
JUN0 I 1,_3

0 $ TJ PNL-8652UC-721

Letter Report

REVIEWOF ACCIDENT ANALYSISCALCULATIONS,
232-Z SEISMICSCENARIO

M. Y. Ballinger

May 1993

Preparedfor
the U.S. Department of Energy
under Contract DE-ACO6-76RLO1830

.

PacificNorthwestLaboratory
Richland,Washington 99352

MASTEB
DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United StatesGovernment. Neither the United States Government nor any agency
thereof, nor Battelle/_,,_ernorial Institute, nor any of their employees, makes any
warranty, expressed or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulnessof any information, apparatus, product,
or process disclosed, or represents that itsuse would not infringe privately owned
rights. Reference herein to any specific commercial product, process,or service by
trade name, trademark, manufacturer, or otherwise does not necessarily constitute

or imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof, or Battelle Memorial Institute. The views and
opinions of authors expressed herein do not necessarily state or reflect those of the
United Slates Government or any agency thereof.

PACIFIC NORTHWEST LABORATORY

operated by
BATTELLE MEMORIAL INSTITUTE

for the

UNITED STATES DEPARTMENT OF ENERGY

under Contract DE-ACO6-76RL O 1830

Printedin the United Statesof America

Availableto DOE and DOE contractorsfrom the
Office of Scientificand TechnicalInformation,P.O. Box62, Oak Ridge,TN 371131;

pricesavailablefrom (615) 576-8401. FTS626-8401.

Availableto the publicfrom the National TechnicalInformationService,
U.S. Departmentof Commerce,5285 Port RoyalRd., Springfield,VA 22161.



REVIEW OF ACCIDENT ANALYSISCALCULATIONS,232-Z SEISMIC SCENARIO

The 232-Z Building houses what was previouslythe incineratorfacility,

which is no longer in service, lt is constructedout of concrete blocks and

. is approximately37 ft wide by 57 ft long. The building has a single story

over the process areas and two storiesover the service areas at the north end

of the building. The respectiveroofs are 15 ft and lg ft above grade and

consist of concrete over a metal decking,with insulationand a built-up

asphalt gravel covering. This facility is assumedto collapse in the seismic

event evaluated in the safety analyses,resulting in the release of a portion

of the residualplutonium inventoryremainingin the building.

The seismicscenario for 232-Z assumesthat the block concretewalls

collapse,allowing the roof to fall, crushing the contaminatedduct and

gloveboxeswithin. This paper is a review of the scenario and methods used to

calculatethe source term from the seismic event as presentedin the Plutonium

FinishingPlant Final Safety Analysis Report (WHC 1991) also referred to as

the PFP FSAR. Alternatemethods of estimatingthe source term are presented.

The calculationof source terms based on the mechanismsof release expected in

a worst-case scenario is recommended.

1.0 INVENTORY

About 850 g of plutoniumpowder are distributedthroughoutgloveboxes

and connectingductwork. The ductwork is composed of 6-in. and 4-in. schedule

10 pipe. The inventoryis distributedas follows: about half of the total is

located in an approximatelO-ft lengthof pipe connectingthe incinerator

glovebox with a scrubberglovebox;about one-quarter is spread throughout

- approximately100 ft of pipe; the remainingquarter is distributedon the

inside surfaces of an incineratorglovebox,scrubber glovebox,and two filter

. boxes. Figure 1 shows the estimateof material at each location.





2.0 EVALUATIONOF PFP FSAR SOURCE TERM CALCULATIONS

The pages of the PFP FSAR that were reviewedare in attachment 1 of this

report. Several differentmethods were used to determinethe release fraction

. (fractionof radioactivematerial made airborne from crushing of the ducting

and gloveboxes)in the PFP FSAR:
e

' a boundingequation derived from spills, pressurizedreleases,and
explosions

e
a model to estimate the aerosol from powder spills

e
a model to estimatethe aerosol from detonations.

