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INTRODUCTION

Wastetank fissilematerialand non-fissilematerialestimatesareused to evaluatecriticality
safety for the existing sludge inventoryand batchesof sludge sent to Extended Sludge
Processing (ESP). This reportdocuments the weight ratios of severalnon-fissilewaste
constituents to fissilewaste constituents fromcanyon reproeessingwaste streams [1].
Weight ratiosofFe, Mn, AI,Ni, and U-238 to fissilematerialare calculated from monthly
loss estimates from the F andH Canyon Low Heat Waste (LHW) and HighHeat Waste
(HHW)streams[1]. The monthly weight ratiosfor Fe, Mn andU-238 are then compared
to calculated minimumsafe weight ratios. Documented minimumsafe weight ratios for AI
and Ni to fissilematerialare currentlynot available. Total massdata for the subject sludge
constituents is providedalong with scatter plots of the monthlyweight ratios for each
waste stream.

SUMMARY

WeightratiosofFe, Mn and U-238 to fissilematerialCU-233+ U-235 + Pu-239 + Pu-
241) were calculatedfor the LHWand HHWstreamfor each month from the beginningof
canyon operationto Februaryof 1992 for F Canyon and to Decemberof 1992 for H
Canyon. Of the 1790 individualmonths evaluated,only 16%didnot exceed the minimum
safe weight ratios ofFe, Mn and/orU-238. This 16% percentof the months accounted
for 14%of the total fissilemass. This does not mean an unsafe mass was transferred.
Singleparametermass limitswere in effect for individualcanyon waste transfers,and for
special transfersof fissilematerialto waste, a safety evaluation was performedspecifically
for that transfer.

On an overalltotal mass basis, both the HHW andLHW streamfor each canyon contained
an excess of iron, manganese and/or U-238 to satisfy the minimumsafe weight ratios for
criticalitysafety. Demonstrating criticality safetybased solelyon the presence of one or
two sludge diluents, while neglecting the presence of several other neutron absorbing
diluents indicates a large margin of safety. This margin of safety is demonstrated
independent of the physicaldistribution of the fissilematerial in the waste tanks.

mScussIoN

Background

Criticalitysafety of SRS waste tank sludgeand ESP results from diluteconcentrationsof
fissilematerialintimatelymixed with large quantities of non-fissileneutron absorbing
waste constituents. This results in an infinitelysafe mixture. Waste tank fissilematerial
concentrations and areal densities are low, and both of these parameters also indicate safe
mixtures. The publishedsafe concentration and areal densityvalues [5] however, were
calculated for mixtures that are not at all like sludge.
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Criticalitysafety can be demonstratedusingareal densityandconcentrationfor sludge
mixtures,but the criticalitysafetymargindemonstratedis not accuratebecausethe true
critical concentrationand criticalarealdensityare specificto the constituentsof that
sludge mixture. Safe concentrationand areal densityvalues are modeledafteruniform
mixtures. Sludgemixturesare madeup of insolublesolidsthat do not possess the
uniformityof soluble solids insolution. Sludgemixturesarealso variablein the typeand
abundanceof constituents.

Criticalitysafety is more accuratelyrepresentedthrough characterizationof the insoluble
sludge constituents and how each of these constituents effect the criticality potential of the
fissilemass present. For each non-fissilewaste constituent, there is a weight ratio of
constituent to fissile material,such that if the mixtureequals or exceeds this weight ratio,
then an infinitemass of this mixtureis '_e. This ratio is referredto as the minimumLagg
weight ratio forthat constituent.

Minimumsafe weight ratios for a few sludgeconstituents to fissilematerialhave been
calculated [2,3,4]. When criticalitysafety is being demonstratedfor a particularwaste
tank, the weight ratiosof these constituents to fissilematerialare compared to the
minimumsafe weight ratios. To determinethe constituentto fissilematerialweight ratios,
an estimate of the tank contents is made. This estimate can eitherbe based on a sludge
sampleor on canyon material losses andwaste tank receipts. The weight ratioscalculated
for a particulartank are as accurateas the materialestimatesupon which they are based.
This measure of criticalitysafety is independent of fissilematerialmass, geometry or
volume.

A material estimate based on sampledata, requires confidence that the samplewas
representativeof the tank. Representative sludge samplescan only be taken fromtanks
that have been well mixed,such as ESP tanks or the tanks feeding ESP after they have
been slurried. Few samplesof this type exist..

A material estimate based on canyon reprocessinglosses and waste tank receipts is
independentof physical distributionand shouldbe veryaccurate. One difficultythat may
exist however, is determiningthe fraction of material moved fromone tank to anotheras a
result of inter-tanksludge transfers. When sludgeis transferred,it is suspended by
agitation and transferredas a slurryto another tank. The only methodto account for this
material transferredis to assume the volumeof sludge transferredwas proportionalto the
volume of sludge slurrytransferred. If there is only one receipttank, this is accurate. If
there are multiplereceipttanks, there is a potential to introduceerror.

This report focuses not on tank estimates, but on the waste streams that fed the tanks. If
the waste streams that fed the tanks were safe based on the presence of a few waste
constituents, then the materialin the tanks should also be safe based upon this same
premise.
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Data Analysis

SRS reprocessing operations have been broken down into three main reprocessing
campaigns. Campaigns and duration for which the monthly waste discharges were
evaluated are given below:

Campaign _ End
F Canyon PUREX Nov-54 Feb-92
H Canyon PUREX Aug-55 Mar-59
H Canyon HM Jun-59 Dec-92

The LHW and HHW stream for each major campaign was assessed. Listed below are the
equations necessary to reproduce the calculated weight ratios ofFe, AI, Ni, Mn and U-238
to fissile material presented in Appendix A through F.

Fissile Material (FM) = 03-233 + U-235 + Pu-239 + Pu-241)

Wt. % Fe in Fe(OH)3 = 52.26 wt. %

Fe:FM Weight Ratio = (0.5226 x Fe(OH)3)/(FM)

Wt. %Mn in MnO 2 = 63.19 wt. %

Mn:FM Weight Ratio = (0.6319 x MnO2)/(FM)

Wt. % Ni in Ni(OH)2 = 63.33 wt. %

Ni:FM Weight Ratio = (0.6333 x Ni(OH)2)/(FM)

Wt. % AI in NaAIO 2 = 32.91 wt. %

AI:FM Weight Ratio = (0.3291 x NaAIO2)/(FM )

Equivalent U-235 = U-235 + 1.92 x (U-233+Pu-239+Pu-241)

, U-238:Eq. U-235 Ratio = (U-238)
Equivalent U-235

The calculated weight ratios ofFe, Mn, and U-238 are compared to the following
calculated safe ratios [2,3,4]. The weight ratios of AI and Ni in the appendices are listed
for future reference.
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Safe Weight Ratios of Fe, Mn, U-238, U-235 & Pu-239

Fe:Pu-239 Mn:Pu-239 Fe:Mn:Pu-239 U-238:Eq. U-235
160:1 32:1 26.5:26.5:1 103:1

60:20:1
80:16:1

94.5:13.5:1
110:11:1

For comparisonof monthly andoverallFe andMn weight ratios to minimumsafeweight
ratios,U-233, U-235 andPu-241 are convertedto Pu-239 on a 1:I massbasis. The
calculatedweight ratiosarethen comparedto saferatiosfor Pu-239. Forthe U-238
weightratiocalculation,U-233, Pu-239 andPu-241 are converted to U-235 by
multiplyingby 1.92. The 1.92 equivalencyfactorwas calculatedbased on a safe U-235
enrichmentlimitof 0.96 wt. %[5] and a Pu-239 andnaturalU(.71) mixturelimitof
Pu/(Pu+U)< 0.13 wt. % [4]. TheU-238 ratiosare listed for allmonths, howeverthey
only applyto the waste streamsthatreceivednaturalor depleteduranium(PUREX
waste). Equatingfissilematerialin this manneris not the mostaccurateapproachthat
could be taken, butit is conservative,simpleandsufficientto demonstratecriticality
safety.

Monthly weight ratiosandmass data are tabled and plotted in Appendices A through F. If
there is no fissilematerial sent to waste for a particular month, the weight ratios are listed
as N/A and the comparison to safe value is listed as N/A. If a month does not meet the
Fe, Mn and/or U-238 minimumsafeweight ratio, then the mass of fissile material for that
month is recorded in the last column titled "FissileMass w/Low Diluents". These months
are shown on a scatter plot with their associated fissilemass. Months with no fissilemass
are not plotted because the weight ratio is undefined. Months with weight ratios of less
than 1 are not plotted due to the logarithmic scale. Overall total mass values andoverall
weight ratios for eachwaste stream are summarized in Table 1.

The following sections assess the fissileand non-fissileweight ratios of the LHW and
HHW streams for each major reprocessing campaign in F and H Canyon.

F Canyon PUREX

HHW

The major fissilematerial of concern in the PUREX waste stream is Pu-239. The majority
of the U-235 in PUREX waste is that which is in natural or depleted uranium (slightly
enriched U was used as target material in a few select target loads [1]), and does not
represent a criticality potential by itself. However, it is included in the monthly fissilemass
total and usually accounts for the largest portion because of the large amount of target
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uraniumsentto waste in PUREX repro_essing. On an overall mass basisthe HHW stream
is in excess of the minimumsafe weight ratios ofMn, Fe and U-238. On a monthly basis,
there were 17 months out of 448 that were not above the ratio criteria. The majorityof
these were months when there was no uranium throughput. The reason the months with
no uranium throughput do not meet the simplesafe ratio criteria results from the method
Fe and Mn are estimated.

The mass of Fe andMn sent to waste is determined fromcanyon reprocessing flowsheets
[1]. The amount of Fe and Mn determined from the flowsheets is proportionalto the
uranium throughput. If there was no uranium throughput for a month then there is no Fe
or Mn credited to waste for that month. The amount of uranium and plutonium sent to
waste is determined differently. The uranium and plutonium losses are based on
accountabilitydata(based on process sampleanalyses)publishedin monthlydata reports.
Therefore regardless of uranium throughput, uranium and plutonium masses sent to waste
are available. When there is no uraniumthroughput, it does not mean the uranium and
plutonium are sentto waste in the absence of Fe andMn for that month. The Fe and Mn
are stillpresent for thatmonth, howeverthey havebeen accounted for in the preceding
months. Thisis a limitationof the estimatingmethod since monthlyFe and Mn material
loss data are not readilyavailable. Monthlydatafor F CanyonPUREX HHWis tabled
and plottedinAppendixA.

LHW

On an overallmass basis,weight ratiosof Fe andMn to fissile materialin theLHW stream
are in excess of the minimumsafe weight ratios for Fe andMn. On a monthlybasis, there
were 107 months out of 448 that didnot meet the minimumsafe ratio criteria. Similarto
the HHW stream,the majorityof the 107 months occurredwhen therewas no uranium
throughput.

F Canyon Low Activity Waste (LAW), which contained the Fe and Mn, was sent down
the HHWheaderpriorto _Iune1961. This contributedto a deficiencyof these diluents in
the earlyyearsof operation. However many of these monthsstillhave sufficientU-238
ratios. Monthly data for F Canyon PUREX LHW is tabledand plotted in AppendixB.

H Canyon PUREX

HHW

Waste from H CanyonPUREX was only received for 44 months. For the HH stream,
eachof the 44 months were in excess of the minimumsafeweight ratios for Fe, Mn and/or
U-238. On an overallmass basis, the minimumsafe weight ratios of Fe and Mn were met.
Monthly data for H CanyonPUREX HHW is tabled and plotted in Appendix C.
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LHW

As with F CanyonPUREXLHW, the H CanyonLAW portionwas divertedto HHW
priorto Juneof 1961. Thus no Fe or Mn is documentedas going to LHW. However due
to the presenceofU-238, allbut 3 of the 44 monthswere in excess of the minimumsafe
weight ratiofor U-238. On an overallmass basis, the weight ratioofU-238 to fissile
materialwas in excess of the minimumsafe weight ratio. Monthly datafor H Canyon
PUREX LHWis tabledand plotted inAppendixD.

H Canyon HM

HHW

There were 403 monthsof H Canyon HMHHW evaluated,of which78 did not meet any
of the minimumsafe weight ratios applied. As with the otherwaste streams,a large
portion of these monthsoccurredwhen therewas no production. There wereno months
that were safe based on the presence ofU-238. This is becauseHM reprocessinginvolved
enricheduraniumfromreactor fuel. The U-238 ratios aregiven to demonstratethis fact.
The only H Canyon waste that containednatural of depleteduraniumwas PUREX waste
between Aug-55 andMar-59. On an overallmass basis, the weight ratios for Fe and Mn
were in excess of the minimumsafe weight ratios. Monthly data for H Canyon HM HHW
is tabled and plotted in AppendixE.

LHW

Of the 403 monthsof H CanyonHM LHW evaluated, 90 didnot meet any of the
minimumsafe weight ratiosapplied. On an overallmassbasis, the weight ratio for Fe was
in excess of the minimumsafe weight ratio forFe. Mn was not documentedsent to LHW
[1], nor was Pu-239 or Pu-241. The only fissilematerialsof concern in the LHW stream
wore U-233 and U-235. Monthly data for H Canyon HMLHW is tabled and plotted in
AppendixF.

CONCLUSION

On an overallmassbasis, all the waste streamsevaluated had weight ratios ofFe, Mn
and/orU-238 in excess of the minimumsafe weight ratios. Therearea smallpercentage
of months for each waste stream,except H Canyon PUREX HHW, that have months
which do not exceed any minimumsafe weight ratios. This does not mean the transfers
for that month werenot safe. The minimumsafe weight ratiosappliedto the monthly
materialloss data do not determineunsafe mixtures,only safe mixtures. At the timeof
this report,the waste streamshave not been characterizedsufficiently,nor have enough
minimumsafe weight ratios been calculated for the currentlevel of waste characterization
to demonstratethat waste receipts for each month were safe. Of the 1790 individual
months evaluated in this report, 295 requirefurther evaluation.
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There are a few measures that can be taken to demonstrate criticality safety for the months
not shown safe by diluents. One is to quantify the mass of fissile material in the months
with low diluents and compare to safe mass limits. Several of the months not shown to
have excess diluents were months when no processing occurred and the fissile mass sent
to waste was small. If this fissilemass was immediatelypreceded and followed by months
with excess diluents,averagingof these monthsmayalso be possible This will not
demonstratethat therewere diluentsin excess of the minimumsafeweight ratiosfor the
transfersinthat month. However, it maybe sufficientto demonstratea safe mixtureinthe
waste tank. This methodwill requireuse of waste receiptdata[6] to ensurethe materials
averagedwere sentto the same waste tank.

Second, thereareseveralmonthsin the H-CanyonHM HHW streamwherethe
combinationof Fe and Mn ratios seem to be sufficient,but the ratiosdo not fallwithinthe
boundof the calculatedvalues. If morecombinationsof safe mixtureswere available,
severalof these monthswould be shownas safe. The rangeof safeFe, Mn, andPu-239
mixturesthat shouldbe calculatedarefor weight ratios of Fe:Mn:Pu-239of 160:0:1to
0:32:1. Enoughsafe mixturesshouldbe calculatedto generatea safe Fe:Mn:Pu-239
mixturecurve.

Third,loss estimatesof AIand Ni to waste have been documented[1], howeverminimum
safe weight ratioshavenot. AI is a poor absorber,but is veryabundant.Ni is a better
absorberthanFe, but less abundantthan AI. A minimumsafe ratioshouldbe calculated
for Ni to U-235 and Pu-239. Thenenoughsafe mixturesofFe, Ni, andPu-239 shouldbe
calculatedto develop a safe mixturecurvesimilarto the one forFe:Mn:Pu-239. Minimum
safe ratiosof AIto fissilematerialmaybe too large to be of benefit, howeverif weight
ratiosof Fe or U-238 arejust underthe minimumsafe weightratio, then includingA1may
be enough to demonstratesafety.

Fourth,there is no recordof Pu-239 or Pu-241 losses to H Area H/VlLHW. Therefore,
safe ratiosfor U-235 insteadof Pu-239 can be used in the monthswhen no U-233 was
sentto waste. ThisreducesFe andMn minimumsafeweight ratiosfrom 160:1 to 77:1
and 32:1 to 30:1 respectively. The safeweight ratiosfor combinationsof Fe and Mn are
likewise reduced.

On a total mass basis, the waste streamsthat fed the tanksare safe based on the presence
of non-fissilediluents. Demonstrationof safe inputto the waste tanks,basedon the
presenceof a few non-fissilediluents,is a strong indicatorof the safetyof thewaste tank
contents. Improvedcharacterizationof the canyon waste streamsalongwiththe improved
minimumsafe ratiocalculationswill show thatthefissilematerialinventoryis safebased
on the presenceof neutronabsorbing waste diluents. This eliminatesthe need to apply
safe limitsbased on mass thatdo not accuratelyreflectthe safety marginassociatedwith
sludge. In addition,the excessivediluentargumenteliminatesanycriticalitysafety
concernsstemmingfrom the physicaldistributionof fissilematerialin a waste tank. The
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criticality safety margin of waste tank sludge should continue to increase as
characterization of the sludge improves.

Table 1. Overall Total Mass and Weight Ratio Data for Canyon HHW and
LHW Streams

F-Canyon H-Canyon
PUREX PUREX H-Canyon HM

HHW LWW HaW L V¢
No. of Months Evaluated 448 448 44 44 403 403
No. of Months Below Ratio Criteria 17 107 0 3 78 90
%of Months Below Ratio Criteria 3.8% 24% 0% 6.8% 19% 22%

U-233+U-235+Pu-239+Pu-241 (kg) 392 425 55 13 462 63
TotalFM Below Ratio Criteria(kg) 19 52 0 1.3 106 23
% of FM Below Ratio Criteria 4.9% X2% 0% 10% 23% 37%
LargestFM Below Ratio Criteria(g) 11845 3194 0 532 12544 5552

TotalFe Transferred(kg) 77040 299845 16526 0 87747 159183
Overall Fe to FM Weight Ratio 196 706 300 0 190 2525
Total Mn Transferred(kg) 27842 19606 25660 0 24606 0
Overall Mn to FM Weight Ratio 71 46 466 0 53 0
Total U-238 Transferred(kg) 95227 55332 6149 1804 172 131
Overall U-238 to FM Weight Ratio 202 91 87 125 0.2 2.1
Total AITransferred(kg) 12554 101768 1765 15098 162483 3406
Overall AI to FM Weight Ratio 32 239 32 1170 351 54
Total Ni Transferred(kg) 35607 0 5282 0 3016 0
Overall Ni to FM Weight Ratio 91 0 96 0 7 0

No. of Months Above Fe Ratio 236 281 36 0 111 284
No. of Months Above Mn Ratio 93 246 44 0 220 0
No. of Months Above Fe & Mn Ratio 94 283 44 0 244 0
No.ofMonthsAboveU-238Ratio 316 153 16 41 0 0
No.ofMonthswithnoFM 69 12 0 0 56 29

CHANGES IN _VISION 1

Revision 1 is a complete revision. The purpose of the report has remained the same.
Corrections were made in the Fe and Mn to fissile material weight ratio calculations.
Kevision 1 includes calculated weight ratios ofU-238 to fissile material with a safe ratio

applied. In addition, the weight ratios calculated in revision 1 are based on monthly mass
estimates from revision 1 of reference 1. Weight ratios calculated in revision 0 of this

report were based on revision 0 of reference 1.
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] r'llll]O

M_-_-s

Total Est;_.i;e_ ..... Fe Mn U238 Ni AI Safe by Safe by Safe b y Safe by w/Low

' I Rm_m I_,_, Ratio Ratio Fbi_,_ Fe only "'- only Fe & Mn U238 DHuentsUiii-,:um U-238 Pu-239 Pu-241 NaAI02 NIIOH)2 Fe(OH)3 Mn02 m,, .....

Date HHW (Kill) HHW (Kg) HH_N (g) HHW Ig) H,,HW !.l.;) ;-;h'W !,Kg) HHW IKg) iHHW (Kg)l ......HI-fiN HHWI .h_ HHW ,HHW HHW HHW,, HI_, HHW ,HHW lg)

Nov-64 2 0.01 324 0 9 14 79 98 122 178 3 26 9 No Yes Yes No

Dec-54 38 0.24 __'_0 0 30 48 261 314 206 297 36 44 16 Yes Yes Yes No

Jan-G6 334 2.07 -:_- 1 33 52 _a: 352 56 81 99 12 4 NO Yes Yes No

._z:-.-SS 40() 2.48 41G " 0 76 118 £_'; 798 120 174 121 26 9 NO Yes Yeg Yes

Mar-G5 279 1.73 616 1 90 140 790 _ 176 256 95 38 13 Yes Yes Yes No

Alx,.G5 ,._m_ 3.03 394 0 87 136 ?"w_ 611 117 113 128 26 8 NO Yes Yes Yes

.M_.-_y-66 119 0.74 _C- 1 100 166 81--7 _:'-_ _.--__- _,_ 61 72 24 Yes Yes Yes NO
Jun-G5 39 0.24 3__-_ 0 100 165 _s,'/ o_,': 79_ 7_2 44 170 67 yes yes Yes No

J,__-65 73 0.48 719 1 122 189 1067 851 475 _ 40, i02 34 Yes Yes Yes No

AuQ-GG 220 1.36 787 1 66 101 5R-9 464 138 133 76 30 10 No Yes Yes No

Sep-55 12 0.07 216 0 95 147 1__'__ 6__2 14-a2 1438 24 320 107 Yes Yes Yes . No
Oct-56 9 0.06 133 0 86 134 I_ 605 2100 2026 .....29 461 161 Yes. Yea Yes No

Nov-G5 92 0.57" 129 0 69 108 _'-_ ._aPB5 454 .__'__ ' 112 98 33 Yes Yes Yes Yes

Dec-56 69 0.43 572 1 9G 147 _ --"--" 662 A._'_3_ 418 45 93 31 Yes Yes Yes No

Jan-56 58 0.36 171 0 67 104 _ 466 blb 565 84 124 41 Yes Yes Yes No

Feb-56 73 0.46 451 0 75 122 687 713 397 499 56 85 29 .] Yes Yes Yes No .....

- Mar-56 197 1.22 -"_ 0 96 160 845 IsTI ;_-_ 362 108 62 21 ;yes Yes .... Yes Yes

Apr-56 185 1.15 212 0 102 158 893 927 _..3 431 118 74 25 Yea Yes Yes Yes

May-G6 39 0.24 120 0 82 127 719 746 1039 1304 82 223 75 Yes Yes Yes No
Jun-56 44 0.27 204 0 104 162 916 951 1004 1261 66 216 72 Yes Yea Yes No

Jul-EF. 32 0.20 231 0 86 ' 133 418 779 '609 1146 50 198 66 Yes Yes Yes No

Aug-G6 154 0.95 170 0 107 167 524 976 243 648 119 94 .... 31 Yes Yes Yes Yes i

Sop-E6 44 0.27 158 0 82 127 400 745 486 1"094 76 187 63 Yes Yes Yes No _
Oct-56 50 0.31 166 0 92 143 .a_.9 836 L. 492 1109 79 190 63 ....Yes Yes Yes No .

