scanner mounted on the igloo vehicle, as presented within the second

alternative (Section 2.2). Efficiencies in drum handling from disassembly to
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FIGURE2.13. SAC Igloo Side Wall Showing Stacked Drum, No Pallet Concept
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delivery at the storage igloos could provide additional dose reductions• This

alternative eliminates the requirement to empty all the existing pits from

Richmond igloos.

2.4.1 Staging Capacity

The following estimate of staging capacity required to meet the 15,000

pit drum staging requirement for the stacked drum concept is"

• 252 drums per modified Richmond igloo side x 2 sides = 504 drums
per modified Richmond igloo

• 428 drums per SACigloo

• 504 drums x 18 modified Richmond igloos : 9,072 drum staging
capacity

• Required SACstaging capacity : (15,000 - 9,072)/428 = 14 SAC
igloos required.

2.4.2 Radiation Safety

A summary of expected radiation exposure to personnel on an annual basis

using the stacked drum/no pallet concept is shown by Figure 2.14 and Fig-

ure 2.15. Ali exposure estimates are based on 2,000 loaded pit drums staged

per year, The estimate of yearly exposure to Pantex Plant personnel for this

alternative is 14.27 person-rem per year assuming lead apron protection and

unshielded drum-handling equipment, and 10.26 person-rem per year assuming

lead apron protection and shielded drum-handling equipment. The estimated

personnel exposure required to implement this alternative is 7.34 person-rem.

Detailed time/motion/dose calculations are presented in Appendix E.

2.4.3 Cost, Efficiency_and Implementation

Required costs"

• Drum handling cost

• Blocking cost

• Potential labor cost of removing sand bags from SAC igloos.

Implementation requirements consist of clearing out sufficient floor

space to begin stacking. This can be accomplished by either using the same
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drum-handler used for igloo loading, by marlual methods, or by a combination of

manual and drum-handling equipment° Possible scenarios' include manual place-

ment of the first horizontal row of drums, after which the drum-handling

equipment restacks the remaining Richmond igloo contents. Another possible

scenario is that the drum handler starts restacking from the Front of the
|

Richmond igloo, working towards the back. The estimated personnel exposure

required to implement this alternative is approximately equivale._it to the

exposure expected from loading pit drums within a igloo.

2.4.4 Technical Risk and Maintainability

Key issues associated with this concept are:

• The drum handler for this alternative is the same drum handler that
could assist in the implementation of the stacked staging pallet
alternative, highlighting the need to investigate suitable equip-
ment as soon as possible.

* The need for and the ease of retrieving a stacked drum needs to be
investigated for this alternative.
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3.0 LOGISTICS

One of the objectivesof the study is to review the logisticsof the pit

stagingoperationsfrom the time that the pit is removedfrom the weapon

throughthe time that the pit is depositedinto storage. The purpose of thisb

review is to identifyopportunitieswhere efficiencyimprovementscould be

made and to identifythe issues to be addressedin developingan approach to

making those improvements,includingsafety,security,technicalfeasibility,

and the costs, benefits,and risks associatedwith the change in operations.

Each of the major steps in the pit storageprocess is discussedin the

followingsections.

3.1 ZONE 12 ACTIVITIES

The currentpit flow throughthe Zone 12 area can be summarizedbroadly
as follows'

• Pits are packaged (placedin drums, identified,and securedwith
TIDs) and strapped5 togetheron palletswithin the manufacturing
cells.

• They are then transportedby forkliftto the 12-26 vault,
unstrappedand stored in the Zone 12 vault,.

° At shipmenttime, they are retrievedfrom the vault, restrapped5
to a palletand transportedby forkliftto a trailerfor transport
to Zone 4. Five to six cells are contributingto the stream of
pits placed into storageat a rate of 50-60 pits per week in total.

3.1.1 Opportunitiesfor Improvement

A numberof possibilitiesfor improvingthe process have been identified

in the courseof conductingthe presentstudy. They are not necessarilyall

• meant to be implemented together, but rather offer a number of improvements
based on different views. These are as follows-

• Palletize only once in Zone 12 using the "new" pallets.

° Eliminate the need to store pits in the vault by using a "Just-in-
Time" (JIT) approach to loading pallets and the trailer, lt may be
possible that the holding areas adjacent to the disassembly cells
could be used to assist in eliminating the need for the Zone 12
vault.
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If a JIT approach is.not feasible, then stop using the 12-26 vault
for interim storage of extra pits and limit it to only those pits
that will be transported in a load.

• Widen/heighten the door to the 12-26 vault to allow forklift
i

access.

• Employ barrel hanaling tools to obtain "space" between pits and
personnel.

• Make efficient use of minimal shielding in strategic locations.

3.1.2 Benefits

Benefits from implementing these improvements would include-

• A reduction of approximately 3.33 person-rem per year due to
reduced handling requirements.

• Better storage control due to the elimination of the interim
storage requirement in the 12-26 vault.

• Removing the extra pits from the 12-26 vault would greatly lower
the "non-essential" dosage that workers in the 12-26 vault would
take. Ideally, in Zone 12, workers should only be exposed to the
dose from the pits they are about to move.

• Widening the door to the 12-26 vault would eliminate the
depalletization/repalletization operations that currently take
place in Zone 12, thus further reducing the exposure. Total
loading time would also be reduced.

3.1.3 Issues

The following issues would need to _e addressed before the implementa-

tion of any of the above-mentioned improvements could take place'

• The loading of the proposed pallet could present a problem because
the drums would have to be lifted approximately 10 inches to clear
the sides of the pallet and be lowered into the pallets' internal
framework. The disassembly hoist in the cell could be used to
perferm this operation.

• The q':est_on of whether portable shielding could be erected to
reduce the extra dose the people in the disassembly cells would be
taking.

• The pallet will require that the front panel will be lifted and
lowered onto the pallet, then secured. The front panel is quite
likely to be heavy and awkward to handle, especially for the
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6-pack. Two or more-people will be required to perform the
operation, and the use of a hoist may be required.. Can/will
manpower be available for this task?

- A location for storing and process for transporting empty
pallets needs to be developed.