The spill model provided the most conservativebasis (highestrelease

fraction)and was used to calculatethe source term. A number of concerns in

the use of the models are listed below, then alternativemethods of

determiningthe source term are presented. A differentmethod from those used

in the analysis is recommendedbecause it correspondsto the mechanism of

release that is assumedto occur in this scenario--resuspensionof holdup

material from crush-impacts.

2.1 COMMENTS ON FIRST RELEASE CALCULATIONALMETHOD USED IN PFP FSAR

The equation shown in Halversonand Mishima (1986 p. 39) is apparently

used as one method of calculatinga releasefraction. As described in the

Halversonand Mishima report, this equationwas developed in an effort to find

a relationshipamong differentmechanisms of release. Data from spills,

pressurizedreleases,and explosionswere combinedto see if the energy input

into a source material (E/M) is related to the aerosol produced. No definite

relationshipwas found, but an overallbounding curve was produced over all

- the data, which includedthe weight percentairborne from free-fallspills,

pressurizedreleases,and detonations.(Data on resuspensionfrom crushed

- material were not included.)

This equation was presentedin NUREG-1320 (Ayer et al. 1988) as a method

to be used when the mechanismof release is not well defined. In the 232-Z

seismic scenario,the mechanismsof releasecan be defined as follows:



Q
the earthquake causes the gloveboxes to tip over and the ducting to
tear loose, spilling the inventory onto the floor

m
the earthquake causes portions of the roof to fall onto the
uncontained inventory, resuspending a portion of the plutonium

e
ambient wind resuspends someof the inventory in the rubble
following the seismic event.

These conditions are more realistically modeled using data or equations based

on experiments exploring the release mechanism than those using the bounding

equation. Section 3.0 presents the recommendedmodels.

The PFP FSAR includes calculation of an energy to mass ratio (E/M),

which is required as input to the bounding equation. The E/M value of 5E4

(see Attachment A, pg. 9-489) is outside the range of the bounding equation

curve. It is not clear how the weight percent value of 0.005 (WHC1991, p 9-

489) was obtained because an E/M value of 5E4 provides an error in the

equation for the curve (Halverson and Mishima 1986, eqn 41, p. 39) and does

not match with any curve values on Figure 4.1 of the report (Halverson and

Mishima 1986, p. 38).

In addition, this portion of the accident analysis calculations is

difficult to follow: equation symbols are not defined, someunits are

incorrect, and some calculatiuns appear to be in error. These difficulties in

folluwing the calculations and errors are not pursued in this review because

the results of this analysis were not ultimately used in the source tem

calculations, and this method is not recommendedfor the scenario.

2.2 COMMENTS ON SECOND RELEASECALCULATIONALMETHOD USED IN PFP FSAR

The value of 0.7 weight percent for powders spilled 4.6 m (15 ft)

appears to be obtained by extrapolatingdata from powder spill experiments

(Sutteret al. 1981, Table 6, p. 23). The maximum weight percent airborne for

depleted uranium dioxide was 0.007 for spills from 1 m, and 0.07 for spills

from 3 m. The 0.7 value is a rough estimate of the resultsfrom a spill from

Sm.

The powder spill data reportedby Sutter et al. (1981)was analyzed

statisticallyin Ballingeret al. (1988). This analysisshows that the



release fractionfrom powder spills appearsto be a function of the spill

height to the 2.37 power (Ballingeret al. 19_8, p. 4.4). Thus, an

extrapolationfactor of spill height to the 2.37 power is recommended.

The maximum respirablereleasefraction from spills of depleted uranium

dioxide (DUO) reported in Sutter et al. (1981) should be used as the base for

the extrapolation. The statistically-derivedequation (Ballingeret _l. 1988,

' equation 42) is not used because it would result in an expected release

fraction rather than a bounding releasefraction. Also, the statisical

equation is based on total aerosolgenerationand does not consider the

fraction of particles in the respirablesize range (<10 #m aerodynamic

equivalentdiameter or AED). Respirableplutoniumparticlesare of concern

because of the adverse health effects resultingfrom inhalation.