Nov-56 42 0.26 187" 0 101 157 "493 918 b_. 1297 67 222 74 Yes Yes Yes No

Dec-56 18 O.11 181 0 104 161 606 .(u_.3 902 2033 39 116 Yes Yes Yes No

Jan-G7 30 0.19 111 0 112 174 646 1017 959 2161 7G 370 124 Yes Yes Yes ..... No

Feb-5? 137 0.85 151 O 104 161 .... 506 943 264 _ 119 102 34 Yes Yes Yes Yes

..u.=:-57 90 0.56 57 0 97 151 475 637 404 I_h_' 134 156 52 Yes .Yes Yes Yes

Apt-57 0 0.00 0 0 '0 0 0 0 NIA NIA NIA NIA N/A NIA NIA NIA NIA

May-B7 0 0.00 0 '0 0 0 0 0 NIA N/A NIA NIA N/A NIA N/A N/A N/A
Jun-57 0 0.00 0 0 0 0 0 0 N/A N/A NIA NIA N/A NIA NIA NIA NIA

Jul-57 0 0.00 0 0 0 0 0 0 NIA NIA NIA NIA N/A N/A N/A N/A N/A

Aug-57 0 0.00 0 0 0 0 0 0 NIA N/A NIA NIA NIA NIA NIA NfA N/A _

Sop-E7 0 0.00 0 0 0 0 0 0 N/A N/A N/A NIA NIA NIA N/A NIA NIA ,
Oct-G7 0 0.00 0 0 0 0 0 0 N/A N/A NIA NIA N/A NIA NIA NIA N/A

Nov-57 0 0.00 0 0 0 0 0 0 N/A N/A NIA N/A N/A /I/A N/A N/A NIA _

Dec-G7 0 0.00 0 0 0 0 0 0 N/A NIA N/A N/A N/A N/A .NIA N/A N/A _ _

Jan-58 0 0.00 0 0 0 0 " 0 0 N/A N/A . N/A N/A N/A NIA NIA NIA N/A

_,_-58 0 0.00 0 0 0 0 0 0 NIA NIA N/A N/A N/A NIA NIA NIA NIA

Mar-58 0 0.00 0 0 0 0 0 0 NIA N/A N/A NIA N/A N/A NiA NIA NIA _

Apt-58 0 0.00 0 0 0 0 0 0 NIA N/A NIA NIA N/A N/A NIA . I_llA NIA = _
May-58 0 0.00 0 0 0 0 0 0 NIA NIA NIA NIA NIA N/A NIA NIA. NIA

.... r.R n o.00 0 0 0 0 0 0 NlJk NJA NIA NIA N/A NIA NIA NIA NIA



e e
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Rev.1 F-Area PUREXHHW Monthly Weight Ratio Data
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Fissile

• Mass

Total Estimated Fe Mn U238 Ni AI Safe by Safe by Safe b y Safe by w/Low

Uranium U-23_K Pu-2___ Pu241 NaAI02 Ni(OH)2 Fe(OH)3 Mn02 Ratio Ratio Flatlo Ratio Ra_o Fe orgy Mn only Fe & Mn U238 Diluents
Date HHW IKg) HHW IKg) HHW Ig) 1,31W Ig) HHW +F-:_} HHW IKs)tHHWIK_)]HHW II_) HHW HHW H;-;_; HHW , HHW HHW HHW HHW , HHW ,,HHW Ig)ii

Mar-62 4",0 2.54 310 0 :m:_ .a5_5 260 748 48 166 130 101 34 No Yes Yes Yes

Apt-62 558 3.46 370 1 275 427 244 702 33 116 133 71 24 No Yes Yes Yes
.._._-y-b'2 __"m 2.10 __-_-_ 1 _ _ 254 729 50 173 105 105 35 No Yes Yes Yes ....
Jun-62 "-:_ 2.77 743 1 _:_ 361 206 593 31 107 106 65 22 NO Yes Yes Yes

Jul-62 265 1.66 303 0 _n_ .__a 265 771 71 246 119 151 51 NO Yes Yes Yes

l Aug-62 7 0.04 83 0 0 0 0 0 0 0 33 0 0 No No No No 126
I 8ep-62 58 0.36 118 0 0 0 0 0 0 0 98 0 0 No No No No 475

8 0.05 90 0 0 0 0 0 0 0 36 0 0 No No No No 1410ct-62

Nov-S2 32 0.20 53 0 0 0 0 0 0 0 105 0 0 No No No Yes ......

Dec-62 10 0.06 8 0 0 " 0 0 0 0 0 126 0 0 No NO No Yes

Jan-63 1 0.01 2 0 0 0 O 0 0 0 98 0 0 NO NO No No 7

Feb-63 103 0.64 ?:s 0 68 101 194 166 118 121 95 74 25 NO Yes Yes NO

Mar-63 124 0.77 162 0 221 343 662 664 371 _mz 114 233 78 Yes Yes Yes Yes

Apr-63 136 0.84 E_5 1 184 286 551 469 200 206 68 126 42 Yes Yes Yes No

M_-y-63 _2_ 1.38 ,_..5 0 178 277 6_'_5_ 455 162 167 108 102 34 Yes Yes Yes Yes
Jun-63 230 1.42 85 , 0 277 431 8__ 277 ztm 116 144 181 60 Yes Yes Yes Yes
Jul-63 412 2.55 176 0 184 :_-:m 462 164 88 36 142 56 19 NO Yes Yes Yes

Aug-63 312 1.93 192 O 198 305 taB_9 196 145 58 135 91 30 No Yes Yes Yes

Sap-63 163 1.01 180 0 231 350 694 231 304 123 120 191 64 yes Yes Yes Yes
0ct-63 142 0.88 243 0 0 0 0 0 0 0 105 0 0 No No No Yes

Nov-63 127 0.79 268 0 0 0 0 0 0 0 97 0 0 No No No No 1056

Dec-63 28 0.17 32 0 0 0 0 0 0 0 118 0 0 No NO No Yes

Jan-64 176 1.09 237 0 144 224 432 144 170 68 113 107 36 Yes Yes Yes Yes

Feb-64 274 1.70 2; _. 1 255 396 764 255 196 79 115 123 41 Yes Yes Yes Yes

Mar-64 170 1.05 183 0 137 213 410 137 174 70 120 109 36 Yes Yes Yes Yes

Apt-64 173 1.07 261 0 184 286 581 184 216 87 109 135 45 Yes Yes Yes Yes

May-64 147 0.91 390 1 194 302 _ 194 238 95 88 147 49 Yes Yes Yes No
Jun-64 173 1.07 o=,,,_A 1 260 405 780 260 279 113 95 176 59 Yes Yes Yes No

Jul-64 0 0.00 7 0 0 0 0 0 0 0 0 0 0 No No No No 7

Aug-64 0 0.00 0 0 0 0 0 0 N/A NIA NIA NIA NIA N/A NIA N/A N/A

Sap-64 19 0.12 263 0 0 0 0 0 0 0 30 0 0 No No No No 378
Oct -64 190 1.18 171 0 69 108 77 69 30 33 125 51 17 No Yes Yes Yes

Nov-64 431 2.83 594 1 22_K 350 250 22is 38 42 108 65 22 No Yes Yes Yes

Dec-64 397 2.68 189 0 180 280 200 180 36 40 129 62 21 No Yes Yes Yes

Jan-65 192 1.19 327 1 148 231 168 149 57 62 105 96 32 NO Yes Yes Yes

Feb-65 230 1.43 95 0 189 294 210 189 72 78 142 122 41 No Yes Yes Yes

M--:-65 177 1.29 96 0 135 210 150 135 56 61 119 96 ,, 32 No Yes Yes Yes

.S._r-65 140 1.04 167 0 179 279 199 179 86 94 102 146 49 No Yes Yes No

Ma¥-65 411 2.55 167 0 239 372 266 239 51 56 142 87 29 No Yes Yes Yes
J,_,n-65 23 O.14 78 2 0 0 0 0 0 0 76 0 0 No No Po No 221

Jul-66 6 0.04 36 4 1703 141 201 91 1317 720 54 1123 7029 Yes Yes Yes No

Aug-65 76 0.47 39 1 50 94 67 60 69 78 138 117 39 No Yes Yes Yes

Sap-66 0 0.00 0 0 17 27 19 17 NIA N/A N/A N/A NIA NIA ] NIA NIA N/AOct -iS5 29 O.18 45 0 50 77 85 50 129 139 108 216 72 No Yes Yes Yea
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l'-is_!!e

Mass

Total Ei_rr=sted Fe Mn U238 N] AI Safe by Safe by Safe b y Safe by w/Low

Uranium U-236 Pu-239 Pu-241 NaAI02 NiIOH)2 FelOH)3 Mn02 Ratio Ratio Ratio Ratio Ratio Fe only Mn only Fe & Mn U238 DHuents

Date HHW IKg) HHW iK 9) HH W (g) HHW (g) HHW iKg)!HHW |lEg) HHW (KID) HH W,|Kg) HHW HHW H,HW HHW H,HW HHW ,, HHW H;;;'; HHW L HHW (g)_

Nov-68 96 0.59 122 0 48 74 63 48 39 42 116 66 22 No Yes Yes Yes

Dec-66 96 0.60 71 0 109 169 121 109 98 103 130 161 64 No Yes yes Yes

Jan-66 48 0.36 42 0 68 106 76 68 99 108 101 168 56 No Yes Yes No

,%_,-66 120 0.78 189 0 161 261 179 161 100 109 108 170 57 No Yes Yes Yes

Mar-66 66 0.41 44 0 83 129 92 83 106 11.6 133 181 60 No Yes Yes Yea t

Apt-66 23 O.14 38 0 0 0 0 0 0 0 105 0 0 No No No Yes

u.¥ -=_ 49 0.38 106 0 97 161 108 97 116 126 83 197 66 No Yes Yes NO _
Jun --¢_- 128 0.80 72 0 71 111 79 71 47 62 136 81 27 No Yes Yes ,I Yes

Jul-66 99 0.77 80 0 41 64 46 41 28 3i 106 48 16 NO NO Yes Yes

AuQ-66 108 0.76 114 0 167 260 186 167 111 ' 121 109 188 t¢3 No Yes Yes Yes
SepJ3___ 6 0.06 35 0 40 62 44 40 269 293 64 457 163 Yes Yes Yes No
Oct-66 117 0.72 90 0 69 91 65 59 42 45 129 71 24 No Yes Yes Yes

Nov-66 79 0.50 28 0 125 196 139 0 137 0 141 232 77 No No No Yes

Dec-66 49 0.37 30 0 97 161 108 0 141 0 116 239 80 No No ......No Yes

L Jan-67 62 0.39 6 0 116 181 129 0 170 0 129 288 96 Yes No No Yes

Feb-67 133 0.83 22 0 40 62 44 0 27 0 162 46 15 NO No No Yes

IVlar-67 210 1.68 63 0 103 160 114 0 36 0 123 62 21 No No No Yes

Apr-67 53 0.40 33 0 148 226 161 0 196 0 114 331 111 Yes No No Yes

u_-y-67 161 1.00 62 0 111 172 123 0 61 0 143 103 34 No No No Yes
Jun-67 111 0.69 F9 0 126 196 140 0 96 0 134 164 65 No No No Yes

Jul-67 84" 0.52 '" 36 0 140 218 _ 0 439 0 141 248 83 Yes No No Yes

Au9-67 86 0.64 101 0 90 140 300 0 213 0 101 120 40 Yes No No No ....

Sap-67 129 0.97 36 0 142 221 474 0 247 0 123 140 47 Yes No No Yes
0ct-67 42 0.31 28 0 46 71 163 0 234 0 113 133 44 Yes No No Yes

NOV-67 102 -0.7---7 31 0 85 132 282 0 185 0 123 105 36 Yes No No Yes

Dec-67 69 0.52 23 0 0 0 0 0 0 0 122 0 0 No No No Yes

Jan-68 52 0.39 12 0 48 74 169 0 208 0 126 117 39 Yes No No Yes

Feb-68 156 1.17 50 0 39 60 129 0 66 0 122 31 10 No No No Yes

M =_r-65 108 0.81 34 0 88 137 294 0 182 0 123 103 34 Yes No No Yes

Apr-68 0 0.00 0 0 0 0 0 0 N/A NIA g/A NIA N/A NIA NIA N/A N/A

May-68 182 1.36 40 2 40 62 132 0 49 0 125 28 9 No NO No Yes
1 118 i83 _q-_ 0 300 0 i29 170 67 Yes NO No YesJun-68 98 0.61 76

Jui-68 163 0.96 :Z1 0 86 132 zuz 0 162 0 154 86 29 No No No Yes

Aug-68 103 0.64 24 0 68 i37 294 0 233 0 149 132 44 Yes No No Yes

Sap-68 111 0.70 26 .... 0 104 161 345 0 249 0 147 141 47 Yes No No Yes
0ct-68 96 0.71 48 0 . 96 180 321 0 221 0 118 125 42 Yes No No Yes

NOv-68 190 1.42 69 0 111 172 369 0 130 0 123 74 26 No No No Yes

(_¢-68 110 0 w_ 48 0 68 137 294 0 177 0 120 100 33 Yes No No Yes

Jan-69 191 1.44 70 0 131 204 ._'_t 0 162 ...... 0 121 86 29 No No No Yes

Feb-69 221 1.37 69 0 88 137 294 0 107 0 146 60 20 No No No Yes

Mar-69 56 0.42 39 0 138 214 459 0 628 0 112 299 100 Yes No No Yes

Apr-69 168 1.26 79 0 61 95 204 0 80 0 118 48 15 No No No Yes

May-69 634 1.10 81 0 108 <168 3-rare- 0 159 0 423 90 30 No No No Yes
J.n-iS9 769 O.92 98 0 106 164 351 0 180 0 6_1 102 34 Yes No No Yes

J I
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t Mass

Total Estimated Fo Mn U238 Ni AI Safe by S6fe by Safe b y Safe by w/Low

IJz_r,]um U-235' Pu'-2_'__ Pu-241 Nz-AJO2 Ni(OIt)2 FeiOH)3 MnO2 Ratio Ratio' Rathe Ratio Ratio Fe ody Mn ody Fe & Mn "U238 Diluents

Date HHW (1_,} , ,HHW (KGI H,,_.. (gJ HHW/g} HHW {KI]} H HW fF-E} HHW (.KO} Haw (Kg} HHW HHW HHW ..HHW HH W HHW, HHW HHW, HHW HHW [,)
Jul-69 1111 5.21 246 O 66 102 219 0 21 0 195 12 4 No No No Yes

Aug-S9 511 0.61 88 0 138 210 480' 0 338 0 652 190 63 Yes No No Yes

8ap-69 _ 2.20 109 0 138 210 _ 0 102 0 152 58 19 No No No Yes
Oct-69 28 ..... 0.03 22 0 81 126 270 0 ..2t)/, 0 371 ....1457 487 Yes No No Yes

Nov-69 134 0.16 128 0 20 31 66 0 119 0 327 67 22 No No NO Yes

_r_m__-69 49 0.06 52 0 108 168 360 0 1ws4 0 _ 952 318 Yes No No Yes

Jan-70 181 " 0.83 48 O 84 130 279 0 167 O 175 94 32 Yes No No Yes

Feb-70 107 0.51 43 O 111 1"/2 _ 0 380 0 180 195 68 Yes No No Yes

M--.-70 .... "mR 0.43 60 0 95 147 316 0 336 0 666 190 64 Yes No No Yes

Apt-70 138 0.62 31 O 91 141 -_-3 0 244 O 198 138 46 Yes No No Yes I

..u_-y_70 _ 1.67 83 0 97 161 324 0 96 0 121 54 18 No No NO Yes fJun-70 0 0.00 O O 68 106 _ 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A

Jul-70 _ 2.31 40' 0 14 " 21 48 0 10 0 128 6 2 No No No Yes

AuQ-70 194 1.46 44 0 122 189 408 0 141 0 125 80 27 No No No Yes !

___p-70 125 0.15 52 0 86 87 186 0 480 0 498 271 91 Yes No No Yes !

l Oct-70 419 0.50 120 0 126 196 420 0 383 0 571 199 67 Yes NO NO Yes
Nov-70 152 0.18 67 0 153 ?_m 510 0 1065 0 487 .....602 201 Yes No No. Yes

Dac-70 :)-_-'_ 0.28 79 ' 0 123 192 411 0 600 0 540 _ 113 Yes No No Yes

' Jan-71 264 0.32 94 0 94 146 312 0 398 0 531 225 75 Yes No NO Yes

Feb-71 21 0.03 2 0 O 0 - 0 0 0 0 730 0 0 No No No Yes

Mar-71 22 0.03 3 0 84 130 279 0 4923 0 662 2784 930 Yes No No Yes

Apt-71 295 0.35 36 0 99 154 330 0 442 0 6_8 250 84 Yes No No Yes
May-?1 182 0.22 36 0 111 172 369 0 _'_ 0 634 429 143 Yes No No .... Yes
Jun-71 132 0.16 21 0 32 60 108 0 315 0 660 178 69 Yes No No Yes

No Yes

Jul-71 107 0.13 74 0 42 66 141 0 364 0 394 206 69 Yes NoAuQ-71 0 0.00 " 36 1 3"90 0 0 O. 0 0 O 0 35u0 No No No No 37 _

Sap-71 60 0.06 37 0 83 129 276 0 1473 0 380 833 278 Yes No No Yes
0ct-71 138 0.17 94 0 95 148 318 0 640 0 399 362 121 Yes No No yes

Nov-71 142 0.17 43 ' 0 95 147 316 0 769 0 561 435 145 Yes No No Yes

'Dec-71 ' 171 0.21 28 O 126 196 420 0 941 0 689 532 178 Yes No No Yes

Jan-72 210 0.26 120 0 68 106 _n 0 320 0 438 181 50 Yes No No Yes

Feb-72 237 0.28 60 0 110 171 366 0 555 0 593 314 106 ....Yes No NO Yes

M_-:-72 208 0.25 60 0 113 176 378 0 _m 0 570 361 120 Yes No No Yes

Apt-72 142 0.17 46 O " 113 176 378 0 911 0 649 515 172 Yes No No Yes

May-72 200 0.24 53 0 97 , 151 324 0 b_ 0 _ 327 109 Yes No No Yes
Jun-72 196 0.24 67 0 22 34 72 0 124 0 637 70 23 No No No Yes

Jul-72 0 0.00 0 0 O 0 O 0. N/A N/A N/A N/A NIA N/A N/A N/A N/A

Aug-72 381 0.46 84 0 90 140 300 0 289 . 0 615 164 55 Yes No No Yes

• Sap-72 78 0.09 69 O 59 91 195 0 625 0 344 .... 364 118 Yes No No Yes
0ct-72 83 0.10 85 1 146 227 486 0 1371 0 314 //b 259 Yes No No Yes
Nov-72 124 0.15 94 O 94 146 .... 312 O 671 0 377 380 127 Yes No No Yes

Dec- 72 106 O. 13 59 0 124 193 414 0 1164 O 439 658 220 Yes No No Yes

Jan-73 373 0.45 136 O 186 290 621 0 656 O 526 315 105 Yes No No Yes 1

Feb-73 235 0.28 90 0 121 i'88 402 0. 564 ' 0 616 319 107 Yes No J ..No Yes J .
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Fissile

Mess

Tot_'. Est:rrlted Fe Mn U238 Ni AI Safe by Safe by Safe b y Safe by w/Low

Umntum U-2-_- Pu-2-_'___ Pu-241 NaAI02 Ni(OH)2 Fe(OH)3 Mn02 Ratio Ratio Ratio Ratio Ratio Fe only Mn only Fe & Mn U238 Diluents

Date HHW I1_) HHW il_) HHW Ig) HHW Ig) HHW IKg) jHHW IKg) HHW IKg) i HHW IKg) HHW HHW HHW ;G,"_ HHW H,,uW HHW HHW HHW HHw Ig)

Mar-73 411 0.49 122 0 56 87 186 0 168 0 663 89 30 No No No Yes

Apr-73 0 0.00 0 0 109 169 363 0 ' 2126600 0 0 1202632 401769 Yes No No No ......
May-73 0 0.00 1 4 0 0 0 0 0 0 0 0 0 No No No No 6
Jun-73 54 0.06 33 0 74 116 246 0 1324 0 420 749 250 Yes No No Yes

J,_a_-73 276 0.33 81 0 146 _ 483 0 612 0 665 346 116 Yes No No Yes

Aug-73 87 O.10 67 0 61 96 204 0 620 0 372 351 117 Yes No No Yes

Sap-73 167 0.20 92 0 172 267 b73 0 1023 0 _ 579 193 Yes No No Yes
0ct-73 162 0.18 21 0 62 81 174 0 449 0 oar4 254 88 Yes No NO Yes

Nov-73 406 0.49 86 0 155 241 616 0 470 0 621 266 89 Yes No No Yes

Dec-73 226 0.27 47 0 78 122 261 0 430 0 o-zI) 243 81 Yes No No Yes .....

Jan-74 238 0.40 172 0 133 207 _ 0 402 0 323 227 76 Yes No No Yes

Feb-74 41 0.07 79 1 79 123 264 () 923 0 183 622 174 Yes No No Yes

Mar-74 144 0.24 86 1 140 218 468 0 737 0 348 417 139 Yes No No Yes

__Apr-74 41 0.07 40 0 131 204 4:38 0 2072 0 279 1172 391 Yes No No Yes

u-y-74 160 0.26 150 0 129 200 429 0 553 0 276 313 105 Yes No No Yes
Jun-74 92 O.16 93 0 146 227 486 0 1019 0 278 576 192 Yes No No Yes

Jul-74 89 0.15 61 0 111 172 369 0 906 0 332 612 171 Yes No No Yes

AuQ-74 135 0.23 61 0 43 67 144 0 259 0 389 146 49 Yes No No Yes
Sap-74 65 0.11 50 0 73 113 243 0 794 0 315 449 150 Yes No No Yes

Oct-74 123 0.21 38 0 94 146 312 0 659 0 434 373 125 Yes No No Yes

Nov-74 68 O.11 23 0 61 80 171 0 646 0 422 366 122 Yes No No Yes

Dec-74 103 O.18 47 0 59 92 198 0 466 0 ..4nets 264 88 Yes No No Yes

Jan-76 56 O.10 54 0 77 120 268 0 899 0 281 508 170 Yes No No Yes

_ib-76 12 0.02 7 0 0 0 0 0 I 0 0 342 0 0 No No No Yes

Mar-75 39 0.07 13 0 0 0 0 b 0 0 426 0 0 NO No No Yes

Apt-75 41 0.07 7 0 0 0 0 0 0 0 498 0 0 No No No Yes

* May-75 4 0.01 3 0 0 0 0 0 0 0 313 0 0 No No No Yes
Jun-75 0 0.00 0 0 0 0 0 0 NIA NIA N/A N/A NIA N/A N/A NIA NIA

Jul-75 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A NIA N/A NIA NIA NIA

Aug-75 282 0.48 36 0 0 0 0 0 0 0 614 0 0 No No No Yes

Sep-78 82 0.14 37 0 78 122 261 0 770 0 387 436 146 Yes No No Yes
0ct-75 105 0.18 39 0 78 122 261 0 626 0 413 353 118 Yes No No Yes

Nov-75 125 0.21 46 0 100 185 _'_ 0 673 0 415 380 127 Yes No No Yes

Dec-76 103 O. 18 38 0 106 155 354 0 867 0 413 490 164 Yes No No Yes

Jan-76 96 O. 16 54 0 110 171 366 0 u Its 0 358 496 166 Yes No No Yes

Feb-76 89 0.15 42 0 114 178 381 0 1026 0 383 580 194 Yes No No Yes

Mar-76 142 0.24 7IS 0 87 136 291 0 481 0 368 272 91 Yes No No Yes

Apr-76 167 0:2R 66 0 92 143 306 0 488 0 407 269 86 Yes No No Yes

May-76 185 0.31 65 0 84 130 279 0 .m4 0 419 217 72 Yes No No Yes
Jun-76 93 0.16 48 0 95 148 318 0 821 0 379 466 lis6 Yes No No Yes

Jul-76 150 0.26 93 0 101 157 336 0 504 0 346 285 96 Yes No No Yes

Auq.-76 107 O. 18 116 0 93 144 309 0 545 0 264 _ 103 Yes No No Yes

Sep-76 142 0.24 167 0 96 147 316 0 412 0 261 233 78 Yes No No Yes
Oct-TG 134 -..23 65 0 49 76 162 0 _R9 0 378 163 55 Yes No No Yes ....