' - Wil'l '_here be equipment available to transport the
palle_cs? (The 6-pack is substantially larger than the
old pallet.)

- In order to use the 12-26 vault to hold only those pits
awaiting movement to Zone 4, room must be made in the
SAC/Richmond igloos to hold the extra pits.

- If pits are to be palletized only once, and not removed
until they reach Zone 4, then a system needs to be in
plaGe to ensure that all of the pits on a pallet or in a
shipment are actually going to Zone 4 at the same time.
Otherwise, you defeat the purpose by repalletizing
unnecessarily.

• Current pallets are partially made of wood and may be unacceptable
for use in the 12-26 vault. Can the present pallet design be used
to construct metal pallets?

3.2 TRANSPORTATIONTO ZONE4

The current transportation of pits from Zone 12 to Zone 4 can be

summarized broadly as follows"

• Palletized pits are transported by forklift to a semi-trailer,
where they are secured, 8 pallets to a load.

• A convoy consisting of transportation and security workers moves
the trailer from Zone 12 to Zone 4.

• The trailer is met at the appropriate unload point by a flatbed
trailer, and the semi is unloaded.

3.2.1 Opportunities for In;provement

A number of opportunities for improvement that could be considered when

transporting pits to Zone 4 are the following-

• Developing a new tie-down system for securing pallets within the
trailer. Currently, workers are forced into extremely close
proximity to the pallets in order to tie them down. Solutions
could range anywhere from simply sliding a brace over the top of
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the pallets instead_)ftieing them down, to installingan automatic
pallet-securingdevice in the trailer.

• Using a transportationdevice that eliminatesthe need for the
flatbedstaging trailerat the receivingend in Zone 4. A low-boy
trailer,for example, that a forklift could drive into is one
possibility,or a modified soft drink truck or trailer(properly
outfitted)where the palletscould be put on the sides,secured,
and doors rolled down over them.

• Finaingthe optimal number of pits that can be moved at one time,
based on production,security,and scheduling. Currently,pits are
shippedin lots of 8 pallets (40 pits), which is the production
requirement. Productionincreasesdictate that this lot size be
looked at to ascertain if it is adequate,due to the increased
demandsit may put on scheduling,security,and transportation.

3.2.2 Benefits

Benefitsfrom implementingthese improvementswould include:

• A reduction (or elimination) of the time that a worker would have
to spend aboard a trailer filled with radioactive material, lt is
estimated that as much as 75% of the dose received during the
loading step (2.12 person-rem/yr) could be eliminated if a remote
or automatic tie-down system could be implemented.

• Properly matching the transportation lot size to the production,
scheduling, and storage aspects will result in an overall faster
system.

• Reducing the complexity of the current system, (e.g., forklifts
tradingpallets on float trailers,workers tieingdown pallets,
etc.) will result in labor savingsand less chance of personal
injury.

3.2.3 Issues

The followingissues would need to be addressedbefore implementationof

any of the above-mentionedimprovementscould take place:
i

• Since transportationis the link between what could be argued as
two separateprocess systems,a careful study of the entire system
needs to be done to identifythe critical drivers (potential
bottlenecks)of the overallprocess.

• Introductionof new modifiedequipmentneeds to be examinedwith
respectto regulations,designtime, etc., that would be required.
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3.3 ZONE 4 ACTIVITIES

A completedescriptionof both currentand alternativeZone 4 activities

is covered in Chapter2.0. The basic activitiescan be summarizedas follows:

• The semi-trailercoming from Zone 12 is unloadedat the igloo.

• Pits are moved into the igloo.

• Inventoriesare taken.

In addition,futureworkload dictatesthat the current igloosbe

reconfiguredto allow for more storageof incomingpits.

3.3.1 Opportunitiesfor Improvement

There are a number of opportunitiesfor improvementthat can be

consideredwhen viewingthe overall activitiesin Zone 4. Three possible

alternativesthat address all of the activitieslisted above are discussed in

detail in Chapter2.0.

3.3.2 Benefits

Benefitsfor implementingthe variousalternativesare also discussed in

detail under each alternativein Chapter2.0.

3.3.3 Issues

• In Zone 4 the two big logisticsissuesthat need to be addressed
deal with the unloadingand repalletizingfor storageof the drums
coming from Zone 12, and the rearrangingand reorganizingof the
drums that already stored in Zone 4. In addition,the planningfor
installingthe equipmentfor palletstackingwithin the igloos also
needs to be addressed.

• At the presenttime, a large numberof pits are stored individually
in a numberof igloos in Zone 4. These pits will have to be
retrieved,reidentified,loaded intothe storage pallets,and

. transportedto the igloo in which they will be stored, lt will be
necessaryto develop a processfor accomplishingthese tasks
efficientlywhile minimizing radiationexposure to the workers.
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3.4 OTHER LOGISTICS CONSIDERATIONS

In addition to the major activities discussed above, a number of other

issues must be considered before implementing any changes to the current

process• These include"

• Have the equipment requirements for manual machines, forklifts,
drum handlers, ramps, transport trailers, etc., been determined?

• Do the computer systems have the capability for handling the new
data requirements?

• A plan must be developed for installing the rail system into the
Richmond and SAC igloos.

• Two types of pallets are being provided for pit staging" 4-pack and
6-pack pallets. Loading the pallets will have to be arranged so
that the appropriate number of each type reaches the storage area
in time to allow for efficient loading of the igloo.

• Who will have the ultimate priority in scheduling transportation
between Zone 12 and Zone 4? Will transportation have to work
around the security schedule, or will security give transportation
top priority now that tile workload is projected to increase so
dramatically?

• Has the possibility of increasing the shielding of the pit drum
been examined? How much would the dose be reduced, for example, if
I/4 inch of lead were applied to the top of the drum? This would
not drastically increase the weight of the containers, and even if
it achieved only a small reduction, when multiplied over the pro-
jected number of pits and the total exposure time, would result in
substantial exposure savings. Pits that are already containerized
represent only a small fraction of the total projected to be
stored, and could easily be identified by painting or marking.