The maximum DUO respirablereleasefraction reported in Sutter et al.

(1981,Table B.3) is 5.9E-4 (the maximum release fraction of 1.19E-3 is

multiplied by a respirablefraction of 0.49, which was measured for the

release) for a spill of 1000 g from 3 m. The extrapolationis shown:

5.9E-4 (Sm/3m)2"37 = 0.002 or 0.2 wt_

The value of 0.2 wt_ as a maximum respirablereleasefraction from a 5-m spill

height has a better basis than the 0.7 wt_ value.

2.3 COMMENTS ON THIRD RELEASE CALCULATIONALMETHOD USED IN PFP FSAR

The Steindler-Seefeldtmodel to estimatethe mass and particle size of

aerosols produced from detonationsis inappropriatefor at least two reasons:

I) the mechanismof release for a detonation is much more severe than for

resuspensionfrom crushing contaminatedequipment, 2) the model was developed

from data with weight of inert/weightof explosiveratio of 1 to 10. Using .

the model on a ratio of 923,000wt inert/wtexplosive (see attachment 1, p. 9-

490) is far beyond the applicablerange. In addition,the Steindler-Seefeldt

model may not be conservativefor powders. As stated in Halversonand Mishima

(1986,p. 37-38):

The Steindler-Seefeldtmodel is based on experimentaldata involving
explosivedisseminationof liquidsand solids, and on the assumption
that some unit energy input into the source material will give a unit
amount of surfacearea.... In the case of powders, surface area creation
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is negligible and a larger part of souce energy can be used to disperse
material. This leads to the higher weight percent airborne seen for
powders.

In conclusion,the Steindler-Seefeldtmodel should not be used to

determine the source term in the 232-Z seismicscenario.



3.0 ALTERNATIVESOURCE TERM METHODS

This sectiondescribesalternativemethods to calculatethe source term

from the 232-Z seismic scenario. The first method is presented as a different

method that has been used in past analyses and may be appropriate in scenarios

where the source term is volume-constrained. The second method combines the

. source te_ from the mechanismsof release expected in a worst-case seismic

scenario for the 232-Z Building (spills,crushing after the material is

spilled, and resuspensionof loose material). The second method is

recommendedfor the 232-Z seismic scenario.

3.1 VOLUME-CONSTRAINEDSOURCE TERM

A method that has been frequentlyused to estimate the source term from

crush-impactsis a maximumtransient airborneconcentrationof 300 mg/m3 for

powders, and the use of a resuspensionfactor of IE-3/m for surface

contamination(Mishimaet al. 1978, 1979, 1980, 1981). Using the data given

in the reviewed accident analysis,the calculationsare as follows:

846 g PuO2 total

733 g PuO2 in the duct

113 g PuO2 in gloveboxes
Duct structure is 75 ft of 6 in. diameter,75 ft of 4 in. diameter

Duct volume (ignorirlgpipe wall thickness) is roughly

75 ft x pi x [(I/4 ft)2 + (1/6 ft)2] = 21 ft3 = 0.60 m3

Duct surfacearea is 75 ft x pi x (1/2 ft + I/3 ft) = 200 ft2 = 18 m2

Averagecontaminationlevel in the duct is 733 g/18 m2 = 41 g/m2.

This contaminationlevel is above 7.5 g/m2, which is consideredjust

visible (Mishimaet al. 1978, p. 35). Therefore,contaminationin the ducts

is assumed to be composedof loose powder, and a concentrationlevel of 300

. mg/m3 is assumed to be produced from the crush-impact. The weight percent of

Pu in PuO2 is 88 and the mass fraction of airbornematerial in the respirable

size range (<10 _m AED) is assumedto be 0.1 (Mishimaet al. 1978). The

sourceterm from the crushed duct is

300 mg/m3 x 0.6 m3 x 0.88 g Pu/g PuO2 x 0.1 respirable= 15.8 mg Pu.
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The source tem from the gloveboxes depends on their surface area and volume.