I
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rtss.e

Mass

Total EsCorted ' Fe Mn u2_,s Ni AI Safe by Safe by Safe b y Safe by w/Low

Uranium U-235 Pu-239 Pu'241 NaAi02 Ni(OH)2 FaIOH)3 Mn02 FI_,_. Ratio Redo Ratio Ra_, Fe ,_r.'L Mno_y Fe & Mn U2_'_- Diluents

0.,. _ __ __ .------.----"w..w ...-----"w ..w ..w ..w_m 0 186 No No Yes
Jui-80 179 0.30 107 0 77 120 258

Aug-80 60 O.10 66 0 146 _ _ 0 1597 0 _ 903 .... Yes No No Yes

Sap-80 37 0.06 41 0 144 224 , __o___ 0 2._aO__ 0 260 1362 465 Yes No No i Yes
Oct-80 128 0.22 210 1 144 224 :-_-- 0 _,_r, 0 206 331 111 Yd No No Yes

Nov-80 194 0.33 86 0 137 213 466 0 .... b/-_; 0 391 324 108 Yes No No Yes

i)ecASO 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A NIA N/A N/A

Jan-81 121 0.21 43 0 11 17 38 0 78 0 418 43 14 No No No Yes

Feb-81 226 0.38 304 1 104 161 _ 0 262 0 233 148 _9 Yes No No Yes

u.;-81 70 0.12 199 1 128 199 426 0 _-___- 0 139 395 132 Yes No No Yes

Apt-81 41 0.07 62 0 117 182 _--_-_ 0 1_ 0 217 876 292 Yes No No Yes

May-81 262 0.46 _ 1 85 132 _st_ 0 219 0 296 124 41 Yes No No Yes
_,,n-81 267 0.46 138 1 129 200 429 0 _ _s 0 _,'u 214 71 Yes No No Yes

Jul-81 191 0.32 166 1 96 150 321 0 342 0 297 194 65 Yes No No Yes

Aug-81 262 0.43 117 0 165 25-,_ 549 0 __2__ 0 _4:,h 297 99 Yes No No Yes

Sap-81 273 0.46 189 1 166 zt)ts 652 0 441 0 :_9 250 83 Yes No No Yes
Oct-81 449 0.76 274 1 131 203 a.-mS- 0 219 0 3_47 124 41 yes No No Yes

Nov-8 1 323 0.55 213 1 152 237 507 0 347 0 _-_"_7_-_ 196 66 Yes No No Yes (
Dec-81 269 0.46 161 1 121 188 402 0 346 0 ,_; 195 65 Yes No No Yes

Jan-82 _.A.A 0.75 310 1 86 1 133 285 () 140 0 _- 79 26 NO No NO Yes

Feb-82 0 0.00 0 0 0 0 0 0 N/A N/A _I/A N/A N/A N/A N/A N/A NIA

Mar-82 47 0.08 ..... 26 0 72 112 240 0 1181 0 360 668 223 Yes NO No YesNO Yes

Apt-82 184 0.31 122 0 41 63 136 0 162 0 _ 92 31 Yes NO

May-82 482 0.82 263 1 132 206 441 0 213 0 363 120 40 yes No No Yes
Jun-82 346 0.59 161 1 111 172 369 O 267 0 .sin) 145 49 Yes NO NO Yes

Jul-82 296 0.60 196 1 101 157 336 0 252 0 _ 142 48 Yes No No Yes

Au9-82 138 0.23 161 1 80 125 267 0 362 0 263 205 68 Yes No No Yes

Sap-82 193 0.33 .... 137 1 92 143 306 0 34.3 0 325 194 65 Yes No No Yes
Oct -82 291 0.49 180 1 129 200 429 0 -__ 0 346 188 63 yes No No Yes

• Nov-82 134 0.23 99 0 126 195 417 0 666 0 319 _:1 126 Yes No t No YesDec -82 204 O.35 99 0 48 74 159 0 186 0 379 105 36 Yes No No Yes

Jan-83 96 O.16 53 0 75 116 249 0 600 0 360 340 113 Yes No No Yes

Feb-83 214 0.36 180 1 156 241 516 0 496 0 301 280 94 Yes No No Yes

Mi_-83 303 0.52 110 0 135 210 480 0 376 0 416 212 71 yes No No Yes __

Apt-83 _6 0.38 94 0 103 160 342 0 376 0 399 212 71 Yes No No Yes

M_-y-83 146 0.25 72 0 47 73 156 0 254 0 _377 144 48 Yes No No Yes
Jun-83 39 0.07 26 0 41 64 138 0 _'_r79 0 .s4._ _ 147 Yes No No Yes

Jul-83 189 0.32 88 0 76 118 :s;_ 0 -'_ 0 384 182 61 Yes No No Yes

Au9-83 212 0.36 48 0 41 63 138 0 174 0 474 98 33 Yes No No Yes

Sap-83 212 0.36 448 2 34 63 114 0 74 0 174 42 14 No I_ No Yes
0ct-83 223 0.38 427 2 68 106 _ 0 147 0 186 83 28 No No No Yes

Nov-83 52 0.09 204 1 46 71 153 0 273 0 108 154 62 Yes No NO Yes

Dec-83 21 0.04 62 0 69 108 231 0 1236 0 136 699 234 Yes NO No Yes

Jan-84 156 _ 0.27 137 1 64 99 213 0 277 0 295 156 52 Yes No No Yes _
i=.i, o_ P._ I o_14 148 1 81 126 270 0 487 0 1.95 276 92 Yes No No Yes

t

I
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Total EstJ_-.._ted Fe Mn U238 M AI Safe by Safe by S_-fob y Safe by w/Low

Urar.';m U-238 Pu-239 Pu-241 p__-AJ02' Ni(OH)2 Fo(OH)3 _M_02 Ratllo Ratio P,._, i_, R._, Fe ¢,-.'y _u_¢,.--_ Fe & m,, U2____ L__,_'-_nts
Date IdHW (1(41) HHW IKg) HHW Ig) HHW Ig) HHW .n_2)HHW IKo)HHW (KO) HHW IKO) V'+ttN .... HHW Wn"_ HHW :-":'_ HHW ,, H,HW ,,Wn'_ HHW HHW 19)

u_-;_--.o.4" '_"_. 1.01 _ 1 61 95 204 0 84 0 , 396 48 16 No No No Yes

AW_ 1067 1.80 314 1 64 84 180 0 48 0 4,39 26 8 No No No Yes
.u.__op_- rJ_ 1.00 _r_ 1 87 i36 291 0 117 0 376 66 22 " No No NO Yes

Ju_ 1".-_-_ 2.62' st_ 4 143 _"J_:_ 477 0 74 0 361 42 14 NO No No Yes
_h__a_4- __-_ 3._K@ 1290 iS 46 71 163 0 17 0 343 9 3 No No No Yes

Aug_ 887 1.51 284 1 164 _"_ 613 0 149..... 0 431, 88 28 No No No Yes
st.._-p._,r _-_ 0.66 _:_ 2 166 _;R ....7 0 """ 0 ¢:m 164 68 Yes NO No Yes
Octa_._a 371 0.63 191 1 ' 86 134 _sm 0 tJ¢'_ 0 371 104 35 ....Yes NO NO Yes

_-; 0_.4" _'_.3 1.09 _ 2 137 213 _ 0 149 G 311 84 29 No No No Yes 1
_rk___.4 66_ 1.12' 130 1 90 140 _ 0 125 ......0 480 71 24 NO NO No Yes Ji . 63 144 _na 0 1067 0 _ _'_ 200 Yes NO NO Yes•_-_-:._J8 68 0.11 42 0 _ ....
Feb_R5 196 0.33 131 1 84 130 2_ 0 314 0 334 177 69 Yes No No Yes
_----88 0" 0.00 0 0 33 62 111 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A

Apr-88 120 0.20 91 0 17 27 .... 67 0 101 0 316 67 19 No No No Yes
May_.°5 1616 2.68 _ 2 110 171 _ 0 64 0 484 36 12 No No No Yes
J---.__°5 1068 1.81 712 3 121 188 402 0 83 0 " 334 47 16 No No No Yes
J,aJS8 _Q_ 1.18 1133 6 182 283 _ " 0 137 0 206 77 26 No No No Yes

AuQ4B5 730 1.24 678 3 164 268 _ 0 148 0 286 84 28 No No NO Yes
Sop-BE 1906 3.24 2_F-?- 1i 106 168 384 0 33 0 244 19 '6 I_. No No Yes

Oct4B6 1842 3.13 _ 2 96 148 318 0 47 0 478 27 9 No NO No f Yes

Nov4B8 1221 10.26 1578 7 82 127 273 0 12 0 91 7 2 No _ No t No 11845' Dec4B8 2471 7.97 766 4 68 106 _ 0 14 0 261 8 3 No No No Yes .....
._._oS 1306 2.22 _'¢'_ 3 169 248 631 0 97 0 ;s.q_ 68 18 No I_,_ No Yes
Feb4S6 2096 3.66 494 2 173 269 676 0 74 0 463 42 14 NO NO No Yes
Mar_6 _600_ O._Sm_ _ 3 164 ___m 613 0 192 0 262 108 36 Yes No No. Yes

Apr4S6 516 0.88 192 1 171 268 870 0 278 0 413 157 63 yes No No Yes
May-86 422 0.72 673 3 131 203 435 0 176 0 231 9g 33 Yes No No Yes

Jun._6 184 0.31 73 0 47 73 156 0 211 0 406 119 40 Yes No No l Y..esJulY6 17 0.03 0 0 0 0 0 0 0 0 687 0 0 No No No Yes .

AugJB6 897 1._K__ 1187 6 69 108 231 0 48 0 238 26 8 No No No t Yes .
_.._" 0.66 1160 6 173 _k_ 676 0 168 0 133 94 31 Yes No No f Yes

@c__4B6 236 0.40 376 2 93 144 _ 0 208 0 209 118 39 Yes No No _ Yes
Nov4B6 237 0.40 856 4 ! 0 0 0 0 0 0 116 0 G No No No Yes

.... 0 83 0 98 47 16 No No No No 171()L'_c__4S6 279 0.47 1230 6 82 127 273

Jan4S7 2126 3.61 a.-_9- 2 _ 361 774 I 0 100 0 476 66 19 No NO No YesFeb-87 269 0.46 439 2 126 196 420 0 244 0 206 138 46 Yes No No Yes
M,,4B7 907 1.64 _ 2 181 281 _ 0 166 0 404 93 31 Yes NO No Yes

Apr-87 1__@2 _ _ 1 203 1 161 _; _ 0 109 0 41_q¢ 62 21 No No No Yes ....

MayJS7 700 ..i 1.19 768 4 169" 248 631 0 142 0 2_ 80 27 No No No Yes
Jun437 741 1.26 417 2 116 179 384 0 120 0 _ 68 23 No No No Yes
Jul4B7 62 O.11 268 1 63 98 210 0 296 0 100 167 66 Yes NO No No.....

Au9-87 50 0.09 1224 0 29 48 96 0 466 0 .s_s. 264 88 Yes No No Yes
Sep-87 13 0.02 0 0 0 0 0 0 0 264 0 0 NO No No Yes I_tJ_? ??_ 3.91 183 1 122 189 405 0 52 0 .546 29. 10 No No No Yes
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i ! R=sUe

.... •. ' i Mass

Total Esdnmt,,<l Fe kin U238 Ni AI Safe by Safe by Safe b y Safe by w/Low

Ur_r'um U-23__ Pu;_.39 Pu-241 IV_,'_'aJO2 NiIOH}2 Fe(OH)3 M__n02 Ratio Ratio Ratio Ratio Ratio Fe only IVln ordy i Fe & kin U238 C=_._ts

Date _ |Ko) HHV4 |KG) HH1N |g) _ II]1) HHIN (Kg) i HItVV (K_.) HH1N |KID) ItHVV'(Kg) HHVV HHW ;-_n_ I_.".,_ HH'VV _ ,}_;',_ HltlN H::':; HItW (g)

Nov-87 274 0,47 109 1 135 210 _ 0 _ 0 404 231 77 Yes No No Yes

_n___437 69 0,10 33 0 143 =_'J 477 0 1_72 0 360 1088 354 Yes NO NO Yes

Jar. ____ 104 0.18 36 0 162 =_= 540 0 1328 0 423 761 251 Yes NO No Yes _

FeL- __m: 188 0.32 613 3 133 207 _... 0 zrd 0 143 157 62 Yes No No Ye=

u _ =_.o 0.97 _ 2 148 =_-m Aa_ 0 181 0 309 103 34 Yes No No Yes

Apr_.__._ _.-m 0.39 106 1 104 161 348 0 363 0 38_ 296 69 Yes No No Yes
May_._ 267 0.48 577 3 111 172 369 0 187 0 170 106 35 Yes No No Ye=

J,_,_-.._._ 0 0.00 0 0 0 0 0 0 N/A N/oA N/A N/A N/A N/A N/A N/A N/AJ.a-98 292 0.60 1231 7 158 241 516 0 15_ 101 88 29 No No No No 1734

Aug-,,_,_ 347 0.59 1206 7 167 259 555 0 161 0 119 91 30 Yes No .No Yes

Sap_ 246 0.42 407 2 .... 151 235 604 0 3!8 0 204 180 60 Yes No No Yes
Oct__.._ 176 0._ 331 2 53 83 177 0 146 0 187 83 28 No No No Yes

Nov-88 0 0.00 0 0 0 0 0 0 N/A N/A NIA N/A N/A N/A N/A N/A N/A

De,:-88 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A...... ,

Jan-89 0 0.00 0 0 66 102 219 0 N/A N/A N/A N/A N/A N/A N/A N/A NIA

F;_,-89 57 O.10 122 1 26 41 87 O 207 0 172 117 39 yes No No Yes

Mar-89 81 0.14 94 1 11 17 36 0 81 0 253 46 !6 No No No Yes
A___-89 O 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A NIA N/A N/A

May-S9 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A ! N/A

Jun-89 3 0.01 3 0 32 50 108 0 7126 0 zm) 4030 1346 Yes NO No } Yes
Jul-89 214 0.36 282 2 79 123 264 0 213 0 236 120 40 Yes No No Yes

Aug-89 46 0.08 154 1 0 0 0 0 0 0 122 0 0 No No No f Yes

Sap-89 100 0.17 99 1 29 48 96 0 186 0 276 106 38 Yes No NO Yes
OctAB9 O 0.O0 0 0 0 O 0 0 N/A N/A NIA N/A N/A N/A N/A N/A N/A

Nov439 284 0.48 207 1 0 0 0 O 0 0 _ 0 0 NO No NO Yes

Dm=-89 201 0.34 94 1 31 48 102 O 122 0 383 69 23 No NO '"No yes

Jan-90 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A NIA

Fob-90 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A _ N/A N/A N/A _!

u_:-90 0 0.00 0 0 0 0 - 0 0 N/A N/A N/A N/A N/A NIA N/A N/A NIA l I

Apt-90 O 0.00 0 0 0 0 0 0 N/A N/A NIA N/A N/A N/A N/A N/A I_..A I

May-90 133 0 _:_ 36 0 0 0 0 0 0 0 448 0 0 No No No Yes I ....
.... 282 5 2 No No No YesJun-90 417 0.71 _ 2 5 8 18 0 8 0 I

-ha-90 .......... 0 0.00 0 0 0 0 0 O N/A N/A N/A N/A N/A N/A N/A N/A N/A ]
Aug-90 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A J

Sap-90 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A I
Oct-90 0 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A !

Nov-90 1 0.00 1 0 0 0 0 0 0 0 285 0 0 No NO No Yes J

Dec-90 218 0.37 61 0 0 0 0 .0 O 0 446 0 0 No No No Yes

Jan-91 _ 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A

Fi_,-91 -() - 0.00 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A . N/A __

Mar-91 0 0.00 0 0 0 0 0 0 NIA NIA N/A N/A N/A ,,i N/A N/A NIA N/A

Apt-91 O 0.00 " O 0 0 0 O 0 N/A N/A N/A N/A N/A ! N/A N/A N/A i FUA ___
May-91 4 0.O1 4 O 0 0 0 0 0 0 285 0 0 No No .. No Yes

, I ,,Jun-91 456 0.78 123 1 0 0 0 0 0 0 449 0 0 No No No I Yes

r •
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Page A14 of A17 Figure A.3 F-Canyon PUREX HHW Monthly U-238:Equivalent U-235 Weight Ratios
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Page A15 of A17 Figure A.4 F-Canyon PUREE HHW Monthly Ni:Fissile Material Weight Ratios
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Total Estimated Safe by Safe by b y

Safe

Uranium U-238 Pu-239 Pu-241 NoAI02 Fe(OH)3 Mn02 Fe & Mn
LHW LHW LHW

0 0.00 1 0 77 0 0 No No No

40 0.25 94 0 254 0 0 No No No

42 0.26 129 0 285 0 0 No No No

89 0.55 151 0 647 0 0 No No No

139 0.86 221 0 770 0 0 No No No

112 0.69 138 0 747 0 0 No No No

65 0.40 131 0 855 0 0 No No No

56 0.38 129 0 855 0 0 No No No

214 1.33 150 0 1040 0 0 No No No

65 0.40 108 0 554 - 0 0 No No No
94 0.58 114 0 809 0 0 No No No

38 0.24 136 0 739 0 0 No No No No

6 0.04 174 0 593 0 0 No No No No

514 3.19 151 0 809 0 0 No No No Yes

28 O.17 139 0 570 0 0 No No No No

125 0.78 151 0 670 0 0 No No No

154 0.95 165 0 824 0 0 No No No

163 1.01 169 0 870 0 0 No No No

131 0.81 153 0 701 0 0 No No No

167 1.04 172 0 893 0 0 No No No

137 0.85 157 0 732 0 0 No No No

171 1.06 174 0 916 0 0 No Nc No

131 0.81 79 0 701 0 0 No No No

147 0.91 152 0 785 0 0 No No No

161 1.00 174 0 862 0 0 No No No Yes
166 1.03 207 0 886 0 0 No No No Yes
178 1.10 201 0 955 0 0 No No No Yes

166 1.03 175 0 886 0 0 No No No

Mar-57 156 0.97 177 0 832 0 0 No No No

0 0.00 115 0 0 0 0 No No No

May-57_ 0 0.00 148 0 0 0 0 No No No

0 0.00 14 0 0 0 0 No No No
0 0.00 48 0 0 0 0 No No No

0 0.00 80 0 0 0 0 No No No
0 0.00 48 0 0 0 0 No No No

0 0.00 132 0 0 0 0 No No No
0 0.00 106 0 0 0 0 No No No

Dec-57 ! 0 0.00 50 0 0 0 0 No No No

Jan_J-_':_-_ 0 0.00 61 0 0 0 0 No No No

Feb-58 0 0.00 76 0 0 0 0 No No N¢

Mar-58 0 1-- 0.00 59 0 0 0 0 No No No

Apr-58 0 _ 0.00 79 0 0 0 0 No No No

May-58 0 0.00 75 0 0 0 0 No No No
Jun-58 0 0.00 52 _ 0 0 0 0 No No No

• r
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.. rz=

Total Estirnated Fe Mn U238 AI Safe by' " Safe by Safe b y Safe by" w/Low

U_rJum U-2_K Pu-239 Pu-241 I__-__AJ02 Fe[OH)3 Mn02 Ratio Ratio Ra_ Fk,_, Fo only PAn o;-.'y Ft & Mn LJ238 Dguents

D..t. LHW (Kg) LHW,.!Kil) ' LHW Ig) L..U_'..lg) L_-;_W(Kg) L.HW, _-;.) LHW ,!Ko) LHW LHW UtW LHW Lh'_,_ . LHW ,, L;";'_" Li'=-_" , {9)i

Jul-68 0 0.00 32 0 0 0 0 0 0 0 0 No No No No 32

Aug-88 0 0.00 33 0 0 0 0 0 0 0 0 No No No No 33

Sap-E8 0 O._m__ "44 0 0 0 0 " 0 O 0 0 No No No No 46
0ct-88 0 0.00 " 60 0 0 0 0 0 0 0 0 NO NO No No 61

Nov-68 0 0.00 32 0 0 0 0 0 0 0 0 No No No No 32

Dec-88 0 0.00 21 0 0 0 0 0 0 0 0 No No No No 21

Jan-B9 0 0.00 33 0 0 0 0 0 0 0 0 NO No No No .. 33

Feb-E9 0 0.00 99 0 0 0 0 0 0 0 0 No No No No 99

..u_=:-§9 0 0.00 36 0 0 0 0 0 0 0 0 No No No No 36

Apt-S9 81 0.60 i 127 0 431 0 0 0 0 108 225 NO NO No Yes

May-69 73 0.46 179 0 ,-,m,', 0 0 0 0 91 206 No NO NO No 631
Jun-59 63 0.39 .... 157 0 "t-aa 0 0 0 0 90 204 NO NO No No 648

Jul-69 46 0.28 485 1 732 0 0 0 0 39 325 No NO No No 740

Aug-59 65 0.34 441 ' 1 1047 0 0 0 0 46 43_) NO No No No ro_o

Sep-59 99 0.62 148 0 300 0 0 0 0 110 129 NO No No Yes
0ct-59 108 0.67 _ 1 970 0 0 0 0 70 286 No NO No No 1115

Nov-69 60 0.31 716 1 862 0 0 0 0 29 277 No No No No 1025 i

Dec-59 82 0.61 696 1 924 0 0 0 0 44 253 No No No No 1202

Jan-60 77 0.48 677 1 18#0.- 0 0 0 0 43 525 NO NO No No 1 1153Feb-60 131 0.81 674 1 "" 847 0 0 0 0 62 188 No No No No 1485

Mar-60 161 1.00 792 1 978 0 0 0 0 63 180 NO No No No 1791

Apt-60 164 1.02 5_'_0- 1 1917 0 0 0 0 80 407 No. NO No No 1549

Mall-60 156 0.96 618 1 1155 0 0 0 0 72 240 No No No No 1583
Jun-60 187 1.16 1217 i 1726 0 0 0 0 63 238 NO..... No NO No 23tsu

Jul-60 231 .... 1.43 _ 1 1078 0 0 0 0 94 180 No .. No No No l_-

Aug-60 _mA 1.79 1130 1 1317 0 0 0 .... 0 72 148 No No No NO 2926

Sap-60 106 0.66 463 1 1140 0 0 0 0 69 5J,s No No No No 1109
Oct-60 31 O.19 413 1 169 0 0 0 0 31 92 No No No No 608

Nov-60 12 0.07 153 0 0 0 0 0 0 32 0 NO No No No 227

Dec-60 7 0.04 130 0 0 0 0 0 0 23 0 NO No No No 172

Jan-61 71 0.44 92 0 0 0 0 0 0 114 0 No NO No Yes

Feb-61 78 0.48 148 0 0 0 0 0 0 101 0 NO No No ....No G29

..u._-r-61 163 1.01 405 1 " 732 0 0 0 0 91 170 NO No No No 1418

Apt-61 _s_q 1.79 ._- I 1817 0 0 0 0 107 264 No No No Yes

May-61 357 2.21 _ 1 1986 0 0 0 0 87 201 NO No No No 3194
Jun-61 246 1.63 1079 1 2233 3625 261 727 63 68 282 Yes Yes Yes No

Jul-61 15 0.09 93 0 0 0 .... 0 0 0 64 0 No No No No 183

Aug-61 73 0.46 12 0 0 0 0 0 0 152 0 NO No NO -Yes

SepASl 83 0.61 127 0 0 0 0 0 0 108 0 No No No Yes
0ct-61 99 0.61 199 0 0 0 ..... 0 0 0 99. , 0 No No No No 812 ....