3.5 SUMMARYAND RECOMMENDATIONS

The previous sections indicate that there are a number of possible ways

to streamline the entire process of pit staging that would make it safer and

more efficient. Since most of these improvements are conceptual at this

stage, hard data to rate their relative desirability are limited. Further-

more, in many cases, implementing any one of these suggestions is directly

dependent on a final determination of how the most critical part of the

overall staging process (the storing and configuration of pits in the Zone 4
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area) is to be handled. Once this endstatehas been determinedand approved,

an in-depthsystems study should be conductedto furtherexploreand

ultimately implementenhancementsto the stagingprocess.
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-4.0 SAFEGUARDS AND SECURITY

The United States has routinely retired nuclear weapons from the stock-

pile for modernization and refurbishing. The capability exists at the current

nuclear weapon facilities to fulfill provisions from arms control for dis-
a

mantlement to safe storage, including appropriate safeguards and security.

However, the nuclear weapons complex (NWC) currently is operating with only
i

limited capabilities, primarily due to environmental protection, safety, and

health (ES&H) issues. Of specific interest to the problems with storage of

pits at the Pantex Plant are the status of arms control measures. More

specifically, there is concern over the START treaty and the follow up reduc-

tions in the stockpile by President Bush, and the status of the Rocky Flats

Plant (RFP) in Golden, Colorado. The arms control measures have resulted in a

significant increase in the number of weapons being returned to the Pantex

Plant. Plutonium pits removed from nuclear weapons at the Pantex Plant are

normally sent to Rocky Flats for processing _nd recycling of the plutonium,.

However, the plutonium operations at the RFP have been curtailed since 1989

and are not expected to resume. The DOE is developing plans to reconfigure

the NWC, with Record of Decision expected on proposed facilities in August

1993.

To handle the near-term impacts of increased returns and the curtailed

operations at Rocky Flats_ it has been proposed to use alternative storage

arrangements that provide for an increased number of storage spaces in the

existing igloos used for staging components for assembly and shipping. One

concern is the impacts on safeguards and security.

The pit storage options can be evaluated using the following eight

topics of safeguards and securit_y:

• Physical Protection

. • Systems Protective

• Forces Material Control and Accounting (MC&A)

• Information Security

• Operational Security (OPSEC)
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• Computer Security

• Technical Surveillance Counter Measures

° Personnel Security.

In evaluating the safeguards and security issues, it has been determined

that the general security measures will not be affected significantly by the

number of pits stored in each location. The primary impacts observed are in

the area of MC&A where an increase in staffing will be needed and higher

radiation exposures will be encountered. Although the number and categories

of the facilities are not expected to change, the protection forces and

security systems will need a slight increase in staff to monitor access for

MC&A and maintenance activities in the storage areas. There also may be an

increase in the needs for protection during reorganization of the existing

staging facilities.

The MC&Aefforts are generally proportional to the number of items

maintained in inventory. MC&Aconsists of two general elements' materia_

accountability and material controls. Material accountability consists of

maintaining accounting records, measurements of the SNM content, physical

inventories, material transfers, and analysis of material accounting data to

provided indicators of control. Material control consists of access controls,

material surveillance, material containment, and detection and assessment

activities.

For the pit storage facility a key element is physical inventories that

are required bimonthly by DOE Order 5633.3 and also by 10 CFR Part 74. One of

the major impacts of the physical inventory requirements is that of staff, and

the radiation exposure received by personnel. This may be a significant issue

in the site's ability to further ALARA goals for exposure. Preliminary esti-

mates, for the short-term proposal of storing the pits in igloos, indicate a

radiation exposure of 10 person-rem per year to conduct the physical inven-

tories. Higher radiation levels will also decrease the MC&Acapabilities for

confirmatory and verification measurements.

If Category IA SNM items are also stored in the vault, then inventory

checks are performed biweekly for physical count and monthly for serial number
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verification, lt is assumedthat storageof Category IA and IB items will be

segregated. The DOE's Officeof Safeguardsand Securit_is reviewingalterna-

tives for physicalinventoryrequirements,specificallyto identifycompensa-

tory measures to enhanceexistingphysical security,material control_ and

personnelsecuritysystemsas a means to compensatefor reducingthe frequency

of taking inventories. There are severaltechnologiesunder development in

the DOE-sponsoredtechnologybase programthat will providecontinuous

knowledgeof the inventory.

Another elementof MC&A that may affect the short-termpit storage

alternativesis the daily administrativechecks aspectof material control.

The impactsare expected duringthe reorganizationof the stagingareas until

the stagingareas can be sealed from routinedaily access.

The future goals for safeguardsand securityfocus on reducing access to

SNM, both to reduce radiationexposuresfor ALARA and to minimize potential

vulnerabilitiesassociatedwith access, and on installingtechnologiesto

enhancethe assurancethat materialsare protectedshouldthreats change, in

addition,the DOE Orders are being revised to reflecttechnologicalcapabili-

ties to providesolutionsto difficultsecurityproblems. Some of the issues

to be addressedby future enhancementsinclude:

• Remote personnelidentificationfor access controland monitoring
surveillanceactivitiessuch as the two-personrule

• Measurementscapabilities,particularlyin near-real-timetracking
of movingmaterials in high backgroundradiationareas

• TIDs to ensure item integrity-integratedinformationsystems for
analysisand reporting.
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5.0 PUBLIC/POLITICALACCEPTABILITY

The purposeof this section is to assess the acceptabilityto the public

of near-termstagingalternativesfor plutonium (Pu) pits recoveredfrom the

return of nuclearweapons. The specificnear-termstagingalternativesare

not well enough known to the public in the Amarillo area to constitutedistin-

guishablecases. However,there appearsto be widespreadawarenesson the

part of the generalpublic that the dismantlingof nuclearweaponsmade pos-

sible by the end of the Cold War constitutesa distinctivemission, and that

the storageof Pu pits is a part of this mission. The reason for assessing

public acceptabilityof this mission is to identifypublic perceptionsand

concernsthat can be respondedto by public informationand public outreach
activities.