Although this method has been used in the past, it relies on volume

constraints for the aerosol. Since the duct and gloveboxes are assumedto be

crushed, the volume may be changed by the event. A lower volume may result if

the containment is crushed, but not broken open; a greater volume may result

if the duct splits, breaks open, and pours contents out into the room. The

method is not recommendedfor the scenario because there is not enough

detailed data on the collapse of the building during the seismic event to

determine the volume constraints (or lack thereof).

3.2 SPILLING,CRUSHING, AND RESUSPENSIONSOURCE TERM

In this scenario,fallingdebris from a ceiling or wall collapse could

cause gloveboxesto topple or be crushed. Glovebox windows or walls might be

, ruptured and connecting ducting (4- and 6-inch schedule 10 pipe) torn off.

The worst-case scenario (leadingto maximum consequences)is one in which the

inventory (assumedto be a loose powder) spills out of ducting and gloveboxes,

then is impactedby portionsof the roof, walls, or other equipment in the

room. After the seismic event, additionalaerosol is produced from

resuspensionof powder exposed to ambientwinds. Aerosol is formed from three

separatemechanisms of release: I) spilling of powder from ducts and

gloveboxes,2) crushing of powder by fallingdebris, and 3) resuspensionof

exposedpowder.

The maximum duct spill height is about 3 m and correspondsto the

maximum spill height examined in powder spill experiments(Sutteret al.

lg8i). The greatest respirablerelease fraction from DUO spills was 5.gE-4.

This value is rounded off to 6E-4 and is consideredconservativewhen applied

to all of the inventory in the seismicscenario because
e

it is a maximum from experimentsinvolvingcomparable spill height,
powder characteristics,and powder mass

e

some of the plutonium inventoryin the ducts and gloveboxesmay be
more firmly fixed and would not spill out

the release height of some of the spilledmaterial would be less
than 3 m.



Also, the inventory is distributed throughout several locations. Spilling of

all of the inventory from each of these locations is a conservative scenario

assumption.

Experiments performed by Langer (1987) explore the second mechanismof

" release expected in this scenario. In the Langer experiments(which were

performedto determinethe release of plutoniumpowders impactedby building

- debris) rocks were dropped 3.7 m onto powder on a plywood sheet or held in a

can in a ventedmetal box. Respirable releasefractionsranged from 2.5E-6 to

3.3E-4. The highest respirablereleasefractionwas obtained by impactinga

loose fine powder. (Materialin 232-Z is believed to be attached to surfaces

as opposed to a loose powder and use of this data is believed to be

conservative). Since the size and weight of the debris in the 232-Z seismic

scenario might be greaterthan those in the experiments,a more conservative

respirablerelease fraction of 1E-3 is used to estimate the source term.

The third mechanismof release,powder resuspendedfrom ambientwinds,

has been investigatedby Sehmel and Lloyd (1976),who measured the

resuspensionof a tracer due to ambientwind stresses from a lightlyvegetated

soil surface. Resuspensionrates ranged from IE-8/s to iE-lO/s. In the 232-Z

seismic scenario,the inventoryis shielded from the ambientwind by fallen

debris and the resuspensionfactor is conservativelyestimatedto be IE-g/s or

4E-6/hr. Ali of the resuspendedaerosol is assumedto be in the respirable

size range, and resuspensionis assumed to continue for 48 hours (until

remedial measures are taken to mitigate the release). Thus, the respirable

releasefraction recommendedfor resuspensionis 2E-4 (4E-6/hrx 48 hr).