Nov-61 " 91 0.56 94 0 0 0 0 0 0 121 0 No No No Yes

Dec-61 19 0.12 59 0 0 0 0 0 0 82 0 No No No No 177
278 1.72 836 1 939 1525 110 312 27 83 12i Yes No Yes ] NoJan-62

FAb-lS2 395 " 2.45 _ 1 2695 4375 316 741 65 , 107 287 Yes Yes Yes _ Yes
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M___-s

Total Estimated Fe Mn U238 AI Safe by $-_fe by Safe b y Safe by w/Low

U_ir4um U-238 Pu-2_3_ Pu-241 NaAIO2 FeIOH)3 Mr,,O2 Ri_, Ratio .1_ I_,,_ Fe only Mn u_lt Fe & Mn U_-_- I__,--nts

Data LHW (Kg) LHW |Kg) LItW Ig) LHW |g) LHW (Kg) LHW IF-g} LHW |1_) U;';'.; I._'_" Lh'_ I.HW I.;-,',_" LHW LHW LHW (g)

M_-:--62 __-,-3 2.42 _0_ 1 2_K__3 4063 _a:_ __L..3 56 94 24,_ Yes Yes Yes No

A Ix-62 381 2. 37 1,_--_ 1 2ZM_._a 38 13 ZTb K_a)_ 62 88 230 Yes Yes Yes No

..M._-y-62 422 2.62 918 1 2441 ----_ ___'---- Ksut 61 96 227 Yes Yes Yes No
Ju::.:52 3-lug- 2.28 To8 1 1_7 : - : ---'---- 48 98 216 Yes Yes Yes No--- Yes

at_ •Jul-62 434 2.69 610 1 --_--=-j 4188 -_,-, 684 60 118 268 Yes Yes Yes

Aug-62 89 0.66 207 0 0 0 O 0 0 93 0 No No No No 761

8ep62 10 0.06 242 0 0 0 0 0 0 20 0 No No No No 307
Oct-62 24 0.16 176 0 0 0 0 0 0 60 0 No No No No 327

_,_v-62 316 1.95 261 0 0 0 0 0 0 129 O No No No Yes

Dec-62 164 1.02 301 0 0 0 0 0 0 102 0 No No NO No I-_-_"_

Jan-63 6 0.04 290 0 0 0 0 0 O 10 0 No No No No 327

Feb- _|__J 314 1.98 1@23 1 =_=,,4 _ 68 168 14 80 61 No No Yes No
141 Yes No Yes Yes

u._ wvw..... -63 _K52 3.42 987 1 1887 3063 221 32 103

Apt-63 298 1.84 _ 1 1671 _Z_,__ 184 _s_m__ 46 94 206 Yes Yes Yes No

May-63 3-r_. 2.19 _ 1 1526 2475 178 462 40 105 179 Yes Yes Yes Yes
J..=..-.- $3 619 3.84 921 1 23Y2 -o_m z / • 423 37 110 164 Yes Yes Yes Yes

J_3 466 2.83 668 1 1317 2138 164 _,_ 28 111 124 Yes No Yes Yes

Aug-63 486 3.01 -,_"-,-¢ 1 1679 2Y2_ 196 _- 33 111 149 Yes Yes Yes Yes
Sap63 391 2.43 408 1 1979 3213 231 KQ') 62 121 230 Yes Yes Yes Yes
Oct-63 73 0.46 224 0 0 0 0 0 0 82 0 No No No No [-_"_

Nov-63 16 0.09 106 0 0 0 0 0 0 50 0 No No No No 199

Dec-63 74 0.46 309 0 0 0 0 0 O 70 0 No No No No • •u

Jan-64 400 2.48 1036 2 1232 2'--_ 144 297 26 89 115 Yes No Yes No

Feb-64 932 5.78 _ 1 2179 -ar_-m 255 279 24 125 108 Yes NO Yes Yes

M-_--64 _'=,_* 3.44 1786 3 1170 1-¢'"---_ 137 190 17 80 74 Yes NO Yes No

Apr-_r_. .a__9 3.03 1-'_--3 2 1571 2-r_0-- 184 2,:Jt_ 26 86 118 Yes No Yes No
May-64 764 4.68 1118 2 1663 2700 194 21 110 94 Yes No Yes Yes
Jun-64 _--'._ 2.13 906 1 _6 3613 250 621 64 68 241 Yes Yes Yes No

Jul-64 220 1.36 430 1 0 0 0 0 O 100 0 No No No No 1795

Aug-64 13 0.08 -t_ 1 0 0 0 0 0 18 0 No No NO NO 412

Sep-64 4 0.02 217 0 0 0 0 0 0 8 0 No No NO No 240
Oct-64 269 1.67 1393 2 593 963 69 164 14 62 64 Yes NO Yes No

Nov-64 -,]_K 2.68 793 1 1925 3125 _ 471 41 91 183 Yes Yes Yes No

Dec-64 _•ts 6.67 1042 2 1=',R40 2--K00 180 172 15 113 67 Yes No Yes Yes

Jan-68 94 0.6_ .L52 1 1271 2063 149 1039 90 68 403 Yes Yes Yes No

_b-65 351 2.17 "_.-_-_3 1 1617 2625 189 483 42 101 187 Yes Yes Yes No

M:::68 516 3.73 _..3 1 1156 I_Y_ 138 224 20 103 87 Yes No Yes Yes

Apt-66 .L_'_O_ 3.17 670 1 I_Z 2._a_3 179 347 30 100 135 Yes No Yes NO

U-_y-65 177 1.10 624 1 2048 _-__K 7_, 1009 88 77 3"_2 Yes Yes Yes NO
Ju;;,-55 69 0.36 268 0 0 0 0 0 0 66 0 No No No No _)._z

Jul-65 78 0.48 103 4 _r4 1263 91 1117 97 113 433 Yes Yes Yes Yes

Aug-65 108 0.67 212 3 616 "- _P'- 50 493 43 99 191 Yes Yes Yes No
Sep-66 116 0.72 123 1 146 238 17 147 13 121 57 NO NO Yes Yes
rt,.t__K KS O.41 274 1 424 _ 50 bZ_ 46 70 204 Yes Yes Yes No
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"" Mass

Total Estimtad , Fa Mn U238 AI Safe by Safe by Safe b y Safe by w/Low

U_r-'um U-235 Pu-23_a Pu-241 NaAI02 Fe(OH)3 Mn02 Ratio Ratio Ratio Ra6e Fom-'? Mr. _,-.'_ Fe & Mn U238., Diluent=

Date _.uw, |l_l) LHW |Kg) LHW (ll) LHW (g) LHW (Kg) LHW !K=) LHW (lEg) LHW Li_'_. L_, Lh"_ ,Lh'_ LHW LHW LHW |g),,

Nov.65 64 0.33 164 0 408 -m-_3- 48 712 62 85 276 Yes Yes Yes No

Dec.65 139 0.86 431 1 _Q-____ 1613 109 610 63 82 237 Yes Yes Yes No

Jan-66 492 3.61 463 1 _ 9£-0 68 126 11 111 48 No No .....No Yes

Fi_S6 148 0.92 =--°0- 1 1378 2732_ 161 t_s, 73 80 326 Yes Yes Yes No

_U._-r.66 122 0._15 672 1 708 1160 83 421 37 69 163 Yes Yes Yes .... No

Apr.66 46 0___ 402 1 0 0 0 0 0 43 0 No No No No 684
M_'y-INS 132 1.00 637 1 r_ 1_ 97 469 40 64 178 Yes Yes Yes No
Jun-65 164 1.01 45_2 1 _ _ 71 364 31 81 137 Yes No Yes No

I n_ 41 310 14 81 64 Yes No Yes NoJul.66 181 1.40 4-"t3- 1

_ Aug.6¢ 365 2.50 ____ " 2 1_-_ - ._390 167 662 31 81 136 Yes No Yes No

Sop-66 56 0.48 347 1 _a ' lO_m 40 681 31 60 140 Yes No Yes No
0ct.66 178 1.11 554 1 601 1534 69 483 22 82 99 Yes No Yes No

Nov-66 294 1oR8 _____ 1 1070 ?__ 126 674 31 93 139 Yes No Yes No

Dec.66 164 1.23 639 1 8_'__ 254._Q 97 712 33 66 146 " yes Yes Yes NO

Jan-67 234 1.75 _q 1 993 3044 116 761 38 96 156 Yes yes Yes No

Feb.67 1615 %05 286 0 _ l_n_ 40 416 19 106 85 Yes No Yes _'as
u., 1 878 2_m 103 479 22 96 98 Yes No Yes No..... -67 326 2.48 491 ........

Apt-67 109 O_R_2 676 1 1240 .'mnO 145 1329 61 61 273 Yes Yes Yes No

May-67 171 1.06 629 1 947 2__-_ 111 896 41 75 184 Yes Yes Yes No
Jun.67 199 .... 1.23 6-_- 1 1078 _ 126 967 48 86 199 Yes Yes Yes No

Jul.67 140 0.87 370 1 1201 3--m_2 140 1562 72 88 319 Yes Yes Yes No

Aug-67 169 1.27 561 1 770 2360 90 b/--6 31 71 139 Yes No Yes No

Sap.67 142 1.07 469 1 1217 3729 142 1267 68 72 260 Yes Yes Yes No
0ct.67 54 0.40 246 0 "393 1204 46 972 48 61 200 Yes Yes Yes No !
Nov-67 102 0.76 623 1 724 2218 85 902 42 67 186 Yes Yes Yes No

Dec-67 22 O. 16 165 0 0 0 0 0 0 47 0 NO No NO NO 319 :

Jan-68 267 2.00 310 1 408 1281 48 z=z 13 102 58 Yes No Yes No

Feb-68 68 0.61 266 0 331 1015 39 bS_ 32 68 141 Yes NO Yes No [

Mar-w=w° 113 Oo_RE;_ 216 0 756 2313 88 1134 62 89 _5._ Yes Yes Yes No L

Apr.68 99 0.76 157 0 .... 0 0 0 0 0 94 0 No No No No j 902
May-,,_,_ 62 0.46 254 0 339 lOb-m_ 40 756 38 54 155 Yes Yes Yes No I
Jun-68 122 0.77 280 5 1009 3092 118 1_7z 72 96 323 Yes Yes Yes No

Jul-,_,_ 99 0.62 381 4 724 2218 88 1169 63 73 238 Yes Yes Yes No 1

Aug__._ 68 0.42 374 2 755 2313 88 1815 70 59 311 Yes Yes Yes No

Se_ 48 0.38 442 2 886 2714 104 171_S 82 40 387 Yes Yes Yes ...... No
Oct-68 110 0.s__ w'm 1 824 7_,7_) 96 974 48 69 200 Yes Yes Yes No

fxl__ -w - - tn_v =o 134 1.00 "u;Q 1 947 2903 111 1104 61 77 227 Yes Yes Yes No

Dec-,,_,_ 86 0.68 __'m' 1 766 2313 88 1231 67 56 283 Yes Yes Yes No

Jan-69 126 0.94 417 1 1124 3446 131 1327 61 71 273 Yes Yes Yes No

Feb_9 236 1.10 ",ma 1 766 2313 88 813 37 127 167 Yes Yes Yes Yes
Mar-69 219 1.64 378" 1 1178 3611 138 935 43 92 192 Yes Yes Yes No

Apr-69 109 0.82 261 1 '" 524 1606 61 I/as 36 82 160 Yes Yes Yes No i
May-69 109 0.43 261 1 " 924" 2832 108 2156 99 117 443 Yes Yes Yes Yes IJun-69 148 0.18 248 0 90i' 2761 105 3390 166 226 696 Yes Ye_. yes . .Yes



WSRC-TR-93-872 APPENDIX B

Rev. 1 F-Area PUREXLHW Monthly Weight Ratio Data
Page B5 of B16

.... i f I_"-_

a=m___
mmn_wa_

Total Estimated Fo Mn U238 AI Safe by Safe by Sate b y Safe by w/Low

.... U_v'um U-_-'_K Pu-2='__ Pu-241 .=_-_PJ02 Fe(OH)3 MnO2 __R,_,_,_,_,_,_,_,___Ratio Ratio Ratio Fe only Mn _,-,:_ Fe & "',,=_ U238 i)iluents

Date LHW, IK_) LHW |Kg) LHW Ig) LHW |g) LHW (Kg) LHW (Kg) LHW (Kg) LHW Lh'W Lh"_ LHW ,U _ ,, L;,,': LHW LHW 19)
j._a_a 112 0.66 307 1 r,_ 1723 66 1048 48 98 218 Yes Yes Yes No

AuVJJ9 311 0.37 416 1 1156 3540 136 2343 108 265 481 Yes Yes yes Yes

___-_-69 274 0.97 _m 1 1156 _ 138 1464 67 178 301 Yes Yes Yes Yes
0ct-69 209 0.25 _ 1 Ra_ 2124 81 2018 93 262 416 Yes Yes Yes Yes

Nov-69 64 0.06 "_'t 1 169 619 20 692 27 66 122 Yes NO Yes No

I)ec_9 115 0.14 _a 1 924 28___ 108 3166 146 149 650 Yes Yes Yes Yes

Jan-70 88 0.48 _m 1 716 2196 84 1485 67 80 253 Yes Yes Yes No

Fi_,-?0 97 0.47 316 1 947 2903 111 1936 89 90 _ Yes Yes Yes No
.

_U-r-70 _150 O.18 .aO-3 1 809 2478 95 :_2:_0 102 167 486 Yes Yes Yes Yes

Apt-70 :! 12 0.64 429 1 778 2384 91 1194 64 76 23i Yes Yes Yes No

Ma_-70 62 0.26 311 1 _ 2549 97 2322 107 60 477 Yes Yes Yes No
J,_,n-70 126 0.15 160 1 r.m; 1794 68 3003 138 274 617 Yes Yes Yes Yes

J,a-70 160 1.13 _'_ 3 116 3-r_. 14 126 6 64 26 NO NO NO No 1468

Aug-70 103 0.70 647 4 1040 3186 122 1330 61 68 273 Yes Yes Yes No

Sop70 209 0.26 515 8 477 1463 56 989 46 166 203 Yes Yes Yes Yes
_r__._.-70 130 O.16 r_m 1 1078 ____=4 126 2315 107 101 476 Yes Yes Yes NO

Nov-70 129 0.15 .a_-3 1 1309 4012 163 3448 159 125 _ Yes Yes Yes Yes

0es-70 173 0.21 631 1 1055 __r_ 123 2011 93 122 413 Yes Yes Yes Yes

Jan-71 200 0.24 R_m 1 801 2484 94 1662 77 159 341 . Yes Yes Yes Yes

,_,_-71 68 0.08 110 0 0 0 0 0 0 231 0 NO No No Yes

M',-71 '1 102 0.12 Z_ 1 716 2195 S4 2_0 127 147 _S,,, Yes V. Yes v.
Apt-71 206 0.25 312 1 847 2596 99 2420 112 243 497 Yes Yes Yes Yes

Mall-71 142 0.17 312 1 947 2903 111 3139 148 184 646 Yes Yes Yes Yes
Jun-71 28 0.03 240 i 277 850 32 1620 75 66 444 Yes Yes Yes NO

J_-71 27 0.03 244 1 362 1109 42 2092 96 64 430 Yes yes . Yes No

Aug-71 128 0.18 88 3 0 0 0 0 0 I _ 0 NO NO NO Yes

Sep-71 133 0.16 264 1 708 2171 83 2734 126 204 662 Yes Yes Yes Yes
0ct-71 257 0.31 514 ....1 816 2662 95 1588 73 198 326 Yes yes Yes Yes

Nov-71 199 0.24 .A43 1 809 2478 95 1896 87 182 390 Yes Yes Yes Yes
Dec-71 141 0.17 387 1 1078 3304 126 3099 143 154 _s/ Yes Yes Yes Yes

Jan-72 101 0.12 354 1 r.m; 1794 68 1967 91 126 404 Yes Yes Yes Yes

Feb-72 122 0.15 ___r.O_ 1 939 2879 110 2966 137 145 610 Yes Yes Yes Yes

Mar-72 101 0.12 357 1 970 2974 1_13 3248 " 160 124 667 Yes Yes Yes Yes

Apt-72 142 0.17 *._S 1 970 2974 113 2515 116 138 517 Yes Yes Yes Yes

M_-y-72 106 0.13 337 I _ 2649 97 2866 132 137 689 Yes Yes Yes Yes
Jun-72 11 0.01 149 0 186 566 22 1820 84 38 374 Yes Yes Yes NO

Jul-72 24 0.03 65 0 0 0 0 0 0 159 0 No NO NO Yes _

Aug-72 " 68 0.08 _ 1 770 2360 90 2768 127 87 567 Yes Yes Yes No ,,_

Sep-72 38 0.05 _-_ 1 601 1534 69 2JTu 137 ?9 612 Yes Yes Yes NO
Oct-72 86 O.10 _ 1 1247 3823 146 4463 _ 112 915 Yes Yes Yes Yes ....

Nov-72 132 0.16 441 1 801 2464 94 2136 98 131 439 Yes Yes Yes Yes

Dec-72 114 0.14 606 1 1063 3257 124 2286 105 88 470 Yes Yes Yes No

Jan-73 166 0.20 647 2 1594 4886 186 3009 139 115 618 Yes Yes Yes Yes

Feb-73 126 0.15 468 1 1032 3162 121 2662 123 120 547 Yes Yes Yes Yes
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Total E_-:_'-;;---t-.-,_J Fe IVln U238 AI Safe by Safe by Safe b y Safe by w/Low

Ur-_-_=_'-n. U-2_-_3_- pu-=_-'_m Pv-241 m___.-'=JO2 FeIOH)3 L_-=.O2 _ F___ IL__. R,,_,,_, Fe _,-_f? kin _ Fe & _ Li__3_- C___-_-._

Date LHW IKO) L;-=-_ (1_) L_"W Ig) L;-,'W (_) ,L;='_ I_) L=,'-:_,,.m_) LHW _-_,) L;-;'_ Lh'_ LHW L;','_ Lh'W L;-,"_ U;'_-- L;-=-W Ig)
._=a:--73 104 0.12 _ 1 477 ! --'_¢3 64 l__r:00 69 120 :uo Yes Yes Yes Yes

AF-73 86 0.10 67 0 o'_ _ 109 8766 404 a-7_ 1_ Yes Yes Yes Yes

IVlay-73 34 0.04 41 2 0 0 0 0 0 275 0 No No No Yes
J---. 73 160 0.19 "a_ 2 631 1@_-_ 74 1881 88 163 _=u Yes Yes Yes Yes
Jul-73 118 0.14 _ 2 1240 .... 146 2__ 117 86 621 Yes Yes Yes NO

_,_,?-73 81 0.10 387 1 .... 624 1,3---3_ 61 l_;u_ 80 96 _ Yes Yes Yes NO
125 0.18 1 1471 a,_-,_ 172 _,----4 181 101 0_ Yes Yes Yes No

t __¢_r73 -_-'_ .... Yes Yes Yes No

Oct-73 80 0.10 361 1 447 1_ 62 1661 72 101 32_

,_,r,v-73 101 0.12 726 2 1324 auv;a 164 2_a_L=__ 116 67 614 Yes Yes Yes No ....

_n,_-73 78 0.09 4-e_- 1 es_m 2'___3 78 1,_,,_ 84 76 374 Yes Yes Yes NO

___-_74 104 0.18 726 2 1140 -'_u_--_3 133 2OiG 93 66 414 Yes Yes Yes No

Feb-74 61 0.09 487 6 _/=s 2077 79 lb_3; 86 49 _ Yes Yes Yes NO

:'__--74 160 0.27 907 11 1201 _--a__--_, 140 1619 75 78 333 Yes Yes Yes No

Alsr-74 130 0_2 .i0_2 1 1124 -'-'_-._ 131 _._---_.4 133 131 693 Yes Yes Yes Yes

M_-74 103 0.17 411 1 1101 3.s_m 129 _-,,-,_ 139 106 618 Yes Yes Yes Yes
Jura-74 141 0.24 :;5 1 1247 °'-I-" 149 2916 134 128 _,,_- Yes Yes Yes Yes

Jul-74 136 0_:_ ="='_ 1 947 2_____ 111 1944 90 104 -_, Yes Yes Yes Yes J
274 1 370 1133 43 1569 72 96 = Yes Yes Yes No I ....

A'-"_-74 6O O.10

__=__r-74 63 0.11 378 1 624 1912 73 Z"---'_- 96 75 422 Yes Yes Yes No
Oct-74 138 0.24 616 1 801 2 --a64 94 1706 79 113 381 Yes Yes Yes Yes t

Nov-74 49 0.08 317 1 __'3__ 1_ 61 1763 81 71 360 Yes Yes yes I NO ,

Dec-74 104 0.18 _ 1 _ 1--'_- 69 1397 64 108 287 Yes Yes Yes Yes i
_.___q-75 101 0.17 279 1 r, so Z,@3,__ 77 2_ 108 143 483 Yes Yes Yes Yes j ___

Feb-75 13 0.02 209 1 0 0 0 0 0 31 0 NO No NO NO t _'-_"

u---75 83 0.14 116 0 0 0 0 0 0 227 0 NO No No Yes

s_-76 9 0.02 66 0 0 0 0 0 0 74 0 No No No No 71

IVla,/-75 98 0.17 116 3 0 0 0 0 0 247 0 No No No Yes
_,__,-_-75 18 0.03 126 1 0 0 0 0 0 66 0 NO No No No tt 158

0 0 0 62 0 No No No No t 117Julo76 13 0.02 95 0 0 0

Aug-75 9 0.01 98 2 0 0 0 0 0 42 0 NO No No No l 114

Sep-75 149 0.26 "tern 1 670 _-,,_ 78 1643 76 148 4.m Yes Yes Yes Yes
Oct-75 98 0.17 __=__ 1 670 _,,-,w_ 78 2002 92 112 411 Yes Yes Yes Yes .....

._._;;_76 121 0.21 "tQ4 1 _ 2_ 100 _g.R 104 124 464 Yes Yes Yes Yes I
rj_-.75 _ 0.67 410 1 on,= 2,_s_ 106 1488 69 246 306 Yes Yes Yes Yes {

Jan-76 128 0_ _ 1 _ z]sr_ 110 2407 111 128 496 Yes Yes Yes Yes 1F_-76 140 0.24 -v_ 1 978 =_M7 114 2_ 132 168 _ Yes Yes Yes Yes
u.. ---- Yes Yes Yes 1-76 141 0.24 381 1 747 z'_',m- 87 1_26 89 144 _ Yes

AlX-76 87 0.16 290 1 786 2407 92 _.m,i 132 123 _m Yes Yes Yes Yes 1
=a,,7-76 137 0_=_ a__? 1 716 2196 84 1748 80 131 ;.=,= Yes Yes Yes Yes
JLm.-76 106 0.18 426 1 816 2;m_ 96 2164 99 106 443 Yes Yes Yes Yes

Jui-76 117 0.20 416 1 m_ 2643 101 2242 103 117 461 Yes Yes Yes Yes

Aug-76 140 0.24 ranm 1 793 2431 93 17-u_ 78 116 349 Yes Yes Yes Yes

Sap-76 113 0.19 342 1 _ 2478 95 2420 112 133 497 Yes Yes Yes Yes
r_.?_ R7 0.16 __'J00_ 1 416 1274 49 1486 I_ 119 306 Yes Yes Yes Yes



WSRC-TR-93-872 APPENDIX B

Rev. 1 F-Area PUREX LHW Monthly Weight Ratio Data
Page B7 of B16

' " ' " l' rr'__
-" ....

!Fe "- U_ AI _R__-'.wby s__. by e_. b ¥ e_ by w/LowTot_ " -_----:=_'---_- --'_-'; ....,, , ,, .._ ----L-

tJ_-'-"_ U-z_-m- pu-__n_- Pu-241 .w*---AJO2 ,r';-(OH)3 "--__'_t2_ _--- P_-__--- F,,,_, ;---_ Fm_-:---_ "'I Fe & _ L_ L"*-_-

Nov-76 121 0.21 .'_.3 1 1"_°̀ . _-_._-_-- 174 ____j '169 114 _ 'Yes Yes Yes Yes
_n___-76 31 0.06 __-_'- 1 347 1"_----__- 41 16_-_ 82 42 I z_ Yes Yes Yes No
___--77 83 0.14 341 1 63_ 1_ 74 -_--- 87 103 431 Yes Yes Yes Yes
Fi-"--77 106 0.18 _ 1 724 2218 88 24._ il7 119 AL'r_ yes yes Yes Yes

_---- _;'_-77 124 0.21 __3 1 Tai ;E_-__- 86 i67_ 77 106 "'" Yes Yes Yes Yes

Apt-77 110 0.19 _ 1 _ .... ;-;;1 116 _ 124 114 _'_ Yes Yes Y-,_ Yes
u=_-77 121 0.21 ---" 2 1170 _-__--_-! 137 _-_1 110 91 _ Yes Yes Y" No
_--77 161 0_s _:: 2 978 --__--7 114 1__-3 90 116 401 Yes Yes Yes Yes
_a_77 41 0.07 _----- 1 _n__3 1817 69 _'.--__ 94 60 420 Yes Y--_ Yes NO

p,_-77 38 0.06 194 1 0 0 0 0 0 86 0 No Me lib No 258
-¢--r77 13 0--_- 17 ..... 0 0 0 0 0 0 -_ 0 No llo Ro Yes
Oct-77 7 0.01 36 0 0 0 0 0 0 83 0 No Me IMo No 48'
_,v-77 10 0.02 67 0 0 0 0 0 0 68 0 No NO lib No 86
Dec*77 8 0.01 61 0 0 0 0 0 0 68 0 No No NO No 68
_'-_L78 18 r_n_'_ 60 0 0" 0 0 0 0 128 0 No No No Yes
F_._78 17 0.03 16 0 auu ,,.,u 36 10742 _ _'-_ _7 Yes Yes Yes Yes

:------ 117 _',_ 118 163 e_m Y*s Y*s Yes Yesu'---78 156 0.27 -_--- 1 1001 --_'_-

Apt-78 185 0.31 *-_ 1 1016 3116 119 2u78 96 162 42_ Yes Yes Yes Yes
Ma,_-78 168 0o_'_ 7-,.16'" 2 _sl]s 2---_-_ 103 la_4 63 90 _ Yes Yes Yes No
"=.-._78 137 0== _._3_. 1 I r'" _-_---,, 127 2_'--'_ 120 128 _ Yes Yes Y,s Yes
Jul-78 92 0.16 _-'_- 2 1040 1Ki-` 122 1164 93 63 4!.4 Yes Yes Yes No

Aug-78 89 0.16 _ 3 ____ _ 46 _ 27 47 122 Yes No Yes No
S-_,_-78 49 0.08 410 1 _ 419 28 .a_.3 36 56 169 Yes Yes Yes No
Oct-78 179 " 0.30 t;'_t 2 I r_,_. 1_'_-_ 121 1128 91 134 406 Yes Yes Yes Yes
,_ov-78 38 0.06 .v_ " 1 0 0 0 0 0 64 0 No No No No _--'_---

--- 0 131 0 No No NO Yes£_,,¢__-78 43 0.07 132 0 0 0 0 0
_____-79 26 0.04 128 1 216 3 _s 25 1160 93 91 413 Yes Yes Yes No
Feb-79 56 0.10 169 1 :_m 419 28 -___---__ 69 139 3G_ Yes Yes Yes Yes
u---79 296 0.60 277 - 1 ,,_-_ 1634 109 "' 1C-___- 88 284 _ Yes Yes Yes Yes

Aix-79 136 0_:_:3 766 3 1278 2241 149 1!_m__ 96 81 426 Yes Yes Yes No
_U___y-78 _ --'_' 0.37 pro; 3 1186 2079 139 874 70 108 314 Yes Yes Yes Yes .
J,_,_n_-79 110 O.19 ____o__ 2 _s_ 1626 102 1,-_,_, 84 64 _/_s Yes Yes Y,s No ......
_'L79 106 0.18 '_'_,=_-_ 2 _ 1_=4_; 164 s,_-._._-- 89 88 mm Yes Yes Yes No

AuV-79 99 0.17 _ 1 601 _ _ 69 • r_ 78 132 360 Yes Yes Yes Yes
Sep-78 67 0.11 621 2 b_s 1013 68 .... 67 60 ;.;& yes yes Yes NO
Oct-78 67 0.11 424 1 0 0 0 0 O 72 0 No NO NO No _;'m
,_,,_v-79 30 0.06 270 1 0 0 0 ,, 0 0 62 0 No No No No _-,o_
Dec-78 7 0.01 101 1 0 0 0 0 O 33 0 No NO No No 113
_J___.*80 22 0.04 2"-,,T,_ 1 0 0 0 0 0 44 0 No No NO No _4

-z.__, 0.40 260 1 " 824 1._-5 96 1167 94 2"_"_r" 419 Yes Yes Yes Yes
u--_,_0 1102 1.87 _ ...... 2 1070 l_s#l 12S 418 34 _ ' 160 Yes Yes Yes Yes
AF=....o0 *-'_-__ 0.44 706 3 1070 lts_ 126 8S4 69 144 au# Yes ...... Yes Yes Yes
s__),-80 122 0.21 "_---_ 2 -m;2-- 1612 101 1168 94 110 419 Yes Yes Yes Yes
,.-- _m _'tl O =_ 679 2 1070 1877 125 !_ 98 98 438 Yes Yes Yes No
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_=....