Communityleadersseem to be quite well informedabout the near-term

prospectsfor dismantlingthousandsof weapons at Pantex over the next few

years. They are also quite aware that there is some social controversyover

this mission and particularlythe storageof Pu. There has been some atten-

tion in the local print media to this mission. Stories in the Amarillo papers

have covered statementsby the U.S. Secretaryof Energy about intentionsto

store Pu from dismantledweaponsat Pantex. Stories have also covered charges

by local groups and individualscriticalof Pantex operationsfrom an environ-

mental safety and health standpoint. Recentmedia attentionhas been given to

positionstaken by the Texas AttorneyGeneral, emphasizingthe need for

environmentalcomplianceand asking the DOE to detail its plans for the future

at Pantex. In general,however,media attentionto Pantex has decreasedcom-

pared with a year earlierwhen there was a great deal of attentiongiven to

the possibilitythat Pantexoperationsmight be substantiallyexpanded as part

of the weapons complexreconfiguration.This issue is unresolvedand forms a

backdropfor the public perceptionof the current Pu stagingmission.

5.1 BACKGROUND

The PantexPlant has been a featureof the Amarillo area since World

War II when it was built in 1942 as a factoryto produceconventional
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munitions, lt was closeCbriefly and then reopenedas part of the nuclear

weapons productioncomplexin 1951. Pantex'smission h_s been the final

assembly of nuclearweapons;their maintenance,modification,and reliability

testing; and final disassemblyof weapons permanentlywithdrawn from the

military stockpile. This latter function is the topic of our current

assessment. From the publicperspectivethe new element in the mission is the

storageof Pu pits. Over the past severaldecadesthe disassemblyoperations

recoveredPu which was storedor "staged"brieflyuntil it could be reused in

the manufactureof new weapons. The centralpublic issue associatedwith

Pantex'scurrentmissionis the storageof Pu--thecrux of this issue is the

period of time that Pu is to be stored at Pantex.

Pantex currentlyemploysabout 2,800, which makes it one of the Targest

employersin the area. Estimatesplace the number of indirectjobs associated

with Pantex operationsat an additional2,100. The overalldirect and

indirectPantexexpendituresin the Amarilloarea run to over $300 million

each year. In an areawhere the economic activityhas been depressed for a

number of years, these are importantnumbers. As a result, the community

leadershipis quite stronglysupportiveof Pantex. This does not mean there

is uncriticalacceptanceof currentand futurePantex activitiesor that all

the leadershipin the communityis supportive,but, in general, Pantex is

viewed as an importantand valued asset to the area.

Survey data supportthis conclusion. In May and June 1991, three sepa-

rate surveyswere commissionedin the Amarilloarea to test public attitudes

toward the proposedexpansionof Pantex. Responsesto Pantex Plant expansion

ranged from 66% positive,in a surveycommissionedby OperationCommon Sense

(whichtook a generallynegative stand on expansion)to 80% positive,in the

survey by Panhandle2000 (a group of expansionsupporters.) A survey by the

Amarillo Globe - News got 73% positive responseson the same issue. The three

surveys, in order, questionedsamplesof 289, 400, and 400. The main reasons

respondentsgave for supportingPantex expansionwere to improvethe economy

and create jobs. The Panhandle2000 survey also tested attitudestoward DOE

and Pantex: "The Departmentof Energy can be trusted to design, build, and
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operate on environmentally safe facility.• (Agree 62%, unsure 17%, disagree

21%.) "The Pantex plant is a good corporate citizen." '(Agree 88%, unsure 9%,

disagree 4%.)

This general public support for Pantex is not based solely on economic

. factors. There is a widely held feeling of pride and patriotism about Pantex

in the area. The Cold War has been won, and Pantex is considered by most area

residents as key to that victory.

Since the intense media attention and community discussion that accompa-

nied the Pantex expansion proposal in the spring and summer of 1991, Pantex

has assumed a lower profile. However, there is no reason to think the atti-

tudes expressed a year ago have changed markedly.

5.2 PROPOSEDMISSION CHARACTERISTICS

Public acceptance is based in part on the background factors discussed

above and in part on the characteristics of the proposed mission. There are

several mission features on which the public appears to be basing its

opinions. The public perceives that:

• An increased number of weapons are to be disassembled at Pantex
(compared to the disassembly operations in the past).

• The expanded disassembly operations will go on for a decade or
more.

• Pu pits recovered from weapons disassembly will be stored for an
indefinite period.

• Existing structures will be used for storage.

• The number of pits to be stored will require modified configuration
of the storage structures.

• Automated material handling machinery may be involved in the
storage and inventory operations.

Without additional survey data it is difficult to know the details of

public perception about the proposed mission, lt is reasonable to assume that

most people know of the broad features of the disassembly and Pu pit storage
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mission, but that few have a very well-formed perception of the size of the

mission, time period of storage, or operational details.'

Two additional rumors about the mission were heard•

° Pu storage at Pantex would be permanent, i.e., that Pantex would
become a de facto repository for Pu pits.

° Disassembly of weapons from the former Soviet Union would take
place at Pantex.

Since these rumors were rarely encountered, they are probably not very

important in affecting public acceptance, but they do serve to remind us that

public acceptance of a mission is based on public perception of the mission.

Public perception of mission characteristics can differ substantially from

mission plans as actually proposed.

5.3 SOCIAL CONTEXT

Social acceptance and social conflict over a proposed mission take place

partly in response to factors in the immediate situation and partly as a func-

tion of the larger social context. Several of the social context factors

that bear on Pantex operations are briefly examined in tne following.

5.3.1 Changinq Priorities in the Weapons Complex

While weapons production with the goal of winning the Cold War was the

highest priority for decades, now DOE places much greater emphasis on compli-

ance with environmental regulations and emphasis on safety of operations and

protection of public health. This "new culture" has changed the way DOE

facilities are operated, lt has been accompanied by much greater openness to

public scrutiny, release of information previously closely held, and the admis-

sion that much improvement in meeting environmental, health, and safety

standards is needed. While such improvement is ongoing, the process takes

time. These events have generated substantial public criticism of DOE and its

operations at many sites.