The total generationof plutoniumaerosol from the 232-Z seismic event

can be calculatedby adding the spill, crushing,and resuspensionrespirable

release fractionsand applyingthem to the total inventoryas shown in the

followingcalculation.

" 846 g PuO2 x (6E-4 + 1E-3 + 2E-4) x 0.88 g Pu/g PuO2 = 1.3 g Pu.

This estimate is based on data from the release mechanisms that are expected

to occur in this scenario and thus is more appropriate than the estimate given

in the accident analysis.



4.0 REFERENCES

Ayer, J.E., A.T. Clark, P. Loysen,M.Y. Ballinger,J. Mishima, P.C. Owczarski,
W.S. Gregory, and B.D. Nichols. Nuclear Fuel Cycle FacilityAccident Analysis
Handbook.NUREG_1320,U.S. NuclearRegulatoryCommission,Washington,D.C.

Ballinger,M.Y., J.W. Buck, P.C. Owczarski,and J.E. Ayer. 1988. Methods for
DescribingAirborne Fractionsof Free Fall Spills of Powders and Liquids
NUREG/CR-4997(PNL-6300),U.S. Nuclear RegulatoryCommission,WashingtonlD.C.

Halversonand Mishima. 1986. InitialConceptson Energeticsand Mass Releases
During NonnuclearExplosiveEvents in Fuel Cycle Facilities.NUREG/CR-4503
(PNL-5836)",U.S. NuclearRegulatory Commission,Washington,D.C.

Langer, G. 1987. SimulatedSeismic Event Release Fraction Data_ Progress
Report April 1986-April1987. RFP-4161,Rockwell International,Rocky Flats
Plant, Golden, Colorado.

Mishima, J., L.C. Schwendiman,and J.E. Ayer. 1978. An Estimate of Airborne
Releaseof Plutoniumfrom Babcock and Wilcox Plant as a Result of Severe Wind
Hazard and Earthquake.PNL-2812,Pacific NorthwestLaboratory,Richland,
Washington.

Mishima, J., L.C. Schwendiman,and J.E. Ayer. 1979. EstimatedAirborneRelease
of Plutoniumfrom WestinghouseCheswick Site as a Result of PostulatedDamage
from Severe Wind Hazard and seismic Hazard.PNL-2965,Pacific Northwest
Laboratory,Richland,Washington.

Mishima, J., L.C. Schwendiman,J.E. Ayer, and E.L. Owzarski. 1980. Estimated
Airborne Release of Plutoniumfrom the Exxon Nuclear Mixed Oxide Fuel Pl'antat

Richland_i-Washingtonas a Result of PostulatedDamage from Severe Wind Hazard
and Seismic Hazard.PNL-3340,Pacific NorthwestLaboratory,Richland,
Washington.

Mishima, J., J.E. Ayer, and M.A. McKinney. 1981. EstimatedAirborne Release of
Plutoniumfrom Atomics International'sNuclearMaterials DevelopmentFacility
in the Santa Susana Site_ Californiafas a Result of Postulated Damage from
Severe Wind Hazard and Seismic Hazard. PNL-3935,Pacific NorthwestLaboratory,
RichIand,"Washington.

" Sehmel,G.A., and F.D. Lloyd. 1976. "ParticleResuspensionRates",Atmosphere-
Surface Exchange of Particulateand Gaseous Pollutants (R.D. Englemannand
G.A. Sehmel, Ed), ERDA Symp. Series #38, TechnicaliriformationCenter- Energy

" Research and DevelopmentCenter (Now U.S. Departmentof Energy), Washington,
D.C.

Sutter, S.L., J.W. Johnston, and J. Mishima. 1981. Aerosols Generated by Free
Fall Spills of Powdersand Solutions in Static Air. NUREG/CR-2139(PNL-3786),
U.S. Nuclear RegulatoryCommission,Washington,D.C.