•- ________ Fe "- _ AI 8_._. by ¢-'- by _--_-=_b ¥ _aF. b,/ wP_-_--To*_ r_. _ "" ------- .......

....... _ ,s i ii i ii -

" _h.,w_ 180 0o__i 578 2 _ 1181 77 _ 58.. 12"/ 247 Yes Y_ Yes Yes

A_ 8-_'_-- 1.42 411 1 1240 2174 I_ 619 80 5rl _ Yam Yes Yes Yam
_; _ 8o 0.14 =_ 2 1-_ 212_ ' ;-_- 1_ 12. 62 _= , ,,ilYes Yes yes " .=
_____ 1_ n _ _ 2 1_ 21_ 4._. 1t__ _ 114 416 y_ ,_ y_ Yes Yes
_;_ _ 0.14 _ 2 11_ L"-7 1_ 1_ 1_ _ m Yes Yes ,_,;

J-__-_JJ1 1M O:-'t'x 11_ 4 _ 1_ 11 _ .... 8 _ 21 _ _ _ _ !_[--'.
_b_l 81 0.14 867 2 --- I,_,_:_ 104 11,_ 93' lib 413 Yes y_" yes No
.... &l M 0.16 10_ 4 1_a_ 1917 1_ _.--._ _ _ _ yes yes Yes k I

•_--,, 61 47 2_7 Yes Yes Y-._ No
__-_.9.oI _'_ 0.21 l___m_ 6 1001 I r_-_ 117 ...-" ,
M--y41 _ 0.12 _1 2 _4 i-2_ 88 m 70 64 310 Yes Yes Yes
_---.&l _ 0.15 " 88"/ 3 1101 i_1 1_ ::--__- "" 8i 4_ _ Ym Yes Yes k , .
J_._l 216 o_:a_"/ a:",i_).__ 2 _4 . ?_._.5 N a_.3 _ _ _ Yam Yes Yes Yes .

A_I _ 0;_ _ 3 1.___ 2471 1_ 1,_-,--___ _ 1_ _R Yes Yes Yes k ]
___,_8_1 1._- o:_£ _ 2 1417 2"__ . 166 1481 117 9_ 621 Yes YeS Yes No .... !
O____1 ' 206 0._;_ 1____ 6 1117 1_ 131 _1 _i 62 1;4 Yes Yes Yes No
_;;_._1 124 0.21 _ 3 1_1 _-"_" 162 1114 _ _ _ yes yes Yes No
_n____l 121 0.21 715 3 l_n___ 1___ 121 1_4 _ 76 _ Yo_ Yes Yes ,,No
_m_ _ 0.11 _:: " 3 r.sz 1_'_--• M ii 71 _ _6 Yes Yes Yes No

11 o.o2 1 o o o o o =6 o No No ,,,No No
.uu_ 14 0._ ....."61 0 816 1£_-'_ 72 _ 536 99 _ Yes Yes Yes No

A_2 1_ 0=_ u_ 4 347 ("-'_ 41 _ 21 _ _ Yes No Yes No
M_ 260 0._ _.-_- 2 11_ 1_-'_'__ 1_ 11_ _ 1_ 3_7 Yes Yes Yes Yes
J.___-82 124 0.21 578 2 947 1661 111 1097 88 _ "".-,,-1. Yes Yes Yes No
j_ . 0.14 _1 1 _ 1512 101 1_/ 1_ 1_ "_ Yam Yes Yes Yes

AW_ 76 0.13 5_ 2 _ 1_2 " 80 , ""'T" 72 61 ._9 Yes Yes Yes NO
.¢___ _ 0.14 Y-'_- 2 _ 13TJ 92 1_ _ _ .s_ Yes Y_ Yes NO
0_ _ 0.16 _____' 3 1101 ' 1_1 1_ 1_:i 97 M _ Yes Yes Yes NO
_,_;_ 87 0.15 _ ' 2 10_ lu77 1_ 1_ 121 _ .t_J Yes Yes ¥ .a_.. No ....
Dec-82 68 0.12 224 1 _ 716 48 10_7 88 124 _ Yes Yes Yes Yes
J-__-83 77 0.13 387 2 _m 1121 75 1127 91 88 405 Yes Yes Yes No
F*_ 1_ 0.21 _ 3 1_4 4 .... 1_ 1_ 1_ _ _ Yes Yes Yes No
_-_ 1_ 0.24 M1 3 11_ _"" 1_ 1174 _ _ _ Yes Yes Yes No

____-_,_._ 110 0.19 _ 1 _ I w:m... 1_ 1_4 127 1_ "_ Yes Yes YN Yes
_ 31 o_o6 '_La_ 1 @ _ 47 lb_ M 51 "'_ Yes Yes Yes No
_,_-_ _ 0'12 207' 1 _ _1 41 _ 78 1_ m_ Yes Yes Yes Yes
Jd_ _ 0._ _ 1 647 11_ 78 1_7._ 111 _ _ Yes Yes Yes No

Aulil-83 47 0.0_ 327 1 347 -"-_- 41 i)_r 63 68 278 Yes Yes Yes No
$__ _ .... 0'_ " 147 1 _m_ 513 _ 11_ 91 1_ G Yes Yes Yes Yes
O_ 94 0.11 168 1 "-,--.," 1_s 68 1624 1_ 147 _1 Yes Yes Yes Yes
_;_ _ 0._ .... 337 1 "_ "0"" 48 967 78 2d) 347 Yes Yes Yes No
D_ 48 0._ _ " 0 _r'__ 1_ _ _ 274 1_ 1219 Yes Yes Yes Yes . ..
jan _-.p_r_ 48 0.08 _ 2 547 aR_ 64 1181 .96 80 .... 424 Yes Yes Yes No
¢,__0,, Ks 0.10 "ms 2 _m__? 1215 81 1301 1_ _ 467 Yes Yes Yes No
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..... _1_,

TotJd s:sdm_ed ..... r-. Me" U238 AI Safe_ Sereby Safeby Safeby wn.ow
"UmJdm O-_:_; Pu-__-'!m_ Pu-241 _I_,__A_IO2 FoIOH)3 Mtd)2 RmiJo Ralll0 RalJo Ratio Fe ody _ _ IFe& bin U238 D_

D_, L,W ,r_) L,W "(W UJWt_ U.JWJ,) LHWtXe)L"W _-) b_. ,Cg) LHW LHW LHW LHW _ LHW Lt_W U_N re)ii

Uu-_- 47 0.08 442 2 624 918 61 616 74 60 329 Yes Yes Yes No

Afw,__A. 47 0.08 "x_ 1 442 810 .... r_ .... 1006 , 81 64 36i Yes Yes Yes ,,, No
May-84 89 0.16 103i 6 747 1310 . 87 E76 46 42 267 Yes Yes Yes No
#-__-54 80 0.14 1_:_'_ 6 1224 2147 143 816 66 32 293 Yes Yes Yes No
Jul o. 114 0.19 681 2 393 689 46 482 39 91 173 Yes Yes Yes No

Au_;_ 142 0.24 1_ 5 1317 2309 164 SI08 73 61 326 Yes Yes Yes No ....
8ep-84 45 0.08 564 2 1417 2484 166 2020 163 39 726 Yes Yes Yes No
Oct_._-._ 91 0.16 12_g_J_ 6 739 12fNI 88 447 38 34 188 Yes Yes Yea No
Nov-84 _t2 0.16 973 4 1170 2062 137 944 76 . 48 340 Yes Yes Yes No
_rJ___-84 99 0.17 734 3 770 1350 90 . 779 63 62 280 Yes Yes Yes No
Jan4S8 37 0.06 649 3 793 1391 93 1017 82 28 366 Yes Yes Yes No

FoI:_..°S 87 0.15 1216 6 716 1266 84 479 39 36 172 Yes Yes Yes No t
Mar-86 29 0.O6 62 0 288 600 33 2682 206 193 _ Yes Yes Yu Yes

Apt-85 39 0.07 399 2 146 257 17 287 23 47 103 Yes No Yes No
._u_-y4S8 103 0.18 2664 12 939 1647 110 303 24 19 109 Yes NO Yes No I
Jun_15 84 0.14 1766 ..... 8 1032 1809 . 121 496 40 24 176 Yes Yes Yes No
Jul435 152 0.26 2443 11 1556 2040 . 182 393 42 31 18_. Yes Yes Yes No

Aug-88 148 0.26 1729 8 1401 1838 164 484 62 40 233 Yes Yes Yes No
Sop-BE . 0.15 1633 8 909 1192 106 348 37 27 167 Y. Y. Y-- _No l
oct4s5 101 0.34 1694 8 816 1071 96 ..... 274 30 28 132 Yes No Yes No l
Nov_5 168 1.07 1518 7 701 919 82 188 20 41 89 yes No Yes NO
Dec.85 30 0.06 1298 6 688 788 68 297 32 12 142 Yes NO Yes No
Jan-86 126 0.21 1020 6 1363 1788 169 755 81 57 362 Yes Yes Yes No....

Feb-86 114 0.19 615 3 1478 1939 173 1248 . 134 82 599 Yes Yes Yes NO
Mar-86 118 0.20 745 4 1317 1727 164 981 102 72 486 Yes Yes Yes No

Apt-86 146 O_K 450 2 1463 1916 171 1432 164 131 _ Yes Yes Yes Y.s ....
u_-7-86 168 0.29 900 4 1117 1466 131 643 69 83 309 Yes Yes .Yes No
Jun-86 13 0.02 79 0 400 525 47 2717 293.... 76 1304 Yes Yes Yes No
_h__-86- 15 0.03 S_P 0 0 0 0 0 0 110 0 No No NO Yes ! •

A.g_S 341 0.58 1118 6 593 _78 68 :ms 26 124 115 Y. No Y-- Yes t
Sep_6 69 0.12 1668 8 .... 1478 1939 . 173 699 64 22 287 Yes Yes Yes No
Oct4S6 12 0.02 848 4 783 1040 93 625 67 7 300 Yes Y.s Yes No

NOv-.86 36 " 0.06 1102 6 0 0 0 0 0" 16 0" ' No No No No 116"9 '
Dec-86 11 1 0.02 1447 7 701 ..... 919 62 326 36 4 157 Yes Yes Yes No
JanAB7 128 0 _ 1858 10 1987 2606 232 654 70 34 314 Yes Yes Y.s NO
Feb,,87 157 0.27 1448 7 1078 1414 126 430 46 51 206 Yes Yes Yes NO .....
..u_:.,87 117 0.20 883 5 1648 2030 181 976 105 61 469 Yes Yes Yes No

AprAS7 119 0.20 712 4 1294 1697 151 966 104 7t5 464 Yes Yes Yes No
IV_y4S7 i71 0.29 916 5 1363 i788 169 771 83 83 370 Yes Yes Yes No ........
Jun-87 100 0.17 791 4 986 1293 116 700 76 59 336 Yes Yes Yes No

.... f

_,_q-87 10 0.02 438 2 539 707 63 809 87 12 388 Yes Yes . Yes No
Aug-87 21 0.04 482 2 246 "323 29 346 .......37 23 165 Yes Yes Yes NO ......
Sep4B7 6 0.01 118 1 ..... 0 0 0 0 0 25 0 NO No No No 129
Oct4B7 92 0.16 336 2 1040 1364 122 1444 156 114 693 Yes Yes Yes..... Y.es j ......

i e
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Total EslJn_ed Safe by Safe by _t_e b y

Uranium U-236 Pu-239 Pu-241 NaAJO2 Ft/OH)3 MnO2 Fe & BanUtW LHW LHW

113 0.19 613 3 1168 1616 138 Yes Yes Yes

109 0.19 488 2 1224 1606 143 yes Yam Yes

143 0.24 4 1384 1818 162 yes Yes Yes

148 0.26 486 3 1140 14_5 133 Yes Yes Yes

127 0.22 482 2 1263 1666 148 Yes Yes Yes

91 0.18 444 3 886 1162 104 Yes Yes Yes

112 0.19 421 2 947 1242 111 Yes Yam Yes

0 0.00 0 0 0 0 0 N/A N/A Pi/A

129 0.22 829 6 1324 1737 168 Yes Yes Yes

164 0.26 1143 6 1426 1869 167 yes yes Yes

136 0.23 817 4 1294 1411 161 yes Yes Yes

193 0.33 838 6 484 496 83 yes No Yes

2 0.00 28 0 0 0 0 No No No

Deck8 1 0.00 28 0 0 0 0 No No No

Jan-89 107 0.18 738 4 662 613 66 Yes Yes Yes

Feb-89 43 0.07 262 1 223 244 28 Yes Yes Yes

Ma;-89 26 0.04 307 2 92 .182 11 Yes No Yes
0 0.00 7 0 0 0 0 NO NO NO

0 0.00 67 0 0 0 0 No No No

Jun4S9 26 0.06 118 1 277 647 32 Yes Yes Yes

Jul-89 70 0.12 304 2 678 1338 79 Yes Yes Yes

18 0.03 342 2 0 0 0 NO NO No

41 0.07 178 1 248 486 29 Yes Yes Yes

Oct-89 0 0.00 7 0 0 0 0 No NO No
1 0.00 99 1 0 0 0 NO No No

Deck9 23 0.04 88 1 262 817 31 Yes Yes Yes
0 0.00 6 0 0 -- 0 0 No No No

.... 0 0.00 0 0 0 0 0 N/A _A _A

.U.e:-90 0 0.00 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A I_A

Apr-90 0 0.00 79 0 0 0 0 0 0 0 0 No No No No 80

May-90 1 0.00 93 1 0 0 0 0 0 8 0 No No No No 95

Jun-90 15 0.01 149 1 46 91 15 301 22 17 96 Yes No Yes NO t
Jul-90 0 0.00 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A

Aug-90 0 0.00 18 0 0 0 0 0 0 0 0 No No No NO t 18

____.p-90 0 0.O0 0 0 0 0 0 N/A IM/A N/A N/A N/A WA WA W A t
o_-so o o.oo - 1_- o o o o _ _ ......._ ---_--_ - No _ No No 1---_--
Nov*90 0 0.00 0 0 -- 0 0 0 _A WA NJA WA _JA WA N/A WA

Dec-90 7 0.01 48 0 0 0 0 0 0 70 0 No Me No No 68

.jK__.-91 o o.oo 0 o 0 o o WA WA WA N/A N0A WA N/A N/A

Feb-91 6 0.01 13 0 0 0 0 0 0 169 0 No No No Yes

Mar*91 2 0.00 6 0 -- 0 0 0 0 0 140 0 No No No Yes
A__al n O.O0 0 0 0 0 0 -- N/A N/A N/A WA WA WA N/A PUA

0 0.00 0 0 0 0 0 N/A WA N/A ....

Jun-91 4 0.O1 3 O O 0 O No No No
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Estimated Fe M_--"--'_-_ Safe by Safe by Safe b y Safe by I w/Lo____________ww
U-235 Pu-239 Pu-241 NaAI02 Fe(OH)3 Mn02 Ratio-----'----_ _ _ _ Fe & Mn U238 I Diluen___•.w,-------_-- ___..__..__._______._w,.w _.w

I 573 0.97 632 4 0 0 0 0 0 261 0 No No No Yes'
481 0.82 849 4 0 0 0 0 0 _232"--'---'---_-- NO NO NO Ye_____js

1 53 0.09 44 0 0 0 0 0 G 302 0 No No NO Yes
1 6 O.Ol 161 1 o o o o o zo_--"-'__ No No No _ 16_N/A N/A N/A N/A
_1 0 0.00 0 0 0 0 0 N/A N/A N/A N/A
,1 0 0.00 0 0 0 0 0 N/A N/A N/AN/'_-'_'-A_ " N/A N/A N/A NIA

0 0.00 0 0 0 0 0 N/A N/A _N/A N/"_'------A_NIA N/A N/A i N/A

0 0.00 1 0 0 0 0 0 0 0 O No No NO _ 1

65661 229 195501 663 309232 573757 31027 706 46 _91 23_ YN Yes Yes _ 51843
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Page B13 of B16 FigureB.2 F-CanyonPUREXLHW MonthlyMn:Fissile.MaterialWeightRatios
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PageB14 of B16 Figure B.3 F-Canyon PUREELHW Monthly U-238:Fissile Material Weight Ratios
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PageB15 of B16 Figure B.4 F-Canyon PUREXLHW Monthly Al:FissileMaterialWeight Ratios
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Page B16 of B16 Figure B.5 F-Canyon PUREX LHW Fissile Mass in Months

Not Exceeding Minimum Safe Weight Ratios of Fe, Mn and/or U-238
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Rev. 1 H-Area PUREX HHW Monthly Weight RatioData
Page C1 of C6

Total Estimated

Uranium U-236 Pu-239 Pu-241

Date

Aug-56 197 1.22 266 0
230 1.43 361 0

0ct-55 174 1.08 108 0 ........ : ....

Nov-66 89 0.55 64 0 Ye ::

Dec-55 190 1.18 206 0 Ye

Jan-E6 177 1.10 186 0 Yes

Feb-66 186 1.15 1606 2

Mar-E6 96 O.60 163 0

161 1.00 150 0

192 1,19 160 0

Jun-66 112 0,69 232 0

Jul-56 239 1,48 1033 1

128 0.79 266 0

118 0.73 505 0

0¢t-86 161 1.00 984 1

Nov-E6 134 0.83 318 0

Dec-66 166 1.03 432 0
Jan-67 221 1.37 358 0

Feb-67 112 0.69 367 0

Mar-E7 114 0.71 292 0

Apr-67 164 1.02 381 0
410 2.54 301 0

165 0.96 392 0

99 0.61 220 0

58 0.36 214 0

Sep-67 245 1.52 335 O
Oct-67 28 O.17 387 0 No

Nov-67 46 0.29 646 1

Dec-67 160 0.99 381 0

Jan-58 67 0.35 463 1

Feb-58 23 O.14 540 1 No

Mar-58 86 0.53 363 0
48 0.30 661 1

149 0.92 350 0

344 2.13 626 1

159 0.99 171 0

A -58 36 0.22 278 0

76 0.47 413 0

261 1.62 473 1

24 0.16 26 0
i Dec-58 32 0.20 496 1

50 0.31 349 0
Feb-69 188 1.17 211 0

92 0.57 217 06187 38 16728 17

.

• t
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WSRC-TR-93-872 APPENDIX D
Rev. 1 H-Area PUREE LHW Monthly Weight Ratio Data
Page D1 of D4

,, Ii_ _-.... ,,,,

Depleted Es;;v:,-;ted Fe M6 U_ AI Safe by SIIfl by -_q,_F_.tb 'f ___,llI=ty w/Low
U_-_-_'_m U-235 Pu-239 Pu-24i F-._'AJ02 Fe|OH)3 u-_- Ra_,u [_ R,_,,_, R__-_-_ Fe _r,'_ M,_only Fe& "'- V2_,_ L'_-___s....

Date LHW IK_) LHW IK_) LHW iN) LHW 19) LHW (Kg) LHW IKg) LHW IK9) LHW,, LHW LH1N,, LHW L_,_-" L_,_ L;,';'; U-,'W ,, Ig)
Aw_l-55 32 0.20 3 0 947 0 0 0 0 156 1549 No No No Yes
Sep-86 22 0.14 4 0 a-t-J 0 0 0 0 182 21_ No No No Yes
0ct-58 20 0.12 21 0 1047 0 0 0 0 122 2__-_--_" No No No Yes
Nov-G5 22 0.14 10 0 1317 0 0 0 0 140 _ No No It: Yes
_r__,____-58 60 n _7 30 0 1247 O 0 0 0 139 1021 NO No No Yes
Jan-E6 71 0.44 66 0 916 0 0 0 0 124 = No No No Yes
Feb-G6 41 0.26 30 O 1--n¢9- 0 0 0 0 131 1168 No No No Yes

:'--_6 43 0.27 32 0 1070 0 0 0 0 130 1180 No No No Yes

Apt-86 43 0.27 32 0 1078 0 0 0 0 130 1189 No No No Yes
" May-86 42 0.26 117 0 1047 0 0 0 0 88 913 No No No No 377

Jun-86 52 0.32 _ 0 1_ 0 0 0 0 71 798 No No No No k_-_,
Jul-86 47 029 121 0 1178 0 0 0 0 89 941 No No No No 412

_A,_____ 62 n___ 38 0 1294 0 0 0 0 130 1 _80 No No No Yes
Sep-a_ 55 0.34 40 0 13_ 0 0 0 0 131 1190 No NO NO Yes
Oct=_56 43 0.27 45 0 1078 0 0 0 0 121 1139 No No No Yes
_;v,v-56 89 0.37 ,t3 0 1471 0 0 0 0 131 1184 No No No Yes
Dec-86 67 0.42 49 0 1_,_, 0 0 0 0 131 1174 No No No Yes
Jan-b-7 73 0.45 63 0 .... 1810 0 0 0 0 131 1177 No No No Yes
Feb-E7 ?2 0.45 82 0 1794 0 0 0 0 131 1184 NO No No YesNo NO NO Yes
U.!..... -67 68 0.42 60 0 1_"_ 0 0 0 0 131 1183

Apt-E7 68 0.42 50 0 1_-_-_ 0 0 0 0 131 1178 NO No No Yes
May-57 63 0.39 47 0 1871 0 0 0 0 130 1182 No No No Yes
_n-87 70 0.43 51 0 1733 0 0 0 ...... 0 131 1174 No No No Yes
Jtd-67 69 0.37 43 0 1471 0 0 0 0 131 1184 No No NO Yes

Aug-E7 44 0.27 "32 0 1086 0 0 0 0 131 1173 No No No Yes
Sap-87 56 0.38 41 0 1386 0 0 0 0 131 1174 No NO No Yes

Oct-6"/ 24 0.16 18 0 608 0 0 0 0 130 1202 NO NO No Yes
- .....Nov-87 34 0.21 24 0 ,, 4" 0 0 0 0 131 1175 No NO NO Yes

'_Dec-57 30 0.19 22 0 747 0 0 0 0 131 1184 No No No Yes
Jan-E8 36 0.22 27 0 909 0 0 0 0 130 1194 NO NO No Yes
Feb-88 38 022 28 0 Rk-__ 0 0 0 0 131 1171 NO NO No Yes
.M-_:-88 38 0.22 26 0 zl_ 0 0 0 0 130 1168 No No No Yes

Apt-58 40 0.25 29 0 aa_ 0 0 0 0 !31 11B0 No No No Yes
M__y.458 24 0.18 18 0 -"'-"_- 0 0 0 0 130 1202 No No No Yes
Jun-68 2_ 0.17 20 0 m 0 0 0 0 131 1166 No No No Yes

Jul-58 24 0.16 18 0 693 0 0 0 0 130 1171 No No No Yes I --
Aug-58 21 0.13 16 0 816 0 0 0 0 131 1169 No No No Yes
Sap-58 16 0.10 11 0 =a_ 0 0 0 O 132 1170 .... No No No Yes

I
Oct-68 18 0.11 13 0"" 447 0 0 0 0 131 1179 No No No Yes
Nov-68 19 0.12 13 0 470 0 0 0 O 132 1181 No NO No Yes
Dec-88 26 0.16 19 0 824 0 0 0 0 130 1182 No No l.. No Yes
.Jlan-69 26 0.16 19 0 _ 0 0 0 0 131 1169 No No No Yes
Feb-69 26 0.16 19 0 G_"_ 0 0 0 0 131 1169 No No No Yes

i Mar-B9 q.1 0.07 7 0 270 0 0 0 0 132 1172 No NO No Yes

T,.zt,I_: 1816 11 1650 2 45877 0 0 0. 0 125 1170 No No No Yes 1322

I •
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WSRC-TR-93-872 APPENDIX E

REV. 1 H-Area HM High Heat Waste
Page E1 of E15
, ,, ,,

i Fissile..... Mass

FI Mn U238 Ni AI Safe by Safe by Safe by Safe by w/Low

FeIOH)3 NaAI02 Mn02 NilOH)2 Pu-2_39_ Pu-241 U-233 U-235 U-238 Ratio Rado Ratio Ratio Ratio Fe only Mn only Fe & Mn U-238 Diluents

Data HHW !F.;) HHW lKg) HHW IKg) HHW |Kg) HHW (9) HHW |g) HHW |g) HHW IG) HHW (.gi HHW HHW HHW HHW HHW HHW Hh"_ HHW HHW |_)
JunAs9 627 2812 211 0 700 4 0 1096 120 163 74 0.049 0 614 No Yes Yes No

JulAS9 B42 ._.92 337 0 1078 7 0 1357 126 180 87 0.037 0 606 Yes Yes Yes No

Au9-69 1013 6402 _ 0 1___83_ 8 0 1313 116 203 98 0.030 0 _s3 Yes Yes Yes No

SepJSI 878 _ 361 0 1121 7 0 1401 130 181 88 0.037 0 609 Yes Yes Yes No
Oct-6I 1437 79-_. 675 0 1792 11 0 11 89 260 126 0.0-20 0 _ Yes Yes Yes No

NOv-69 741 -_ar.n 296 0 986 6 0 840 41 268 126 0.017 0 866 Yes Yes Yes No

i)m=__..o _ 2401 180 0 607 3 0 443 36 219 106 0.0-22 0 736 Yes Yes Yes No

Jan _-a_O_! 414 27--m_- 166 0 761 7 0 991 88 123 69 0.036 0 413 NO Yes Yes No

Feb-SO 426 2269 170 0 780 7 0 868 70 134 66 0.029 0 461 NO Yes Yes No ....