Pantex operations, however, have not received much criticism and there

has been almost no mention in the local media of purported violations of ES&H

criteria at Pantex. Nonetheless, there is wide public awareness in Amarillo
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of problems at other DOE 6ites, particularly Rocky Flats. When the public

debate over expanded operations at Pantex was on-going in 1991, a major issue

in the debate was how much DOE could be trusted. As previously noted, 3 of 5

respondents expressed trust in DOE, I in 5 was mistrustful and I in 5 was

undecided• Issues of trust and credibility, once raised, are never completely

forgotten by the public. This will continue to be an important aspect of the

social context within which the public makes up its mind about future Pantex

operations.

5.3.2 Increasinq Public Concern About Environmental Protection

By every measure, Americans have become much more sensitive to environ-

mental proLection in recent years. Polls show the majority public view is

that our air, soil, and water are rapidly deteriorating. In fact, studies

show substantial improvement in air and water quality in most areas of the

United _tates over the past i0-20 years. However, for a variety of reasons,

environmental protection has become a very broad-based contemporary American

value that forms a general backdrop against which actions that might harm the

environment are assessed. This value runs deeper than mere compliance with

environmental regulations. Due to the attention given to past environmental

problems associated with government agency operations, the public and the

media are especially wary of government activities. The National Environ-

mental Policy Act (NEPA) process, the ease with which legal challenge can

bring delay, and the vulnerability of the federal government to state inter-

vention have all but rendered meaningless the doctrine of federal preemption.

There has long been a degree of social opposition in the United States

to weapons development, but that opposition has been a distinct minority.

Yet, in the past several years the nuclear weapons complex has lost its immun-

ity to state intervention. Even before the Cold War ended it was becoming

clear through state actions in Ohio, Colorado, Idaho, and Washington State

that defense programs would be held to ever more stringent environmental stan-

dards. One clear implication of this change in public perceptions is that

continuing to operate programs the way they have been operated in the past

will no longer be acceptable. This is especially the case when operations
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that have been out of the public view for security reasons are now understood,

upon public disclosure, to fall short of contemporary standards of

environmental protection.

Again, there do not seem to be many in the Amarillo area who feel Pantex

has violated environmental standards in the past. Current operations are

understood by most members of the public to be in compliance with state air

and water quality regulations.

Because the current weapons dismantling and Pu pit storage operations

are vital to a strongly valued goal, international peace, and because this

mission is integral to an arms reduction policy that enjoys wide public sup-

port, there could be a tendency for the public to relax its environmental vig-

ilance. In other words, because the public strongly supports the Pantex

mission it could take the view that the end justifies the means. On balance,

however, this does not appear likely. At least for the next few years, the

national trend toward greater social emphasis on environmental protection is

likely to cause Pantex operations to come under increasingly close environmen-

tal scrutiny.

5.3.3 Emerginq Local and State Social Context Issues

Two additional features of the social context are likely to affect pub-

lic acceptance of the Pantex mission of disassembly of weapons and Pu pit

storage. These are trends in the local economy and the attention given to the

Pantex mission by the Texas Attorney General.

The economy in the Texas Panhandle has been somewhat depressed since oil

prices dropped in the early 1980s. The local view is that economic stimulus

from oil is not likely in the next few years. The area also suffers from the

economic recession of the past 3 years. Additionally, cattle feeding is a

major agricultural business in the area. This economic sector has been slow

partly because beef consumption has been on the decline as a result of long-

term changes in Americans' food preferences. There have been significant

declines in employment in the Amarillo area over the past 10 years. Indica-

tions are that the economic benefit and jobs that Pantex represents in the

area will remain an important public priority for a number of years.

5.6



A series of letters _ver the last 9 months from the Texas Attorney Gen-

eral to the U.S. Secretary of Energy has resulted in media attention in the

area and has been covered in the NWC newsletters• The substance of the

Attorney General's request is For information about the specific intentions of

DOE to store Pu at Pantex• Moreover, the Attorney General has expressed the

opinion that the proposed Pu storage mission will require a full-fledged envi-

ronmental impact statement. Aside from the prospects for legal action, a

question outside the scope of this section, the Attorney General's action

could serve to crystallize determined and widespread public opposition to the

proposed mission. However, in the view of experienced observers of area and

state politics, this does not seem very likely. For one thing, the Attorney

General is viewed as an outsider by the Amarillo public and at present does

not have a noticeable following• Secondly, there is at present only a very

small number of people in the area who are highly concerned about the issues

that the Attorney General has raised. In addition, the mission is recoanized

to have international prominence in the peace process. Taken together tnese

factors suggest that a major public shift to back the Attorney General's

position is not likely.

However, DOE actions must be carefully considered to avoid being per-

ceived as unresponsive. A Gallup Poll conducted nationwide over the period,

June 4 - 8, 1992, asked the question, "How much of the time do you think you

can trust the government in Washington to do what is right? Just about

always, most of the time, or only some of the time?" The results showed a

historic high of 75% who felt the government could be trusted only some of the

time. By contrast, this figure was only 23% in response to the same question

asked in 1964. During the hearings held in Amarillo in July 1991 on the ques-

tion of Pantex expansion, there were many speakers who detailed DOE's problems

• with environmental compliance at other sites. A guest column in the Amarillo

Daily News on July 24, 1991, was headlined "The DOEHas a Disastrous Envi-

' ronmental Record." Again, local survey data at the time showed that trust in

DOE remained strong• However, vulnerability to a deterioration of this trust

has been increased by the Attorney General's actions•
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5.4 ASSESSMENTAPPROACH

Estimatingpublic acceptabilityof the proposed storageof Pu at Pantex

involvesidentifyingpublic segmentsthat may supportor oppose the mission,

identifyingtheir currentpositionson issuesof importance,and making esti-

mates of what may happen in coming months.

5.5 RELEVANTPUBLICS

The term "public" includesseveraldiverse groups: local public in the

vicinityof the site; elected officialsand influentialleaders in business,

education,and public health; state officials;nationaland state congres-

sional delegations;and local and national specialinterestgroups. Of rele-

vance to disarmamentfacilitiesare groups devoted to environmentalprotection

and anti-weaponsadvocates• Most existingDOE sites have severalgroups

dedicatedto opposingone or more of their operations.