10



Westinoh_se Hanford Company. 1991 Plutonium Finishing Plant Final Safety
AnaIys_"_,Jl_
WashingtonepOrt..WhC-SD-CP-SAR-0211WestinghouseHanford Company, Richland,

11



ATTACHMENTI

AccidentAnalysisCalculationsfor 232-ZSeismicEvent

12



' WHC-SD-CP-SAR-021Revision 0

9.2.4A.6.3.7 AccidentAnalysis-Calculations,242-Z. The release of
110 g from walls and hoods is similar to that presented in
Sectiong.2.4A.6.3.1.Aand L, and is consideredto be negligible.

9.2.4A.6.3.8 Accident Analysis-Calculations,241-Z. The releasefrom
241-Z was discussedin Marusich (1988a)assuming that the coverblocksfailed.
The releasewas 0.4 g. Since that time it has been shown that the coverblocks
remain in place but there may be a releaseto the ground if the cells fail
and the tanks leak. The consequencesto the public are quite sr,all under
these conditions (DOE 1987,Appendix R).

The consequencesto the worker are also small. Transfersto 241-Z have
very low plutoniumconcentration(about0.005 g Pu/L) and the amountof liquid
transferredis on the order of 200 L. See also Section9.2.3. Any release
which occurs will be under the ground and so little will rise to the surface.

9.2.4A.6.3.9 AccidentAnalysis-Calculations,291-Z. The analysisfor
the filter rooms and upstreamduct work showed tha" the release from vibratory
motion of the duct to be small. The samewill be true in 291-Z becausethe
number of grams on the surface and the surface area are similar. The release
from the previous sectionwas less than 0.01 g.

9.2.4A.6.3.10 AccidentAnalysis-Calculations,232-Z. The 232-Z facility
'was used for incinerationof contaminatedwaste, lt containedgloveboxes
for sorting,leaching,clhopping,and burning. The offgases were processed
through a scrubberand filter. The building is of block constructionwhich
may collapse during the earthquake. The gloveboxeshave undergoneterminal
clean out but the E-4 duct and filterboxesare contaminated. The total
holdup in the facilityis 846 g (733 g in the duct, and 113 g in the
gloveboxes)(Steel 1987)..-]_,p_r -,:_. (_-,-'-.__-_,_"_J_,-_---_

Impactof the concreteblocks or pillarsonto the duct could result in
a large release becausethe impact of the concreteblocks could suspendall
of the powder in that ge_neralarea and could split the duct creating an
immediatereleaseinto tlhefacility (i.e.,the concept of 100 mg/m_ in the
duct could not appropriatelybe used in this case). Assume the ceiling falls
on top of the ducts containingplutonium. Drawing H-2-23105 shows the ceiling
to be 26 ft 4 in. wide and 56 ft 8 in. long. ]_heceiling is 4.5-in.-thick
concrete. The volume of the _eiling is 560 ft_. The weight of the ceiling
is 84,000 Ib (using 150 lh/ft_ as the density of concrete). The value of
100,000Ib will be used to take into accountre-bar and the fact that the
wa]Is and columns also fall. The duct is shown on H-2-31348. The total
length is 150 ft. The duct is about 50% 6-in. schedule-10and 5u% 4-in.
schedule-t0. The volume of duct is found by noting that the wall thickness
of 6-in. pipe is 0.134 in. for 4-in. pipe it is 0.120 in.

_ __[42 2]V = 75 _ [62 (6 - 0.238)2] + 75 4 - (4 - 0.24)

V - 1.14 ft2 + 0.76 ft2 = 1.9 ft3

9-488 . January 31, 1991
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Mass :,l.g ft3 _'_BB1 _. 9_B Ib

\
The relationship in Halverson calls for the energy of the roof as it

hits the duct.

The ceiling falls from 15 ft.

w

S - ½at2

15- ½32.2 sf-_(t2)

where:

t -0.96 s

at - u- 32.2(0.96), 31 ft/s2.