_U__-':_SO .a8-5 2424 182 0 R:9 7 0 1307 98 • 111 64 0.034 0 ;s.'z NO Yes Yes No .

AFt-S0 163 871 66 0 341 3 0 464 38 107 62 0.031 0 360 No, Yes Yes No

M,,7-60 207 1104 83 0 414 4 0 667 63 100 48 0.036 0 .s.sD No Yes Yes No
Jun-60 0 0 0 0 0 0 0 0 0 NIA N/A N/A N/A N/A N/A NIA N/A NIA .....

J-_-60 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A ....N/A N/A NIA

AugAS0 0 0 0 0 0 '0 0 0 0 N/A N/A N/A N/A N/A N/A NIA N/A N/A

Sep60 0 0 0 0 0 0 0 0 0 NIA N/A NIA N/A N/A NIA N/A NIA NIA
OCtASO 0 0 0 0 0 0 0 350 26 0 0 0.076 0 0 No No No No 350

Nov-60 _r_-5 3118 234 0 1047 10 0 1256 94 132 64 0.029 0 444 No Yes Yes No

Dec-60 648 2920 219 0 985 9 0 2329 186 86 42 0.044 0 289 No Yes Yes No

Jan-61 _m 3137 236 0 1366 14 0 1469 112 109 63 0.027 0 365 No Yes Yes No

FabASl 189 290 22 ' 0 186 2 0 83 6 366 61 0.014 0 363 Yes Yes Yes No

Mar-61 0 0 0 0 0 0 0 3 0 0 0 0.077 0 0 No NO No No 3

Apt-61 0 0 0 0 0 0 0 58 4 0 0 O.OYY 0 0 NO No No No 68

MayAS1 0 0 0 0 0 0 0 0 0 NIA NIA N/A N/A NIA NIA NIA NIA NIA
JunAsl 0 0 0 0 0 0 , 0 0 0 NIA N/A N/A N/A N/A NIA N/A NIA N/A

_',_a_AS1 0 0 0 0 696 4 0 154 12 0 0 0.008 0 0 NO No No No 854

Aug-61 756 1162 87 0 0 0 0 1934 144 204 28 O.OY_ 0 1.98 Yes No Yes No .

Sap-61 2946 4831 340 0 1929 22 0 3264 243 296 41 0.036 0 286 Yes Yes Yes No
0ct-61 2039 3137 235 0 1356 14 0 2231 164 296 41 0.034 0 287 Yes Yes Yes No

NovAS1 1426 2192 164 0 967 10 0 1075 ......76 363 61 0.026 0 352 Yes Yes Yes No

Dec-61 91 140 11 0 239 1 0 0 0 198 28 0.000 0 192 Yes No Yes No

Jan-62 0 0 0 0 0 0 0 0 0 NIA N/A NIA NIA N/A NIA N/A N/A N/A

Feb-62 0 0 0 0 0 0 0 163 12 0 0 0.071 0 0 No No No No 163'

Mar-62 0 0 0 0 0 0 , 0 190 14 0 0 0.071 0 0 No NO No No 190

AprAS2 0 0 0 0 0 0 0 16 1 0 0 0.071 0 0 No No No No 16

MayAS2 0 0 0 0 O 0 0 0 0 N/A N/A N/A NIA N/A NIA N/A NIA NIA _
JunAs2 0 0 0 0 0 0 0 0 0 NIA NIA N/A N/A N/A NIA N/A NIA NIA

J,,L62 0 0 0 0 0 0 0 992 71 0 0 0.071 0 0 No .. NO No No 992

AugAS2 2379 3660 274 0 1462 18 0 1609 126 416 58 0.029 0 403 Yes Yes Yes No

____92 2731 4202 315 0 1658 21 0 881 72 666 77 0.018 0 538 Yes Yes Yes No
_n,__.AS2 824 4338 326 0 1720 21 0 1380 116 135 66 0.024 0 487 NO Yes Yes No

Nov-62 696 3660 274 0 1462 18 0 1177 104 137 66 0.026 0 463 No Yes Yes No

Dec-62 865 4564 342 0 1803 22 0 976 98 161 77 0.021 0 535 Yes Yes Yes No

Jan-63 1007 6302 398 0 2267 42 0 2052 210 121 58 0.032 .0 ,_.401 NO Yes Yes No

• f
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" _ilie
.......

==s___

L U-233 Fe Mn U238 Ni , AI Safe by Safe by Safe by Safe by w/LowFe(OH)3 NaAI02 Mn02 NiiOH)2 Pu-239 Pu-241 U-235 U-238 Ratio Ratio Ratio Ratio Ratio Fe only Mn only Fe & Mn U-238 Diluente

Date HHW IKg) ' ,u,uw (Kil) ' HHW IKg) HHW Igg) HHW 19) HHW Ig) HHW lg) 1 HHW Ig) HHW 19) HHW HHW HHW. HH W HHW HHW, ' HHW HHW HHW 19)
_i,5-63 0 0 0 0 0 0 0 0 0 N/A N/A N/A NIA NIA N/A NIA NIA N/A

Mar-63 0 0 0 .... 0 0 0 0 191 19 0 0 0.099 0 0 No No No No .... i91

Apt-63 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A N/A NIA,. NIA N/_A NIA .

May-63 0 0 0 0 0 0 0 0 0 NIA N/A N/A. N/A N/A N/A NIA N/A N/A
Jun-63 0 0 0 0 0 0 0 0 0 NIA N/A NIA N/A NIA NIA NIA N/A N/A.

Jul-63 0 0 0 0 0 0 0 0 0 N/A N/A NIA N/A N/A N/A N/A NIA N/A

Aug-63 0 0 0 " 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A NIA N/A

Sop-63 O' 0 0 0 0 0 0 0 0 N/A N/A N/A NIA NIA N/A N/A NIA N/A
0ct-63 412 2168 i 63 0 _ 17 0 595 53 137 65 0.021 0 483 No Yes Yes No

Nov-83 828 ___5_7 327 0 1867 34 0 1607 14:_ 123 59 0.027 0 409 No Yes Yes No.

i Dec-63 828 4357 327 0 1867 34 .... ' 0 660 61 170 81. 0.014 0 662 Yes Yes Yes No
Jan-64 0 0 0 0 0 0 0 0 0 NIA N/A, NIA N/A N/A N/A N/A N/A N/A

Fib-64 0 0 0 0 0 0 0 0 0 N/A N/A NIA N/A N/A N/A NIA NIA N/A .......

M:;_-J4 0 0 0 0 0 0 454 ' 0 0 0 0 0.000 0 0 No No .... No No 0

Apt-64 0 416 66 0 0 0 167 0 0 0 249 0.000 0 818 No Yes No No

May-64 0 304 48 0 0 0 725 0 0 0 42 0.000 0 138 No Yes No No
Jun-64 0 0 0 0 0 0 0 0 0 NIA N/A NIA N/A N/A N/A NIA NIA NIA

Jul-64 "165 813 61 0 178 2 0 - 1703 174 43 20 0,086 0 142 No No No No 1882

.A.,_-_=-F.4= 371 195 _- 146 0 334 6 0 1374 141 113 64 0.069 0 31b NO Yes Yes No

8ep-64 _ 3878 268 0 587 10 0 748 96 270 129 0.b62 0 896 Yes Yes Yes No
0ct-64 0 O" 0 0 0 0 0 1067 136 0 0 0.128 0 0 No No No No 1067

Nov-64 0 0 0 0 0 0 0 181 23 0 0 0.128 0 0 No No No No 181

Dec-64 0 0 0 0 0 0 0 62 8 0 0 O. 128 0 0 No No No No 62

Jan-65 0 _ 71 0 0 0 260 511 68 0 68 0.088 0 194 No Yea ' No NO

Feb-65 0 416 66 0 0 1 '649 403 64 0 94_ 0.057 0 144 No Yes No .... NoMar-65 _ 1794 132 0 183 1 0 677 59 204 0.067 0 u ro Yes Yes Yes NO

Apt-68 969 8100 q_'_ 0 _ 3 0 676 50 636 255 0.039 0 1_3 Yes Yes Yes ...... No i

May-66 .....8S3 4490 3:37 0 469 3 0 1042 99 296 141 0.052 0 f_-2 Yes Yes Yes No
Jun-65 42 _ 17 0 290 2 0 1023 112 17 8 0.071 0 66 No No No No 1315

Jul-65 677 -m_m 228 0 307 2 0 374 46 441 211 0.046 0 1462 Yea Yes Yea No
Aug-65 269 "1365 102 0 209 .... 1 0 1225 157 94 46 0.096 0 313 .... No Yes Yes No

Sap-65 0 0 0 0 0 0 0 996 128 0 0 0.128 0 0 NO No No No 996

0ct-65 0 1025 161 0 0 0 161 218 46 0 268 0,121 0 890 No Yes No . NoNOv-66 0 "' 1431 ' 225 0 0 0 192 751 170 0 161 0.180 0 499 No Yes No No

Dec-65 0 1282 202 0 0 0 205 372 91 0 221 0.159 0 731 No Yea No No

Jan-66 0 1_ 202 0 0 0 144 0 0 0 886 0.002 0 2929 No Yes No NO

Feb-66 0 0 0 0 0 0 177 649 173 0 0 0.210 0 0 No No No No 649

Mar-66 669 2994 _F; 0 464 11 0 1854 237 128 61 0.086 0 425 No Yes Yes No

Apt-66 1.-a_. 7703 678 0 1063 27 0 1038 133 359 172 0.042 0 1191 Yes Yes Yes No

May-66 13_40 7052 £_q 0 1253 3i 0 1440 201 257 123 0.051 0 852 Yes Yes Yes No
Jun-66 1019 6361 322 0 633 ' 11 0 852 121 381 146 0.064 0 1264 Yes Yes Yes No

Jul-66 897 4723 _t_ 0 823 19 0 888 123 271 103 0.049 0 898 Yes Yes Yes No

Aug-66 572 3008 226 0 489 11 0 699 98 249 119 0.059 0 826 Yes Yes Yes No
Seo-66 483 2543 191 0 424 10 0 442 67 288 138 0.053 0 956 Yes Yes Yes ,, No
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' ' Fissile

Mass

...... F' Mn U238 m m saf-W Safeby safoby saf,by wlLO,,
Fe|OH)3 NLAI02 Mn02 Ni|OH)2 Pu.239 Pu-241 U-233 U-238 U-238 Ratio Ratio Ratio Ratio Ratio Fe only Mn only Fe & Mn U-238 Diluent=

Date HHW |Kg) HHW (Kg) HHW |Kg) HHW IKg) HHW |g) HHW |g) HHW IV) HHW |_;) HHW |_) ,HHVV,, HHW HHW H,HW HHW HHW HHW, HHW HHW ig)
0ct-66 206 1078 73 0 229 4 0 650 102 121 62 0.093 0 402 No Yes Yes No

Nov-66 349 1836 83 0 261 1 0 616 74 238 68 0.074 0 788 Yes Yes Yes No

Dec-66 315 1668 124 0 299 6 0 267 74 293 140 0.088 0 971 Yes Yes Yes No

Jan-67 613 2702 203 0 183 1 0 274 101 886 280 0.161 0 1942 Yes Yes Yes No

Feb-67 216 1129 86 0 116 0 0 1057 162 96 46 0.119 0 317 No Yes Yes No

Mar-67 978 6147 386 0 288 2 0 1097 166 368 176 0.093 0 1221 Yes Yes Yes No

Apt-67 587 3091 232 0 199 1 0 421 61 494 236 0.075 0 1638 Yes Yes Yes No

May-67 486 2664 172 0 202 1 0 588 88 321 138 0.090 0 1062 Yes Yes Yes No
Jun-67 417 2194 168 0 161 1 0 482 74 339 162 0.094 0 1122 Yes Yes Yes No,

Jul-67 769 3993 240 0 318 2 0 954 147 311 119 0.094 0 1031 Yes Yes Yes No
Aug-67 177 930 70 0 107 0 0 62.. 13 546 260 0.060 : 0 1808 Yes Yes Yes No

8°p-67 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A NIA N/A N/A N/A NIA
0ct-67 0 0 0 0 0 0 0 185 33 0 0 0.214 0 0 No No NO No 155

NOv-67 716 3754 226 0 303 .... 2 0 348 .....87 572 218 0.093 0 1896 Yes Yes Yes No
Dee-67 766 3978 298 0 237 1 0 136 34 1067 505 0.057 0 3504 Yes Yes Yes No

Jan-68 121 638 46 0 72 2 0 340 66 153 73 O.137 0 607 NO Yes Yes No

Feb-68 168 868 65 0 99 2 0 132 24 371 177 0.074 0 1229 Yes Yes Yes No

Mar-68 340 1788 134 0 202 6 0 116 39 650 262 0.076 0 1822 Yes Yes Yes NO

Apt-88 .. 170 897 67 0 101 2 0 477 156 154 73 0.230 0 610 NO Yes Yes NO

May-68 0 267 42 0 0 0 136 83 16 0 141 0.08_ m 0 467 NO Yes No No
Jun-68 0 694 109 0 0 O" 136 53 16 0 366 0.087 0 1213 No Yes No No

Jul-68 0 629 83 0 0 0 19 0 0 0 2807 0.002 0 9318 No Yes No No

Au9-68 0 246 39 0 0 0 86 0 0 0 288 0.002 0 946 No Yes No No

Sep-68 65 341 26 0 38 1 0 53 19 333 169 0.136 0 1106 Yes Yes Yes No
0ct-88 386 1869 140 0 211 5 0 138 42 622 260 0.075 0 1735 Yes Yes Yes No

Nov-68 373 1963 147 0 222 6 0 127 36 651 263 0.064 0 1826 Yes Yes yes No

Dec-6° 501 3154 237 0 358 8 0 430 72 396 188 0.064 0 1308 Yes Yes Yes No..

Jan-69 1009 5312 339 0 102 2 0 911 1299 520 211 1.170 0 1723 Yes Yes Yes No

Feb-69 440 2318 174 0 17 1 0 70 13 2631 1256 O.122 0 8720 Yes Yes Yes No

Mar-69 709 3730 241 0 52 1 0 13G_) 172 254 108 0.118 0 874 Yes Yes Yes No

Apt-69 461 2376 178 0 11 0 0 131 14 1658 791 0.095 0 6494 Yes Yes Yes No

May-69 733 1020 37 33 103 1 0 644 71 512 32 0.084 28 449 Yes No Yes No !
Jun-69 2983 1615 178 221 95 1 0 555 61 2382 173 0.083 214 816 Yes Yes Yes Iqo ._

Jul-69 1802 78 61 154 10 0 104 792 62 1040 43 0.068 11B 28 Yes Yes Yes No

Aug-69 0 993 156 0 0 0 179 0 0 0 661 0.002 0 1827 No Yes No No

Sep-69 0 1068 168 0 0 0 257 0 1 0 412 0.002 • 0 1365 No Yes No No
0ct-69 0 1404 221 0 0 0 102 0 0 0 1366 0.002 0 4621 No Yes No No

NoV-69 0 785 123 0 0 0 897 1 2 0 87 0.002 0 288 No Yes No No

Dec-69 0 0 0 0 0 0 18 492 167 0 0 0.309 0 0 No No No No 492

Jan-70 394 2071 155 0 891 1 0 441 138 182 87 0.076 0 602 Yes Yes Yes No .......
Feb-70 743 3911 293 0 1308 1 0 70 22 282 134 0.008 0 933 Yes Yes Yes No

Mar-70 583 3068 230 0 1024 1 0 117 39 267 127 0.018 0 884 Yes Yes Yes No

Apr-70 657 3458 208 0 1219 2 0 506 171 199 76 0.060 0 659 Yes Yes Yes No

May-70 569 2994 180 0 1060 2 0 320 108 215 82 0.046 0 713 Yes Yes Yes No
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t-!=_S!!__
,,

Mass

Fe Mn U238 Ni" AI Safe by Safe by Safe by Safe by w/Low

Fe(OH)3 F_-__J02 ;,_02 M(OH)2 Pu-239 Pu-241 U-233 U-238 U-238 Ri_,,_ R=C,,_ R,i_ I_Z;u R=_o Fe or,_lf Mn only Fe & Mn U-2_3_- DMuents

Date HHW |Ko) HHW (Ks]) HHW (lEg) HHW (Kg) HHW |g) HHW |g) H,_,'_ (g) HHW (g) HHW |g) ;;;_'W F;h_; HHW,, ,':: :';J _ HHW ,:: :'_ HHW HHW (g)
i i i

J._=__-70 0 0 0 0 0 0 O 0 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A

Jul-70 0 0 0 0 0 0 0 0 0 N/A N/A NIA N/A N/A N/A N/A N/A N/A

AWil-70 _'_ 162l) 114 0 _ 0 1_ _ et;I 48 23 0.191 0 160 No No No No 1166

Sop-70 36_a 1_ 142 0 _ 1 0 327 34 196 93 0._r22 0 647 Yes Yes Yes No
Oct-70 334 1760 132 0 _-- 1 0 176 68 .... 110 0.046 0 7o-3 Yes Yes Yes No

Nov-70 814 _2 267 0 1619 2 0 193 21 248 95 0.007 0 822 Yes Yes Yes NO

I)e¢-70 1748 213 68 168 0 0 0 1231 126 741 30 0.103 80 57 Yes No Yes No

J-_n-71 1311 1 .a_-_ 65 79 95 0 0 431 30 I__-_ 79 0.C48 96 i28 Yes Yes Yes No

_e_,-71 801 4218 237 0 987 4 0 926 61 219 78 0.022 0 724 Yes Yes Yes No ....

Mar-71 _:-_- 2816 169 0 642 2 0 _ 31 284 109 O.Or20 0 943 yes Yes Yes No

Apt-71 390 2054 116 0 479 2 0 1160 110 124 44 0.063 0 412 No Yes Yes No

M_-7-?1 br¢; 3040 ::m 0 634. 1 O 134 79 392 187 0.058 0 1301 Yes Yes Yes No
_,_,n-71 517 2722 174 0 606 2 0 28 16 425 172 0.013 0 1409 Yes Yes Yes No .....

J,a-71 697 :8_=_=- 206 0 sm__ 3 0 280 29 321 115 0.015 0 1063 Yes Yes Yes No ..

Au_-71 987 2215 60 29 109 0 0 264 25 I_--:A_- 102 0.063 48 1950 Yes Yes Yes No t
Sap-71 266 250 11 17 1 0 0 67 8 1961 107 0.112 164 1211 Yes Yes Yes No
0ct-71 287 1508 113 0 317 1 0 103 20 356 170 0.027 0 1180 Yes Yes Yes No I

Nov-71 668 35i5 264 0 729 2 0 1789 636 139 66 0.199 0 489 No ,. Yes Yes No t
Dec-71 294 1545 96 0 292 1 0 181 78 _3 127 0.105 0 1072 Yes Yes Yes No

Jan-72 0 0 0 0 0 0 0 3 1 0 0 0.236 0 0 No No No No 3

Feb-72 _35_- 1762 132 0 592 19 0 .... 117 29 240 115 0.022 0 796 Yes Yes Yes No .

M=r-72 284 79 8 11 0 0 0 16 4 9898 352 0.266 .o..._. 1742 Yes Yes Yes No

Apt-72 6775 2908 166 83 656 18 0 59 16 6596 166 0.013 83 1512 Yes Yes Yes No

M_-_y-72 679 3048 229 0 1028 34 0 92 22 262 126 0.010 0 869 Yes Yes Yes No
Jun-72 _o,_ _204.9 154 0 691 23 0 105 26 249 119 0.017 0 824 Yes Yes Yes No

Jul-72 6_945._ 2001 66 176 600 17 0 148 37 4057 54 0.028 146 850 Yes Yes Yes No

Aug-72 21 109 0 0 11 0 0 31 3 257 0 0.049 0 853 Yes No No No l
Sop-?2 ""_'=.,.,_J 2024 129 0 713 23 0 76 19 247 100 0.013 0 ts_,u Yes yes Yes No l
0ct-72 7-_--3_-_: 3".'. _ 166 39 1086 35 0 296 63 2724 70 0.022 18 800 Yes Yes Yes No

Nov-72 601 3162 202 0 1114 36 0 80 28 268 103 0.012 0 °*.45 Yes Yes Yes No

Dec-72 1203---_ 0 _ 116 0 0 0 67 13__-_ 1_ 406 20.717 1091 0 yes Yes Yes No

Jan-73 1367 10 43 112 0 0 0 ?:_9 <L_ __ 2965 113 18.212 297 14 Yes Yes Yes No
-_ 1728 130 0 1331 56 0 174 102 110 63 0.036 0 No yes yes NoFeb-73 _

._M.sr-73 476 2507 168 0 1936 79 0 1198 265 77 37 0.050 0 257 No Yes Yes No

Apt-73 o7_ 3573 268 0 2768 114 0 123 28 118 66 0.005 0 391 No Yes Yes No

May-73 97 610 38 0 12___K2 162 0 39 10 4 2 0.000 0 13 No No No No 12_ .'H.
Jun-73 249 1313 98 0 lrmq 44 0 199 30 98 47 0.012 0 324 No Yes Yes No

Jul-73 438 2304 173 0 1786 73 0 217 31 110 63 0.008 0 366 No Yes Yes No

Aug-73 463 2_-39 155 0 37 76 0 145 19 946 384 0.053 0 3135 Yes yes Yes No

S-__-73 699 3153 236 0 2__3u__ 99 0 779 158 94 48 0.028 0 313 No Yes Yes No
0ct-73 423 _99SZ 167 0 1724 70 0 87 33 118 56 0.00"3 0 390 No Yes Yes No

Nov-73 406 2138 160 .... 0 1649 67 0 348 227 103 49 0.062 0 341 No Yes Yes No

Dec-73 415 439 14 38 0 0 0 40 804 5481 229 20.326 615 3654 Yes Yes Yes No
_,,.'/_ 14_31S 1621 50 133 2 0 0 68 1390 10662 446 19.246 1197 7109 Yes Yes Yes No



WSRC-TR-93-872 APPENDIX E

REV. 1 H-Area HM High Heat Waste
Page E5 of E15

Rssile
M__-_-

Fe Mn U238 Ni AI Safe by Safe by SQfsby Safe by w/Low

FeIOH)3 NaAI02 Mn02 Ni|OH)2 PU-2__- Pu'241 U-2_q3_ U-236 U-___ Ratio Ratio Ratio Ratio RiV,_ Fe _,_y Mn only Fe & Mn U-238 Diluents
Date HHW (lEg) HHW (Ko) HHW |1_) HI'fiN (Ko) HHW (g) HHW |g)!. HHW |g) HHW |9) HHW (g) HHW HHW HHW H;';'_ _ HHW,,, HHW H;-='_ , HIH_,, ig)

Feb-74 2.-aO_- 2_f,7 83 ::_ 2 0 0 143 3342 il _ 22.7_ j _ b • ro Yes Yes Yes No
u.. 82 216 4 0 ,urn-74 2361 2--r'o0 0 169 4662 7161 26.466 em4 4_ Yes Yes Yes No

Alxr-74 "*'_" 897 23 61 0 0 0 63 1167 6482 271 21.G=,_ 7-;c8 _ Yes Yes Yes No
Miy-74 214 _"_ 67 0 737 30 0 37 10 139 63 0._7 0 349 No Yes Yes No
J,_,n-74 607 2030 180 0 1734 71 0 216 67 131 86 0.016 0 331 No Yes Yes No
Jul-74 m'_ 2138 169 0 1886 76 0 _ 164 111 42 0.036 0 zlJ No Yes Yes No

A-,Q-74 9e__ 1181 106 0 l__nO__ 42 0 206 61 123 63 OXr23 0 310 No Yes Yes No __
:=p-74 _ 1131 112 0 orm 40 0 _ 64 112 64 0.038 0 2i3 No Yes Yes N%
0ct-74 186 -'----_-- 95 0 807 34 0 481 133 75 46 0.064 0 248 No Yes Yes N,_......