There are also groups or organizationsthat generallysupportDOE facii-

ity operations• The Panhandle2000 organizationis such a group, lt took the

lead in 1991 in preparingthe Amarilloproposalto expand Pantex. Panhandle

2000 is a coalitionof Amarillo area businesspeople,civic leaders_ and poli-

tical interests. Other groups supportiveof Pantex operationsare the Metal

Trades Councilwhich represents 12 Pantex unions,the AmarilloCity Commis-

sion, the AmarilloChamber of Commerce,and the city governmentsof most of

the towns in the Pantex area. In addition,in the 1991 expansiondiscussions,

supportfor Pantexexpansioncame from the entire Texas congressionaldelega-

tion, the Texas State Legislature,the Governor,and nearlyall local

politicians.

Oppositioncame from severallocal groups: OperationCommon Sense

(whichstated its positionas "neitherendorsingor opposing,"but is gener-

ally perceivedto be againstexpandingPantex operations);PanhandleArea

Neighborsand Landowners (PANAL),a group whose core is made up of landowners

near Pantex;the Peace Farm, a group long opposedto weapons production;and

the NuclearWaste Task Force, a group formed to oppose the repositorysiting

effort in nearby Herford,Texas. In addition,farmers'groups and groundwater

conservationinterestsare generallyopposedto Pantex expansion. There are
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also some vocal residents,such as one who has claimedmany area cancer deaths

have resultedfrom offsitecontamination. A study by t_e Texas Departmentof

Health (AmarilloGlobe-News,May 7, 1992) found no basis for this claim. How-

ever, when claims of this kind are made they are invariablyreportedin the

media, and they invariablyattractsome believersregardlessof the facts.o

The Pantex expansionhearingsin July 1991 also attractedopposition

• from nationalgroups,e.g., the NaturalResourcesDefenseCouncil,who have

historicallybeen criticalof DOE operations.

The currentplan to dismantleweaponsand store plutoniumin the wake of

the end of the Cold War has attractedfar less public attentionthan did the

Pantex expansionproposal. There is littledoubt, however,that most of those

who opposed the expansionproposalwill oppose the Pu storageplan. A pos-

sible exceptionis the Peace Farm, whose agenda is directly servedby the arms
reductionnatureof this mission.

lt is also likelythat the economicappeal of the currentmissionwil!

not attractthe broad public supportgiven the Pantex expansionproposal. The

currentmission is expectedto add only about 150 jobs to the Pantexwork-

force, whereas the Pantex expansioninvolveda possibledoubling,or more, of

Pantex jobs. Given these factors,the currentmission is likelyto attract

much less attention,either supportor opposition,than was the case with the

Pantex expansionproposal.

5.6 ASSESSMENTBASIS

A varietyof informationalresourceshave been drawn upon to assess

public perceptionsof the clrrentmission.

• Discussionswere held with communityrelationsprofessionals
associatedwith Pantex,and with Pantexmanagers and technical
personnel.

' ° Media coverageof issues relatedto Pantexexpansionand current
mission plans has been analyzedby means of a clippingsfile of
local print media over the past year.

• Semi-structuredinterviewswere held with eight communityleaders
with backgroundsin business,law, medicine,education,religion,
and the print media.
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• Unstructured interviews were also held with a number of Amarillo
residents encountered in restaurants and other service
establishments.

• Data were acquired from three public surveys conducted in the
Amarillo area in 1991.

• Pantex expansion news in national newsletter sources, such as the
Weapons Complex Monitor, has been covered for the past year.

• Various other documents, such as the Pantex plant histories, posi-
tion papers, SARs, and General Accounting Office reports, have been
researched. The conclusions outlined in the next section are based
on all these sources.

5.7 PUBLIC ACCEPTANCE ISSUES

Public acceptance of the Pantex mission of weapons disassembly and Pu

storage can be viewed within a cost/benefit framework. In the preceding

sections we discussed both benefits and public concerns in general terms. In

this section we identify and assess the major public issues of concern.

5.7.1 Concern That Plutonium May Contaminate the Area Around Pantex

The Texas Panhandle is a farming and ranching area. Agriculture is a

key part of the local economy. At the time of discussions about Pantex expan-

sion there was concern raised by all opponents that somehow Pu would escape

into the surrounding area and contaminate grain and livestock. A major part

of the Pantex expansion proposal was to move at least some plutonium opera-

tions from Rocky Flats to Pantex, and there was public discussion, media

attention, and a good deal of public testimony about the problems of offsite

contamination at Rocky Flats. Although the current mission does not involve

any of the operations that caused problems at Rocky Flats, the general public

perceives a connection between Pu and offsite contamination. On the other

hand, people who are somewhat knowledgeable about the Pu pit storage mission

do not seem much concerned about this issue. However, most members of the

public probably have some concerns about this issue even though they cannot

articulate them clearly.

A similar issue is direct contamination of neighbors and concern for

possible health effects. Again, knowledgeable observers do not give this
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concernmuch credence. Yet, as noted above, there has been one well-

publicizedrecent allegationthat Pantex has been contaminatingneighborsfor

years, with many associatedcancerdeaths.

Plutoniumis widely understoodto be a very dangeroussubstance. Media

• accountsFrequentlyrefer to it as "deadly,""highlytoxic,"or "poisonous."

Severalof the people interviewedreferred to some sort of "rays" that might

• contaminatechildren in Amarillo. Such fears are quite unspecifiedand could

probablybe overcome by appropriateinformationand discussion. This kind of

vague concerndoes not usuallymotivate people to determinedopposition

becausethe fear can usuallybe largelyalleviatedby informationand discus_.

sion. Without such an effort,however, there will be a segmentof the public

that does not want anythingto do with Pantex.

5.7.2 ConcernThat PlutoniumWill ContaminateGroundwater

The OgallalaAquifer is of critical importanceto the whole area around

Pantex. In interviewingresidents,possible contaminationof the Ogallala is

mentionedby everyone. In fact, it is often the first concernmentioned.