)

So energy which is given by 1/2 mu2 is

•0.5 (105 Ib) 54 I s2) 0.5 ?-_/ _9-_J " 2.1xlO dyne-cm

Therefore,

E 2.lxlOI0 '
M" 923 lb (454)" 5xI04 "

"7 .

T'I:_ ' _ •
• II

• using the curve in Halverson/(1986,p 38). The "weightpercent made airborne
is 0.005. Marusich (]988a)/showsthat the "weight percent" of spilledpowder
alone made airbornedue to a fall from 15 ft is 0.7. This is the value that

. will be used for release fractionfrom the falling roof and walls. A lower
value could'havebeen used (about0.1 wt% as compared to 0.7 wt%) which takes

g-48g January 31, 1991
..
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into account the fact that not all of the plutonium will get out of the ducts
when they are impacted and includes the fact that the method in Halverson
gave a value of 0.005 wt%.

The total plutoniumin the facilityis 846 g.

The total suspended is

0.7
(846 g) - 5.g in the worst case

and 0.8 g in the "best estimate" (using0.1 wt%) case.

Another approach is to assume that the concrete roof fallingon the duct
is like TNT explosion. Using Halverson(1986 p 20), the TNT equivalentof
the roof falling is

2.1xi0I0 ergs C9.48xi0-11Btu'_. 2 Btuergj

2 Btu
MTNT = 1,940 Btu/Ib TNT " 0.001 Ib

. .

The (weightof inert)/(weightof TNT) is

9_3 Ib
0.001 16 " 923,000

where:

923 Ib -Weight of the duct.

Mass aerosolized. 2.783 (923,000)0"3617 (0.001)

0.4
- 0.4 Ib or _ wt%

The amount of plutoniummade airborneis 0.4/923 (846 g Pu). 0.4 g. Based
on this, the release is 0.4 to 5.9 g from the facility.

9.2.4A.6.3.11 Accident Analysis-Calculations,Criticality. Previous
sections have shown how a criticalitymay be possible in the west gallery
glovebox. This will be assumed.

• °

• 9-490 January 31, 1991
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9.2 4.3.2 Short Term Risk Acceptance,Building232-Z. The r=.lease
-- from Building 232-Z is consideredseparatelybecausethe sourcewill soon be

removed from the facility.

The release from Building232-Z came as a result of the impactof the
concrete roof and block walls on the contaminatedventilationducts• The
releasewas calculated to 5.9 g. The consequencesare shown in
Table 9.2.4-13.

Table 9.2.4-13. SeismicInducedDose (rem)
with Guidelinesf6r 5.9 q Pu Release.

• Location....Orqan Dose Guidelines
Onsite EDE 29.5 10

Bone surface 372.0 100

Offsite EDE 1.1 4
Bone surface 16.0 40

The offsite dose is below the risk acceptanceguidelines (Section9.4)
but the onsite dose is above the guidelines. To alleviatethis situation,
the source within Building 232-Z will be reducedas fast as possible.
A dedicated task team has been assembledto expeditethe modifications
necessary to reduce the source term. The risk in the interimis considered
to be acceptable because:

,,

• The value of 5.9 g releaseof plutoniumout of the ducts as a result
-- of fallingdebris assumesthat all of the powder suspendedduring

impact is transportedout of the insideof the duct. No credit is
taken for retentionin the duct. The value of 5.9 g is also based
on experimentaldata concerningresuspensionof spilledpowder.
The powder used in the experimentswas in a jar which was simply
tipped over. In the case of Building232-Z because the powder is
enclosedwithin a duct, the resuspensionunder actual conditions
should be much less.

• No credit is taken for agglomeration- defined as that processwhich
occurs within dense dust clouds in which large particles(which fall
out rapidly) are made from the attractionof many small particles.

Because of the above, the onsite doses are considered to be within the
Risk Acceptance Guidelines.

9-545 January 31, 1991
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