Nov-74 191 osr: 97 0 824 34 0 317 89 88 62 0.048 0 z11) No Yes Yes NO ......
_n___-74 142 734 62 0 _ 26 0 286 84 79 41 0.064 0 Zbl No Yes Yes NO
J-.__-75 _-_-_ 416 56 72 =_ 9 0 248 63 JmJ 73 0.076 96 286 Yes Yes Yes No--A--

Fe_,-75 160 772 76 0 Q'r_ 41 0 134 64 71 43 0.042 0 _ NO Yes Yes No
---.75 224 1164 114 0 i'_=-a 62 0 267 _ 88 42 O._Tru 0 2Z_ No Yes Yes No

Ap¢-75 260 1_'m_ 108 0 1__6-'_9_ 69 () 188 65 71 37 0.016 0 z4u NO Yes Yes No
Me¥-76 266 1370 116 0 1896 74 0 198 62 71 37 0.016 0 229 No Yes Yes No
":=::.75 188 967 76 0 1196 62 0 113 34 72 35 0.013 0 234 No Yes Yes No
Jul-75 319 1641 162 0 i_ 88 0 _mR 62 70 43 0._22 0 227 No Yes Yes No .....

Aug-75 73 376 37 0 ......._ 20 0 626 906 38 23 0.629 0 123 No No No No 1002
Sap-76 1-_-; 0 48 128 1 0 0 154 4_3 4663 196 31.927 624 0 Yes Yes Yes No
0ct-76 1876 0 64 146 1 0 0 12 422 61219 2668 29.387 6=s7_ 0 Yes Yes Yes No
_,v-76 3133 0 108 290 3 0 0 6 218 190411 788_ 19.206 21378 0 Yes Yes Yes No
Dec-76 148 748 74 0 767 34 0 132 116 81 60 0.070 0 263 No Yes Yes NO .....
Jan-76 _t;I; 1314 130 0 1299 66 0 198 68 86 63 0.024 0 279 NO Yes Yes NO
Feb-76 169 872 86 0 _R_k'2_ 44 0 83 38 89 66 0.021 0 290 No Yes Yes No
M-_:-76 280 1::: 100 0 1._as___ 73 0 295 1301 79 34 0.397 0 Zb/ No Yes Yes No

AFNr-76 197 1017 80 0 103"B_ 61 0 199 56 80 39 0.024 0 260 No Yes Yes No !
May-76 189 978 82 0 __q__ 49 0 162 65 83 43 0.G3_ 0 269 No Yes Yes No
Jun-76 l 208 1073 85 0 .... 1--m_9 64 0 167 56 84 41 0.026 0 271 No Yes Yes No
Jul-76 208 1069 74 0 1103 64 0 260 78 76 33 0.030 0 248 No Yes Yes No

.J.,_,:)-76 216 1113 88 0 1128 56 0 162 44 84 42 0.018 0 274 No Yes Yes No .......
Sap-76 _ 264 1307 110 0 1326 66 0 121 41 .... 88 46 0.016 0 284 No Yes Yes No
0ct-76 198 1022 101 0 1011 51 0 102 37 89 68 0.017 0 289 No Yes Yes I No
Nov-76 102 624 62 0 524 26 0 316 961 61 38 0.700 0 199 NO Yes Yes No
_n___-76 170 875 86 0 862 44 0 76 28 90 66 0.016 0 2i3 No Yes Yes No
J_-_-7"/ 204 1050 83 0 899 48 0 239 248 90 44 0.121 0 2i2 NO Yes Yes No
Feb-77 233 1201 83 0 10_5._ 61 0 281 666 88 35 0._.7_ 0 z_s_ No Yes Yes No
M_-:-77 246 1267 88 0 '1_ r_ O 227 73 93 40 0._30 0 303 NO YeS YeS NO

Apt-77 183 941 93 0 751 40 0 119 44 102 62 0.026 0 330 NO Yes Yes NO
by-7"/ 194 ___" 98 0 R')? 42 0 167 56 98 60 0.G36 0 319 No Yes Yes No
Jun-77 189 971 96 0 801 41 0 265 118 89 66 0.063 0 2_ No Yes Yes No .....
Jul'77 171 sm't 87 0 732 37 0 153 73 97 60 0..046 0 316 No Yes Yes No
A,_m,-77 216 1111 77 0 964 48 0 " 164 95 96 41 0.048 0 311 No Yes Yes I No
Seo-'T7 67 346 34 0 48 0 0 420 161 76 46 0.293 0 243 No .yes Yes No
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,,, _._==_,, • _ae

Fe Mn U238 NI AI Safe by S_-f.eby Safe by _*_#eby w/Low

Fe(OH)3 .m-_AJ02 _.02 .... Ni(OH}2 Pu-__239 Pu-241 U-_-_ U-235_- U-_" !_,_,_, K,,_,,:,, F_,_,,_, Ri_, Iti_,_, Fe o_Jy u.,_ordy Fo & Mn U-23i__ D__'____ti
• ,, m.. lie

Date HHW II_) HHW IKg) HHW II(_) HHW IKg) H.HWI i) u._,WIg) HHW ig) HHW Ig) HHW I.g) ;_n'W HHW h_'_ HHW ...... 1' HHW p;;W ,,uHw, HHW (11)
0¢t-77 1246 0 43 116 81 1 0 27 ua w_m 343 6.urn i23 0 Yes Yes Yes No
Nov-77 2198 0 76 204 38 0 0 26 _____- 1 _6 743 7.00_ 19Q7 0 Yes Yes Yes No
Dec-T/ v_m 0 34 90 13 0 0 32 867 11153 466 16.i01 12_2 0 Yes Yes Yes No
Jan-78 381 0 13 38 4 0 0 7 192 17768 742 12._30 1_, 0 Yes Yes Yes No
Feb-?8 710 0 26 66 6 0 0 27 728 11803 481 19.761 1291 0 Yes Yes Yes No
M-_:-78 813 0 28 78 7 0 .... 0 2_27 ;-----0-_ 148 6 12.Z_r2 16 0 No No No No ....2934.

A1_-78 148 747 62 0 647 29 0 497 _ 71 30 2._; 0 229 No No Yes No .....
May-78 231 1190 82 0 876 48 0 ._-_3 _ 89 38 0=_ 0 _ NO Yes Yes NO
Jun-78 224 1166 91 0 _.0 46 0 KK_¢ 400 81 40 0.177 0 264 No Yes Yes No
Jul-78 221 1138 112 0 796 43 0 601 1_:__ 86 53 0.790 0 279 No Yes Yes No ....

Aug-78 170 876 69 0 _ I' 34 0 _ 418 73 36 0_22_ 0 238 NO Yes Yes No ......
Sep-78 z_z 1196 94 0 __-_--. 46 0 3429 28090 28 14 4.843 0 91 NO No NO No 4341
Oct-?8 141 728 72 0 505 28 0 463 131 76 46 0.089 0 243 NO Yes Yes No
Nov-?8 230 1184 82 0 876 46 0 131 1681 72 31 0.618 0 236 No No Yes No
Dec-?8 206 1064 73 0 787 41 0 369 126 90 39 0.0#4 0 292 No Yes Yes No I

J*_n-T9 227 1172 93 0 1296 78 0 243 84 74 36 0.02_ 0 23_ No Ye_ Ye_ No t.....Feb-79 240 1235 86 0 1879 98 0 242 344 88 28 0.100 0 212 No No Yes No
Mar-79 200 10__- 86 0 1138 69 0 268 76 71 37 0.030 0 230 No yes Yes No

66 0 210 78 73 38 0.033 0 238 NO yes Yes NO
Apr-79 188 967 81 0 1066 I
May-79 217 1118 94 0 1230 78 0 6_. ,,7,, 61 32 0o173 0 198 NO No Yes NO
Jun-79 272 1400 110 0 1_ _--_ 94 0 311 137 72 36 0._ 0 235 No Yes Yes No

Jul-79 232 .... 1196 94 0 1319 80 0 813 947 66 27 0.271 0 178 NO No Yes No ]Aug-78 233 1199 98 0 1_-__ 81 0 603 884 83 31 0.269 0 206 No No Yes No
Sep-79 268 132_ 118 0 1484 88 0 720 _ra 60 33 0.184 0 193 No Yes Yes No
Oct-78 41 212 21 0 17 0 0 138 40 142 87 0.237 0 461 NO Yes Yes NO
NOv-79 0 0 0 0 0 0 0 48 i269 0 0 27._1k3 0 0 No NO No No 46
Dec-79 1778 0 61 164 28 0 0 " 46 1268 12484 620 12._,_,_, 1_ 0 Yes Yes Yes No
Jan-80 3_3_ 0 126 337 317 3 0 6 143 K_:_ 244 0,2-10 _ 0 Yes Yes Yes NO
Fob_O 40_ 0 141 379 69 i 0 4 106 _____89 1211 0.768 3266 0 Yes Yes Yes No
Me_.°O 5180 0 179 480 60 0 0 6 j 131 41600 1734 1._x_8 4,_,: 0 Yes Yes Yes No
Apt-80 __-_'__7 0 80 216 15 0 0 10 270 49@38 2049 6._3 61506 0 Yes Yes Yes NO _

_ ....May-80 609 0 21 66 6 0 0 20 --- 123¢K) 614 12.E06 1381 0 Yes Yes Yes No
Jun-80 214 1102 109 0 1615 100 0 221 69 58 38 0.020 0 187 NO Yes Yes No
J_-80 188 963 98 0 1407 87 0 296 92 64 30 0.02_ 0 175 NO No Yes No

Au_l-80 3_.3 1768 122 0 2661 161 0 3 ub 98 66 24 0.016 0 182 NO No No No 3197
Sep-80 188 _ 67 0 1.a__ 88 0 ____. _ 126 47 20 0._._36 0 153 No No NO No 2078
Oct-80 298 1K_ 105 0 _1 139 0 361 81 55 24 0.016 0 180 No NO No No 2791
Nov-80 260 1287 89 0 1-_- 117 0 _ 78 68 23 0.018 0 177 No No No NO 2396
Dec-80 277 1429 99 0 2148 130 0 ._,_ 70 66 24 0.015 0 183 No No NO No 2667
Jan-81 269 1387 96 0 1691 113 0 286 76 67 29 0.020 0 218 NO NO Yes NO
Feb-81 284 1464 101 0 1787 119 0 :_ 77 67 29 0.019 0 218 No No Yes No

Mar-81 306 1578 124 0 1716 i 128 0 267 68 76 37 0.017 0 247 No Yee Yes No
Apr,81 _9 1180 93 0 1426 96 0 490 672 69 29 0.197 0 193 No No Yes No

M,,_ _4E 1262 100 0 1621 102 ..... 0 346 134 68 32 0.03_ 0 211 No No Yes No
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- Fe "'--._ U238 NI AI S.fi by Safe by Safe by Saf. by w/Low

FoIOH)3 NaAIO2 _;:-O2 Ni(OH)2 Pu-2-_- Pu-24:; U.-233 U-_'_ U-_-___- P---'_--- R,i_(, P,,,_,v, R,,_,_, _,_, Fe i,-,,_ -_-_ ;'-_-z; Fe & "',,-_ Uo__._ E_,_--,zts

n.,.. HHW,C11)J_,'_ tV.f)t HmVtKo) HHWUrn) :::_,_is) HHWIS) :..":WIg) :'-.-": le) ;-;,'Wis) HHW _..'::. ;-;,'W H;-,'_ h_,'_ .... ;-_-,'_ ::,-;" |"::: is)
:_h_ _ 1 218 1126 78 0 1_-'_. 91 0 _. 713 68 26 0.216 0 187 No No No NO lsr, s

h,._...'LS_1 _ 1196 94 0 1:; a. 97 0 681 861 60 26 0:_-_ O 164 No No No No 2 --_-_-_-_-_-_-_-_-_

Aug-81 _ 1466 122 0 1740 118 0 421 -_-'-'_- 66 34 0.062 0 210 No Yes Yes No

___r--.81 _ 1"_-_---* 116 0 17¢tl 118 0 _ 916 68 26 0.214 0 168 NO No Yes No
(]k___-81 _ 1624 120 0 1_: _. 126 0 ISr,S ,r._---z___ 69 29 0.'*,_,_" 0 190 No No Yes No

_,_,v-81 199 1027 81 O 1_:_z 83 0 371 681 62 30 0-_"x4 0 _ NO NO Yes No

_-81 216 1114 77 0 1_--: 91 0 626 '_._ 67 26 0.148 0 188 No No NO No 1981

J_-n-82 144 740 88 0 901 6'i 0 116 60 710 36 0.0_6 0 _ No Ye! .... Yes No

Feb-82 0 0 0 0 0 0 0 11 6 0 0 0.434 0 0 No No No No 11

U-o_2 132 -'_--" 64 0 _ 47 0 4_t 979 63 26 0.'-,._-__ 0 172 NO No No No 1304

Apt-82 268 1-_- _ 109 () 1_-_'_ 96 0 -----_ 748 68 32 0.196 0 211 NO yes Yes No

U-y-82 216 1116 94 0 1 -_,._'- 77 0 _ 131 68 34 0.043 0 211 No Yes Yes NO
Jun-82 198 1019 86 0 12__m_ 71 0 :__:-,_: 111 66 34 0.040 0 210 No Yes Yo, No

_32 38 197 14 0 240 13 0 479 1_ 27 12 1.304 0 89 No No No No /'_'(

Aug-82 _ll 1166 98 0 1416 81 0 _ 276 68 34 0._ 0 211 No Yes Yes No

Sap-82 169 819 69 0 991 66 0 _ __,,,,_-_ 68 29 0.143 0 178 No No Yes No
0ct-82 178 918 9'i 0 1102 63 0 _ 614 63 33 0.162 0 172 No Yes Yes No

_,v-82 67 343 34 0 _ 23 0 317 66 47 29 O.bb-_ 0 161 No NO Yes No

Dec-.82 " 262 1_'_ 128 0 1_ 89 0 bla _ 69 37 0.064 0 193 No Yes Yes No ....

Jan-83 199 1026 101 0 1--'-'-'-'-'-'-'-'-'_- 101 0 631 2_._ 61 32 0._ 0 166 No No Yes No

Feb-83 40 204 20 0 271 _ 19 0 ;;,'_ 190 40 26 0.242 0 129 NO No No No 618

..u_---.83 247 1273 126 O 1741 126 0 421 ;-"_ 66 38 0.t_7 0 183 No Yes Yes No

Apt-83 147 768 76 0 1042 76 0 617 2_3 47 29 0._,_ 0 163 No No Yes No

u'-?..83 178 917 90 0 1266 90 0 _ _ 62 32 0.133 0 168 No No Yes No
Jun-83 137 706 70 0 971 70 0 :.-_, 137 60 31 O._ 0 163 No No Yes No

Jul-83 97 _ 49 0 ---'_'_- 0 0 618 128 42 26 0.u_'u 0 137 No No No NO 1203

Au9-83 166 797 67 O 1101 78 0 ,_,:_ :.--,- 48 24 0.124 0 147 NO No No No ! 1

Sep-83 149 766 76 0 1_n_.2 76 0 _-_- 66 63 33 0.026 0 173 No Yes Yes No
Oct-83 130 672 66 0 A:s 6"/ 0 616 124 48 24 0.061 (). 147 No No No No 1509

Nov-83 _ 1_s____ 164 0 2=*5_,_.,_ 182 0 -:"3 10_ 60 31 O.019 0 193 No No Yes No

_r___-83 186 961 76 0 1_'_ 96 0 417 '163 63 26 0.061 0 171 No No No No 1851
Jan-84 87 460 44 0 794 62 0 z_ 70 43 27 0.1_3z] 0 140 No No Yes No

Fe_ 210 1--n_O- 88 () 1920 148 0 :o,,, 123 48 22 0._r'_8 0 148 .... No No No NO 24.57

-----; ,=,v_ _:29 1231 97 0 2189 169 0 _ 111 48 23 0._23 0 160 No No No No 2704

Apr._-._ 271 1396 110 0 2479 191 0 _,m 76 49 24 0.014 0 168 No No No No 2908

Mmy=_,-" 176 902 76 0 I___L__ 124 0 ,-,-,4 143 40 21 0.03_ 0 130 No No No No 2289 ....
J,_,n-84 _ 1146 96 0 20-'3_- 168 0 621 106 43 22 0.022 0 139 No No No No 2717

J.__ °.,_r" 24 126 12 0 224 18 0 138 27 34 21 0.048 0 110 No No No No 377

Au_;_.._,-_ 160 _?:_ 69 0 1481 113 0 ..... 69 44 23 0.02@ 0 142 No No No No 1907•_-- o,, 192 991 63 0 1760 136 0 34,9 67 48 24 0.017 0 146 No No No No 2234
,_q:llo-_-_- ....

Oct °5_a 297 1629 129 0 2716 210 0 "_"--'--' 97 48 24 0.016 0 148 No No No No

Nov °-,_.'-." 316 1626 136 0 2881 223 0 686 176 48 23 0.027 0 148 No No No No 1 _=-'_J-

De¢-.84 _ 1692 163 0 2976 _' 0 600 199 46 28 0.u3u 0 160 No No Yes No
J,,.,.m; I_S 988 ! 91 0 1348 72 0 b/'_S _-_ 49 29 0.070 0 168 No No Yes No .....
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i-_ .....

... Ildl=H=,

Fo Mn U2_3__ Ni AI _¢__eby $_e by Safe by Sate by w/Low

F_(OH)3 ___-sJO2 Mn02 Ni(OH)2 Pu-2___ Pu-241 U-233 U-___'_ ' U-2___ I_, I_-___-._ P_---=---_,- R,,_, K,,_,_ Fe,._.._,,-:-.i Ma =_---__;fFe,._.&Idn U-2___,....., _r_..
' liDate HHWIKo): HHWIKg)H;-,"_IKg) H,,uw-'(,Ko) :--._lg) HHWIg) HHWIg) ,u,.,uwlg) I-_'_'lg) HHW ;":';'." |-"_ I-_,"_ I_r_'_ .... HHW ....... 19)

Fi_,_B8 278 1L_'_2_ 128 0 2006 108 0 248 100 61 34 i 0,---___ 0 _""-_'-_ NO Yes Yes No

M-__-.85 ._..3 1765 160 0" 2.a___o 132 0 _t 119 59 33 0o@_ 0 191 No Yes Yes No

Apr-S_:_ _____ 1867 187 0 2_s'_ 141 0 ._ _-'%'_,__" E1 28 0.041 0 164 No No Yes No
U_-y.85 _- 1-_-: 178 0 Z_ 149 O _ 319 68 32 nnr_ 0 187 No Yes Yes No
Jun-,_,,_ 217 1119 92 0 1574 84 0 610 231 60 26 0.0ii 0 162 No No No No 22-_3

_h_a.85 _-_,_ 1_____ 100 0 174._" 93 0 68_ 23i 60 25 O.C_; 0 181 No No No No 25__=0_

Aug-._,_ 260 1341 132 0 %_: 100 0 r.no 178 68 34 0.041 0 178 No Yes Yes NO

___F_88 131 u:o 67 0 -_.2 51 0 "_,_._ 160 44 28 0._7 0 160 No No Yes NO
Oct.85 0 0 0 0 0 0 0 173 69 0 0 @:_2t41 0 0 No NO No NO 173

Nov-,_,_ 131 I) 7o 67 0 9_.2 61 0 66 22 68 40 0.011 0 210 Mo Yes Yes NO

De¢__-88 _ 2025 200 0 _ 161 0 217 78 68 40 0,013 0 210 No Yes Yes No .......

Jan._-P.5 168 797 75 0 1114 83 0 75 1 2_0 41 24 0.C_, 0 136 No No No NO 1949

F,_B6 243 1250 113 0 1741 130 0 188 69 62 38 0.018 0 200 No Yes Yes NO

_'_4J8 272 1404 98 0 1;:= 147 0 661 167 63 23 0.034 0 171 NO No No No 26___..... 0 174 No No Yes No
Ap¢-86 248 1263 100 0 lYY_ 132 0 men 132 64 27 0._ .....
May -86 3-_-_ 1_8E-E¢_ 163 0 2__m_=_ 194 0 _ 92 68 32 0.016 0 187 No No Yes No
Jun n-._,_ 172 887 75 0 1252 93 0 684 1G8 47 25 0.060 0 151 No No No NO 1929

Jui-86 263 1387 121 0 1__oO9_ 142 O L_'¢3_ 136 B5 31 0.O3] 0 180 No No Yes No

AL,,4-86 233 1200 106 0 l_m___ " 126 0 337 100 57 31 0.026 0 184 No No Yes NO

Sep-86 252 1299 111 0 I_R'___ 136 0 _ 132 62 28 0.03_ 0 170 NO No Yes No iOct 0-._.= 0 0 0 0 0 0 0 180 ..... 56 0 0 0.311 0 0 No No. No No ! 80

_ov-86 101 619 44 0 718 63 0 11 3 67 36 0.002 0 218 No Yes Yes No

Dec-86 248 1275 122 0 1769 132 0 __'JOE;_ 106 59 38 0.027 0 190 No Yes Yes No

Jan-87 131 671S 67 0 797 48 0 314 98 69 36 0.061 0 192 No Yes Yes No

Feb-87 179 921 64 0 1128 69 0 207 63 67 29 0.0-26 0 216 No NO Yes NO

M-_r-87 175 ___3 63 0 1106 66 0 1184 1_ 39 17 3.i2_ 0 126 No No No No 2_5

Apt-87 276 1421 119 0 1709 102 0 l___m l_-U_..2 43 22 2._s6 0 140 No No No No "_'_
May-87 186 _;Q 64 0 1177 70 0 432 129 68 24 0.046 0 188 No No No No 167r,3

J,__"_-87 171 _o_ 72 0 1068 64 0 427 188 67 29 0.071 0 186 No No Yes No

Jui-87 304 1_- 147 0 18_r-6_ 113 0 ._L00 110 67 39 0.026 0 217 No Yes Yes NO

Aug-87 22 112 11 0 131 8 0 371 106 22 14 0.166 0 73 NO NO NO No 510

S-_rn-87 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A N/A MJA N/A N/A N/A
Oct-87 86 _.2 40 0 629 32 0 26 13 76 43 0.012 0 249 No Yes Yes NO

_,v.87 167 R-rE=- 67 0 1_ 62 0 138 52 70 34 0.023 0 228 NO Yes Yes No

_n___.87 95 :o__ 33 0 5___ 36 0 192 66 61 26 0.047 0 196 No No Yes No ......