This issue figured prominentlyin the discussionsduring 1991 on Pantex

expansion. However,when this concernwas expressed,there was rarely any

discussionof a possiblemechanismcausing the contamination, lt was as

thoughthe sheer importanceof preservingthis naturalresourcemade anything
that threatenedit a seriousconcern.

Severalyears ago, when the radioactivewaste repositorysiting effort

was under way nearby,concernfor the Ogallalawas the number one issue of

publicdiscussion. Regardlessof the risk assessmentsthere was a widespread

publicperceptionthat over the long term the waste would surely escape and

ruin the aquifer. This concernis not as stronglyheld with the current

Pantexmission, as long as the Pu storage is understoodto be only a temporary
measure.

Pantex is judged by most residentsof the area to have a good environ-

mental record. One questionin the May 1991 survey of 400 area residentswas,

5.1i
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"Pantex has managed its environmental, safety, and health issues properly."

Agree or disagree? Seventy-one percent agreed, while 12 percent disagreed.

The rest (17%) were unsure.

Studies to date by public health officials have not shuwn Pantex to have

caused deep groundwater pollution. However, given the great importance of the

Ogallala there will always be a number of residents who will oppose Pantex

operations even if no pollution mechanism appears likely.

5.7.3 Concern That Plutonium Storaqe at Pantex Miqht Become Permanent

The assumption behind the current mission is that Pu pit storage at

Pantex is a temporary measure. This leaves open two questions: How long will

Pu pits be stored at Pantex, and what will be done with them after the storage

period at Pantex is finished? Neither question can be answered at present.

This gives real substance to the concern that Pantex may become a de facto

repository. This concern has been raised by the Texas Attorney General anc

has been mentioned in several local print media stories, lt came up spontan-

eously in nearly all the interviews conducted. One community leaaer even

predicted that Pantex would in fact become a permanent disposal site for Pu.

The significance of this issue is threefold. First: the inability of the

Department of Energy to detail its long range plans leaves open to speculation

just what might happen. Some, who clearly mistrust the DOE, voice the

suspicion that Pu "staging" is just a cynical ruse to turn Pantex into a

radioactive waste repository.

Second, the issues of offsite contamination are associated with the

length of proposed storage. More knowledgeable residents who understand that

the Pu pits are in a solid metal form and will be stored in containers that

are in secured areas will easily concede that environmental contamination is

not likely. However, if the storage period is conceived to be permanent the

concerns became much more serious.

A third implication of Pantex becoming a de facto repository is that the

Amarillo area could become the object of social stigma. Critics of radio-

active waste planning refer to prospective sites as "national sacrifice

zones." As previously noted, Amarillo residents take pride in the
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contributionthe Pantex _ant has made to nationaldefense• However,when it

comes to the question of Pantex becomingthe de facto r_positoryfor Pu, there

would likely be few supporters.

One aspect of the social stigma issue is the concernthat beef and grain

. from the area could be perceivedas being taintedregardlessof the facts.

This is a case where perceivedrisk carriesnegativeconsequenceseven if the

• perceptionis not backed by fact. Similarissues have been raised in connec-

tion with wine grapes grown in the Hanford,Washingtonarea and the possible

stigma and resultingimpacton tourismthat could be attachedto Las Vegas if

the civilian high-levelradioactivewaste repositoryis situatednearby. The

stigma issue does not seem to be the cause of great alarm at this time. lt is

mentionedrather as a "what if' issue. In fact, the larger issue of Pantex

becominga de facto repositoryis viewedas a rather unlikely,but nonethe-

less, seriouspotentialoutcome. If it could be addressedby a clear policy

statement,the issue is likely to fade away for all but a few cynics.

5.7.4 ConcernAbout PlutoniumReleaseScenarios

When area residentsdiscussthe currentmission they tend to separate

cause and effect. The first two issuesdiscussedabove are contamination

effects. Many people do not even think, unless explicitlyasked, about how

plutoniummight escape containmentand reach the biosphere. There are, how-

ever, a number of releasescenariosmentionedby interviewees. In order of

frequencyof mention these are: i) terrorism,2) theft of Pu, 3) external

accidents (an airplanecrash into a storagearea was the only one specifically

mentioned),and 4) an internalaccident.

Terrorismis named by about half the people interviewedas a concern for

at least some of the public. No one gave any specificsof how terrorismcould

occur or what the consequencesmight be. When asked about terrorismor theft

of Pu, most people respondedby expressingconfidencein the Pantex Plant secu-

rity. They could not give many specifics,but the Pantexoperationhas the

reputationin the area of being a very securefacility. Few people mentioned

theft of Pu as a concern;theft did not seem to evoke the type of "dread"

response reservedfor contaminationscenarios. Perhapsthis is because there

is no clearlyperceivedlinkagebetweentheft and local contamination.
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Several respondents did mention external accidents, specifically, a

plane crash into the facility. This accident was also _entioned in the news-

paper in 1991 as the "maximum credible accident." One community leader linked

terrorism and a plane crash by expressing concern about a suicide attack by

crashing a plant into a storage bunker.

Internal accidents that could cause release of Pu were never mentioned

in connection with the current mission, although this was a frequently discus-

sed issue connected with the Pantex expansion proposal in 1991. As details of

the current mission proposal become better known there could be some public

concern over proposals for automated handling of Pu. In general, the public

feels more secure knowing people have hands-on control of dangerous opera-

tions. The public has no doubt been influenced by the vision of the robot run

amuck, a frequently used feature of horror fiction.

In general, the people who suggested and discussed release scenarios

were somewhat more knowledgeable than was the average citizen about Pantex.

The release scenarios were described as things some people worry about, put

like the issue of Pantex becoming a de facto repository, there was not a lot

of emotional energy attached to this set of issues.

5.7.5 Occupational Exposure and Worker Safety

There was very rarely any unprompted mention of this issue by inter-

viewees, and little attention even in the press stories about the !991 pro-

posal to expand Pantex. Public risk perception usually operates according to

a double standard as regards occupational hazards versus hazards to which the

general public is exposed. That is, the public is usually much less concerned

about occupational than about public exposure. The commonly held view of area

residents, one reinforced by the 1991 survey data, is that Pantex has been a

well-run operation from a safety standpoint. The current mission is under-

stood by those knowledgeable about its general features to involve no new

operations that might pose occupational safety or health problems. Interest-

ingly, not a single informant raised the issue of radiation exposure. As

nuclear operations go, the local public's image of Pantex is not much linked

to radiation as a hazard.
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5.7.6 Transportation, Land and Water Use, Air Quality, and Waste Generation
p

Limited attention has been given in this assessment to this list of

"other issues." They are important determines of public acceptance in many

instances, particularly the siting of new facilities. However, in connection

, with the weapons disassembly and plutonium storage mission they have attracted

very little public attention•

' Transportation of weapons and SNMs has been a common feature of the

Pantex operation for many years. We found no mention of transportation

incidents that caused public concern• Transportation, while it is in most

cases a major issue with regard to the public acceptance of radioactive waste

systems, did not seem to be an issue of public concern in the Amarillo area.

Land and water use issues were the subject of lively discussion in con-

nection with the Pantex expansion proposal, but they have attracted little

public mention in connection with the current mission.

Air quality, in connection with the burning of high explosives, has

received some public attention. This is one of the issues the Attorney Gen-

eral has mentioned. There has been some discussion of siting an incinerator

at Pantex. Incinerator siting, wherever it is proposed, usually attracts

public attention. However, since Pantex air quality is monitored regularly

and has been found to be in regulatory compliance by Texas state authorities,
this issue does not seem serious.

The Texas Attorney General in a letter to the U.S. Secretary of Energy

has asked that an environmental impact statement examine the effect the dis-

mantling and storage program will have on the generation of low-level radio-

active, mixed, and hazardous waste. However, there was no spontaneous mention

of this issue from any of the respondents contacted. When the issue was

raised, there waJ little interest. On balance it appears none of the "other

issues" in the above list is generating much public interest at present in the

Pantex area. However, if an environmental impact statement is judged to be

necessary, it could stir up considerable controversy. These issues are also

vulnerable to any occurrence that stimulates concern. A transportation acci-

dent, an air quality finding of violation of regulations, a controversy over
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land acquisition, or any other issue that comes to public attention as a

result of an unusual event will stimulate public concern.

5.8 PRELIMINARY CONCLUSIONS

Most of the information sources examined in this analysis are more rele-

vant to the Pantex expansion proposal of 1991 than to the weapons dismantling

and plutonium storage mission under examination. Except for the current inter- o

views, the bulk of the information is also a year or more old. Interviewees

were asked to estimate changes in public sentiment regarding Pantex over the

past year since survey data were collected. The opinion was that there was

either no change or perhaps a small change in the direction of even stronger

support for Pantex in the spring of 1992 compared with a year earlier.

From the public perception standpoint, a significant positive factor is

the contribution the proposed mission will make to arms reduction and the goal

of international peace. A counter--balancingvulnerability of this mission is

the greater attention the public now gives to environmental protection. The

end of the Cold War has also removed some of the time urgency from Pantex

operations. A delay in operations 20 years ago would have been viewed by the

public as a threat to national security. A delay now is likely to be viewed

as a slipped schedule in complying with the terms of treaties--not a major

concern for most of the public.

While none of the issues we have assessed would appear to pose such

severe public acceptance problems that the mission would be severely hampered,

there are several important vulnerabilities. Perhaps the most troublesome is

Issue 3, the concern that Pantex could become a de facto nuclear waste reposi-

tory. This issue obviously interacts with Issues I and 2, the concerns about

offsite contamination. In fact, the prospect of permanent storage casts most

of the issues in a much more difficult form. In discussing this issue of

long-term storage of Pu with interview respondents, the question was asked,

"How long is too long? _ Three choices were given: 3 to 5 years, 10 years, or

20 years. Most respondents said more that 3 to 5 years storage period would

be unacceptable to the public. Several said 10 years would be a maximum. Ali

agreed that a proposal to store Pu at Pantex for 20 years would not _e
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acceptable. Recognizingthe significanceof these views, it would seem very

useful to public acceptanceto make a policy statementthat storageof Pu at

Pantex is a temporarymeasure. The Texas AttorneyGeneral has stated his

concernsmuch more forcefully,but for most of the public, assurancesthat the

mission is safe and temporarywould go far towardwinning acceptance.
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APPENDIXA

ESTIMATEDEXPOSURES(DOSE RATES)TO WORKERSFROM

VARIOUSSOURCESAND DISTANCES

Dose rates for evaluatingstagingalternativeswere preparedby Pantex

" Plant radiationsafety personnel. Dose rates for currentstagingactivities

are based on measured "worstcase" values. Dose rates for proposed staging

alternativesare based on a combinationof measuredand calculatedvalues and

are conservative(i.e., based on weapon programswith the highestdose rates).

Observationsand interviewswith plant personnelindicatethat lead

aprons are used throughoutthe stagingprocess (exceptwhere exposure is min-

imal). Variousstagingalternativeshave thereforebeen based on personnel

wearing lead aprons for all activities. Dose rates from varioussources at

variousdistancesto personnelare summarizedin FiguresA.I and A.2 for

people both wearing and not wearingaprons. A comparisonof the tables indi-

cates that wearing lead aprons reducesgamma radiationexposure to personnel

by approximately66%. Since gamma radiationaccountsfor approximatelytwo-

thirds of the total exposurea person receivesfrom a source,wearing lead

aprons reducesthe overallexposureto a sourceby approximately50%. This is

importantwhen consideringshieldingcharacteristicsof materialsthat could

be used to enclose such devicesas forkliftsor drum-handlingequipment.

The dose rate informationshown in FigureA.I has been combinedwith

time and motion activitysteps for each stagingalternativeto developdose

estimatesof expected personnelexposure. These calculations,containedin

the appendixes,are summarizedin Chapter2.0 for each alternative.
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FIGURE A.I. EstimatedDose Rates to PersonnelWearing Lead Apron Protection
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FIGURE A.2. EstimatedDose Rates to PersonnelWearing
No Lead Apron Protection
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