J_---_-.._,_ _:)_ 1143 89 0 12__'__ 106 0 198 56 73 38 O.O_ 0 _ NO Yes Yes NO

_.,.-'--.,.._ 168 m;_ 66 0 976 79 0 250 77 66 27 0.034 0 216 NO No Yes NO

._:_._._ 216 1114 88 0 1257 103 0 _ 63 72 38 0.022 0 234 No yes Yes NO

Apt-88 196 1004 78 0 1134 93 0 __,,_,_ 103 64 31 0.038 0 2C-_ No No Yes No
"'- 121 524 0 0 82 3 0 348 106 146 0 0.206 0 474 No No No No 433.... 7 "88 421
Jun_._ 0 0 0 0 0 0 0 421 130 0 0 0.30"3 0 0 NO NO NO NO

J,_a-88 0 0 0 0 0 0 0 13:3 40 0 0 0.300 0 0 No No NO NO 133

Aug-88 0 0 0 0 0 0 0 6 2 0 0 0.382 0 0 NO No No NO 6
._.,,.m_ o o 0 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A
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.... Fe Mn __,_,----_ M AI _- bT -__-__by __-'_ by _--__wit _,_ow

Dote 0 _ 0 0 2414 Yes _ No No . ..
0___.._._ ""'H--'--_----_----- _ 40 _ 0 0....
.--___._ o o o o o o o o o "' WA "--'-" -W_- WA WA WA WA WA WAmlA

.... ..,.n
r_,___._ 0 0 0 0 0 0 0 0 0 N/A uaA N/A N/A N/A N/A N/A N/A
,'_--__ 0 0 0 0 0 0 0 26 7 0 0 n_,-,-7 0 0 . No No No No 28
,"___._9 61 261 0 O 34 1 0 0 0 742 • _n_.---_ 0 2-_--_-_ Yam No No No
_"'----89 32 167 0 0 22 1 0 27 t - -- 0 0.110 0 _-____ Yu No No No

Ap;".--_ 0 0 0 0 0 0 0 117 33 0 0 n_m-7 0 0 No No No No ,17
I_-y _ 47 ''.,-._r" 0 0 32 1 0 1 0 719 0 n _------ 0 _--'-_-_ Yes No No Me
J._-,__-89 6 30 0 0 4 0 0 22 6 111 0 _n__11 0 .sRs No _ No No No 26
.L.o_1 0 0 0 0 0 0 0 1 0 0 0 O::_s--/ 0 0 No No No No 1

Aug-89 19 i00 0 0 13 1 0 IS 2 616 0 0o_.._,4 0 1Q_,_ Yes No No No
•___-__--89 8 39 0 0 6 0" 0 128 37 30 0 0=_ 0 94 No No No No 133
Oct-419 0 0 0 0 0 0 0 _--_- 64 0 0 0_'1---/ 0 0 No No No No _.-_-
,_._ _9 0 0 0 0 0 0 0 122 36 0 0 0:-_ O 0 No No llo No 122
r-.__:.89 0 O 0 0 0 0 0 6 1 0 0 ln:_s-_ 0 0 No No No No .. 6
.a_ 0 0 0 0 0 0 0 0 0 N/'A NIA N/A PMA M/A ll,0A IP/,0A NIP, f/J'A

O O O O O O O 14 4 O O O__ O O No No No No 14
U,--20 0 0 0 0 0 0 0 " 2 1 0 0 n=_7 0 0 No No No No 2

.A__,_-90 0 ! 0 0 0 0 0 0 0 O WA IWA N/A PUA -maria N/A N/A N/A N/A
_'_'n_-y4lO 0 0 0 0 0 0 0 0 0 anna N/A NIA WA N&A N/A N/A NdfA N/A
_,_-_ o 0 o 0 0 o o L. o () WA N/A N/A N/A ll/A M/A N/A M/A " N,'A
&-'-2_;).... 0 0 0 0 0 0 0 0 0 P_n_A N/A N/A N/A ll/A N,'A N/A ll/'A , WA

A__.-llO O 0 0 0 O O 0 0 0 N/A _'A N/A N/A IW/A N/A N/A N/A N/A
e___eo o o o o o o o 1 o o o n_,#-7 0 o No No No No 1
_t_,'_'___-90 0 0 0 0 ...... 0 0 0 0 0 'N/A N/A N/A N/A N/A M/A N0A Pl0A N/A
._,;4K) O O O O O O O O 0 N/A N/A N/A,' N/A lil/A N/A N/A IWA N/A .
D._-S0 0 0 0 0 O 0 0 0 0 N/A N/A N/A N/A IMA I_A N0A IMA N/A
J-__-.-£1 0 0 0 0 0 0 0 0 O N/A I_A N/A IWA N/A N/A N/A ll/A N/A
_,-I)1 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A N/A IWA N/A N/A N/A
• "---_91 O 0 0 0 0 0 0 0 0 ___4 N/A N/A lIMA N/A N/A N/A IPl/A NIA

AF,r-91 4 20 0 0 3 0 0 2 1 ...._'--_ 0 n_,___. ..0 1_.7 YN No Mo No
! u__-91 6 29 0 O 4 0 0 0 0 e,.w 0 _n;._-..--_ 0 -- Yos No Mo No

.'_..91 0 0 0 0 0 "' 0 0 0 0 IWA N/A NIA N/A IM/A ,. ".-_A IWA N/A N/A
Jui-91 0 O 0 O 0 0 0 0 O N/A _, NJA N/A N/A N/A N/A N/A Pi/A N/A

Au_l*91 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A IMA NSA N/A li/A NJA
___-__Ol 0 0 0 0 0 0 0 0 0 li/A N/A IWA IMA iWA lli/A IWA N/A IWA
_n.___-91 0 0 0 0 0 0 0 0 0 N/A N/A N/J_ N/A IMA N/A NJA N/A N/A
,_,_.v-I1 0 () 0 0 O 0 "'0 0 0 WA genA N/A N/A ill/A N/A N/A N/A N/A

-tl 0 0 0 0 0 0 0 0 0 N/A _A N/A N/A 'I/A "...*An ] PMA IWA ili/A__-___-92 6 32 0 0 4 0 "'0 2 1 4tll ' _ 0 18i2 ' Ym No No No
Fob--_ 0 0 0 0 0 0 0 0 0 N/A IWA IM/A ,l_rA lli_A Ili/'A NIA N/'A WA
_u---92 O O O O O O O O O N/A N/A N,fA N/& Id/A N/A llk'_ N/A N/A
Apt*92 0 0 0 ..... 0 0 0 0 0 0 N/A N/A IWA N/A "N/A lil/A IWA N/A NJA

u...,__-_ dl O O 0 0 0 0 0 0 N/A ._-n.A N/A N/A N/A N/A N/A N/A NfA
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r_.__=m_

' .'____i

..... F. U.' _' m' _ s._ s_._ ,..,._,r.d._ ..r,.,,.
Fe|OH)3 _N___-m-2 _._O2 NIIOH)2 pU-?2m Pu-24"1 U-233 U-2_q_- U-_ _ Ratio Ratio _ _i-&m Fe _,;-F _ ,_,'_ Fe & = U-23_ _-_---'._

c.;_ ;,;.'weke):=..--:gee)_. ix..u),_ __;) HHW,lip m_wIg) HmVle) mOW....le) HHWIo) HHW HHW ;,;,-_ m_'w, ;;,'_ ;;_. ;,;,-_, ;:.._,,,, ,,,m;_" _)
im ,, ,•._-92 0 0 0 0 0 0 0 0 0 N/A N/A WA N/A N/A WA N/A N/A ItirA

..9_ 0 0 0 0 0 0 0 0 0 N/A III/A N/A N/A N/A N/A N/A N/A N/A

' Au_l-92 0 0 0 0 0 0 0 0 0 N/A N/A N/A WA N/A N/A N/A N/A N/A

_-_-_r_-_2 0 0 0 0 0 0 0 0 0 N/A N/A N/A ....N/A N/A N/A N/A N/A N/A
_n.___-92 0 0 0' 0 0 0 0 () 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A

_,_-_a2 0 0 0 0 0 0 0 0 0 IWA IWA N/A N/A IWA . IWA N/A lll/A N/A

_n___-II2 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A li/A NfA BI/A N/A N/A

To*-k, 1_ 493718 ":m_'.O 4763 _ 1_ .a-z'_ l_W__n_L_._ 171__t__ 190 E3 0.2_' 7 361 Y_ _'es Yes No 1(.-_.._._
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PageE15 of E15 Figure E.5 H-Canyon HM HHW Fissile Mass in Months
Not Exceeding Minimum Safe Weight Ratios of Fe, Mn and/or U-238
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I Finile
I F* U238 AI Safe by Safe by w/Low

Fe{OH)3 1 NaAIO2 U-_ U-236 U-238 Ratio Ratio Ratio Fe only U-23i Dlluents
Dm LHW {Ko) LHW IKo) LHW Ig) LHW Ig) LHW Ig) LHW, LHW LHW LHW LHW (g)

ii I1|,

JunAS9 0 0 0 62 7 0 0 ......0 No No 62

Jul-69 0 0 0 63 6 ... 0 0 0 ... No No 63

Aug-69 0 0 0 62 6 0 0 0 No No 62

Sep-69 0 0 0 .. 63 6 0 0 0 No No 63
Oct-69 0 0 0 63 6 0 0 0 No .... No 63

Nov-69 0 0 0 64 6 0 0 0 No No 64

_n___-69 0 0 0 64 6 0 0 0 No No 64

Jan-60 0 0 0 63 6 0 0 0 No No 63

Feb-60 0 O 0 63 5 0 0 0 No No 63 _

..... -60 0 O 0 64 5 0 0 0 No No 64

Apt-:60 0 0 0 63 6 0 0 0 No No 63

.Ma,/-60 0 0 0 63 6 0 0 0 No No 63
Jun-60 0 0 0 0 0 FUA N/A N/A N/A N/A ...

Jul-60 0 0 0 0 0 N/A N/A N/A N/A MA

AugASO 0 0 0 0 0 N/A N/A N/A N/A N/A
8ep-60 0 O 0 0 0 N/A N/A N/A N/A N/A
Oct-80 0 0 0 63 5 0 0 0 No No 63

Nov-60 0 0 0 63 5 0 0 0 No No 63

Dec-S0 ' ' 0 0 0 62 '6 .... 0 0 0 No No 62

Jan-61 0 0 0 62 5 0 0 0 No No 62

Feb-61 0 0 0 0 0 N/A N/A NIA NIA N/A

Mar-61 43 1 0 0 0 N/A N/A NIA NIA N/A

Apr-61 36 4 0 0 O N/A N/A NIA N/A NIA
May-61 39 6 0 0 0 N/A N/A NIA N/A NIA
Jun-61 46 6 0 0 0 N/A N/A N/A N/A N/A

Jul-61 70 6 O 0 0 N/A N/A NIA N/A N/A ,.,

Au9-61 71 8 0 62 5 590 0 43 Y*= No

Sep-61 39 9 0 62 5 330 0 46 Yes No
Oct-61 87 10 0 234 17 194 0 14 Yes No

Nov-61 0 10 0 197 14 0 0 16 No No 197

Dec-61 "' 0 9 O 0 O N/A N/A N/A N/A N/A

Jan-62 38 9 0 0 0 N/A N/A FUA N/A NIA

Feb'62 70 5 " 0 0 0 N/A N/A NIA N/A N/A

M_-:-62 80 4 0 0 0 N/A N/A NIA N/A N/A

Apt-62 90 10 0 0 0 N/A N/A NIA ., N/A N/A

May-62 130 14 0 0 0 N/A N/A N/A N/A N/A
Jun-62 71 11 0 0 0 N/A N/A NIA N/A N/A

Jul-62 0 10 0 0 0 N/A N/A N/A N/A N/A

Aug-62 64 14 0 109"" ... 9 309 0 42 Yes No

Sop-62 34 16 0 48 4 . 387 0 106 Yes No
Oct-62 '20_'_- 10 0 191 16 6575 _ 0 18 Yes No

Nov-62 1720 9 0 238 21 3772 0 12 Yee No....

Dec -62 2134 9 0 200 20 6584 0 16 Yes No

Jan-63 2484 11 0 . 298 30 4382 0 12 Yes No
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.... Fo U238 AI Safe by Safe by w/Low

FeIOH)3 N,,_AJ02 U-233 U-238 U-_:__ Ratio Ratio Ratio Fe ordy U-_ C:::_,;;;_
Date LHW (1_) LHW |Ko) LHW (g) LHW |g) LHW (g) LHW LHW LHW I.;="_ Lh'W Ig)tit i

F_-_'_ 70 17 0 46 7 648 0 82 Yes No
u_--_J3 71 17 0 0 0 N/A N/A N/A N/A N/A

Apt._-a__ 39 9 0 8 1 2608 0 391 Yes No
u_-y-63 87 21 0 379 37 120 0 18 No No _7o
Jun-63 0" 0 0 107 11 0 0 0 NO NO 107..,
Jul_J_3 0 0 0 216 160 0 1 0 NO No 216

Aug_JJ3_ 38 9 o ' ' 139 143 142 1 21 No No 139
__r-,-_3_ "70 17 (J 189 174 192 1 29 Yes No
0ct-63 107"/ 19 0 676 163 833 0 9 Yes No
Nov-.,_3 2094 21 0 1010 106 1084 0 7 Yes No ....
.n,,,,J_ 2134 31 0 477 93 2336 0 21 Yes No
,_=,-._ 71 17 0 366 80 101 0 16 NO NO ::-,"
_,_._--_4 0 0 0 r.sm 127 0 0 0 NO No 680
u_.;_ 64 15 227 120 16 97 0 16 No No 347

Ap_"_-_-4 34 8 91 _ 63 36 0 6 No No 489
u_.y ,,- 90 21 _ 0 0 129 0 19 No No 362
Jun -_- 118 28 238 2403 319 23 0 3 NO No 2640
J_ __. .a_.3 16 0 ... 226 23 1026 0 24 Yes No

Aug__. 971 17 0 _ 33 lb/ts 0 18 Yes No
8ep-64 1793 35 0 687 71 1_2 0 21 Yes No
0ct-64 39 9 0 197 26 104 0 16 No No 197
Nov---_4. () ' 0 0 302 39 0 0 0 No No 302
I)ec_-_. 0 0 0 39 6 0 0 0 NO No 39
J:--S6 0 0 42 0 0 0 0 0 No No 42
Feb-65 0 0 47 0 0 0 0 0 No No 48
M._':-66 8-m3 13 0 69 6 6566 0 61 Yes NO .

Ajar-65 23R_7 10 0 271 24 4600 0 12 Yes No
May-66 2133 16 0 313 30 3561 0 17 Yes No
Jun-G5 243 34 0 118 13 1973 0 93 Yes No
Jul-65 1.a_-3 16 0 362 43 2115 0 16 Yes No

Aug-,,_,_ 789 38 0 789 101 622 0 16 Yes No .
:iF-6_5 196 46 0 611 66 199 0 30 Yes No
Oct_J__ 0 0 192 27 6 0 0 0 No No 219
No;,"_5 0 0 66 26 6 0 0 0 No No 81
n,,.Ju: 0 0 46 23 6 0 0 0 No No 68
J-=n_ 0 0 76 23 6 0 0 0 NO No 99
Feb-___ 134 32 6 21 6 2b73 0 386 Yes No
._._- _ 1562 42 0 424 64 1912 0 32 Yes No .....

Apr.6 3786 68 0 230 29 8686 0 82 Yes NO
May-,_6 3419 42 0 411 67 4344 0 33 Yes No
Jun_6 2._- 0 0 644 91 2002 0 0 Yes No
J,.__ 2173 0 0 162 23 7002 0 0 Yes No

Aug-66 1_ 20 0 63 9 12226 0 105 Yes No
Sen-66 1346 42 0 131 20 6370 0 105 Yes No

• t g
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,, ,, t._ _ __=_aafn_ c=

' M_a)i

Fe U238 'AI ... Safe by Safe by w/Low

Fe(OH)3 .___-AI02 U-233 U'"2.35 U-238 Rstlo Ratio Ratio Fo only U-238 Dlluents

D.;. , L.WtXt! Lm'f,CXg) mW l=) LmVtO) L.W t_], mW mW L.W U.,"_ _'_" ta)
__- _ 16 o 3o s ms _) '_77 yes No

Nov-66 999 37 ' ' 0 867 80 937 0 22 Yes No
Dec-_'_ 793 0 0 240 69 1659 0 0 ,, Yes .. No
J,,n-67 1472 64 0 103 38 7441 0 176 Yes No
Fe,_-87 661 34 0 89 13 3863 0 124 Yes
u.=-:-6"7 2_---'_ 0 0 66 8 22002 0 0 Yes No
Apt-67 ' ' 1696 42 0 50 7 167_9 0 278' Yes No
u-_y-67 1316 34 0 300 48 2296 0 37 Yes No
Jut.-,,=7 1009 0 0 66 9 9_;_s 0 0 Yes NO
J'__-67 1978 34 0 66 9 18601 0 199 Yes .... No

Aug-6"7 616 45 '" 0 716 163 460 0 21 Yes No
8ep-67 0 0 11 496 106 0 0 0 NO NO 507
0ct-67 0 0 18 210 48 0 0 0 NO NO 228
Nov-67 1731 0 0 116 29 7810 "'0 0 Yes No
Dec-67 1958 30 0 36 9 28097 0 z/o Yes .. No
Jan-68 £_ 64 0 53 10 6164 0 44cs . Yes No
Feb-68 616 61 0 92 17 3478 0 183 Yes No
Mar-68 1051 64 0 63 18 10363 0 _ Yes No

Apr-68 687 42 0 67 19 6377 0 23i Yes No
May-68 67 16 9 3 1 2927 0 439 Yes No
Jun-68 188 48 9 3 1 8194 0 1229 Yes No
Jul-68 188 48 19 0 0 5263 0 _ Yes No .

Aug-68 128 ' 30 346 ,,, 33 16 176 0 26 Yes No
Se._n-68 452 70 0 23 7 10481 0 1027 Yes No
0ct-68 860 0 0 23 - 7 19918 0 0 Yes No
Nov-68 1199 70 0 6 1 128883 0 .... 4760 Yes No
Dec-68 1.a_;-- 0 0 14 2 52616 0 . 0 Yes No
Jan-69 2759 78 0 76 _16 18879 0 324 Yes No
Feb-69 1066 0 "' 0 27 5 20861 0 0 Yes No
Mar-69 1917 48 0 167 21 6018 0 95 Yes No

Apt-69. 1402 74 0 41 .. 6 17722 0 686 Yes No
May-69 1662 70 0 97 11 8923 0 240 Yes No
Jun-69 2.a_-- 74 O 49 5 26119 0 493 Yes No
Jui-69 405 72 15 187 16 1049 0 117 Yes No

Aug-69. 168 40 21 0 0 4264 0 _lm Yes No
8ep-69 255 61 24 0 .. 0 _ 0 848 Yes NO ....
0ct-69 196 48 26 0 0 3986 0 698 Yes NO
Nov-69 0 0 106 0 0 0 0 0 No No 106
Dec-69 -'_:_ 77 279 145" 64 398 0 60 Yes No _
Jan-70 1168 ' 61 0 " 126 38 4883 0 ._ 135 Yes NO
Feb-70 1967 40 0 123 38 8344 0 107 Yes NO
Mar-70 1667 61 0 266 88 3271 0 78 _Yes NO
Apr-70 1994 96 ... 0 217 73 4793 0 145 Yes No
Mev-70 1612 56 0 282 9.5.. 2984 0 65 Yes, No
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e.t__R_
r_

in___
WHZZ_

Fe U238 "AI Safe by Safe by w/Low
Fe|OH)3 NaAI02 U-233 U-235 U-238 Ratio Ratio Ratio Fe enl}, U-_38 Olluents

LHW LHW LHW LHW L;1-_ Ig)
Date LHW !F__) LHW |Ko) LHW (g) LHW (g) LHW Ill) ....

"_-70 0 0 120 71 12 0 0 0 No No 191
Jul-70 0 0 _ 1 2 0 0 0 No NO 965

Aug-70 763 13 217 280 30 792 0 8 . Yes NO
Sop-70 -a_.3 18 0 331 35 1489 0 18 Yea NO
0ct-70 1011 48 0 292 96 1812 0 64 Yes No
Nov-70 2124 37 0 60 iS 22186 0 242 Yes No
Des-70 4-c_- 42 0 61 6 4217 0 223 Yes No
Jan-71 2-m_-2 32 0 62 4 21922 0 170 Yes No
Feb-71 2061 29 0 83 6 13022 0 116 Yes No
.u--_-:-71 1437 34 0 193 18 3897 0 67 Yes No

Alx-71 1180 66 0 125 12 4917 0 147 Yea NO ....
May-71 lS--r'4. 61 0 26 16 33848 1 784 Yes NO
Jun-71 1607 81 0 29 16 27248 1 693 Yes NO
Jul-71 1922 66 0 140 14 7179 0 132 Yes NO

Aug-71 _m___cu__ 60 0 _2"t 31 6294 0 50 Yes No
8ep-71 416 0 0 96 11 2263 0 0 Yes NO
0ct-71 n-)n 32 0 31 6 14060 0 342 Yes NO
Nov-71 1_K)6 69 0 24 8 41763 0 949 Yes No
Dec-71 711 0 0 23 10 16370 0 0 Yes No
J'-.".-72 0 0 0 29 7 0 0 0 No No 29
Fob-72 810 0 0 120 30 3643 0 0 Yes NO
u_---72 62 0 0 142 35 229 0 0 Yes NO

A_,.-72 2672 94 0 180 48 l_kes 0 173 Yes NO
Me),-72 1577 42 0 92 22 8948 0 149 Yes NO
_'m-72 942 0 0 191 47 2579 0 0 Yes No
Jul-72 2016 107 0 84 21 12681 0 420 Yes NO

Aug*72 161 24 0 72 6 1103 0 110 Yes NO
___-_72 1307 90 0 66 16 10412 0 449 Yes No
0ct-72 2_-a_- 48 0 141 26 10760 0 112 Yes NO
Nov-72 1710 61 0 86 30 10411 0 233 Yes No
Dec-72 670 37 0 6 116 631 20 21 2168 Yes No
Jan-73 769 86 0 16 293 26017 18 177b Yes NO
Feb-73 916 29 6 225 1812 2066 8 41 Yes NO
Mar-73 1240 21 0 271 68 2389 0 25 Yes No

Apt-73 1697 13 0 160 36 56150 0 26 Yes NO
May-T3 235 0 0 75 18 1624 0 0 Yes No
}.__-73 691 21 0 161 22 2396 0 45 Yes No
J_-73 1167 26 0 127 18 4807 0 66 Yes No

Aug-73 1310 45 0 196 26 3502 0 76 Yes No
__-_p-73 1605 37 0 291 S7 2990 0 43 Yes No
0ct-73 1381 815 0 76 29 9476 0 366 Yes No
Nov-73 1346 86 0 107 40 6859 0 268 Yes No
Dec-73 2641 56 0 16 167 82562 10 1146 Yes No
Jan-74 7983 0 0 16 149 266656 10 0 Yes ,No

t.

t • r i
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' R==Ho
' Mmm

Fe U238 "AI Safe by Safe by w/Low
Fe(OH)3 NsAI02 U-233 U-238 U-238 Ratio Ratio Ratio Fe onl,y U-238 Diluents

P,t,, LHWtKo) LHWtKo) LHWre) LHwtg) LHW(u) LHW LHW LHW LHW LHW iS)i i

Feb-74 13676 72 0 22 299 324743 14 10_ Yes., No
.,-74 1_ 80 0 20 340 347808 17 i.302 Yes No

Apt-74 394.1 67 6 306 4976 6598 16 71 Yes No
_u_-7-74 I_N___ 82 0 44 12 ,,, 11947 0 610 Yes No
Jun-74 1676 0 0 45 12 18488 0 0 Yes NO
J_-74 1--m_- 0 0 34 9 28302 0 0 Yes No

Aug;74 917" 0 0 147 37 3257 0 . 0 .Yes No
_8__r.74 mm 2 0 80 20 6836 0 .... 10 Yes No .
0ct-74 940 46 0 112 33 4387 0 136 Yes No
Nov-74 847 45 0 24 7 18828 0 627 Yes No
Des-74 _ 38 0 62 16 6640 0 242 Yes NO
Jan-T5 474" 46 0 1"1 74 14776 4 912 Yes NO
Feb-76 766 69 0 38 61 1!.316 2 660 Yes NO
H,_,.76 w)? 11 0 43 61 10080 1 87 Yes NO
Aix,-76 1201 80 0 44 63 14198 1 696 Yes NO
M=-?-76 1162 68 0 . 46 63 13291 1 .....416 Yes No
Jun-76 864 61 0 37 61 12212 2 466 Yes NO
Jul-76 1_'_3___ 64 0 45 14 16440 0 398 Yes NO

Aug-76 487 61 ()' 408 168 ' 598 0 41 Yes No
Sep-78 877 72 0 81 466 6666 6 293 Yes NO
0ct-76 794 34 0 20 781 21149 40 563 Yes NO

"Nov-T5 1299 0 0 1675 44038 431 28 0 Yes NO

Dec-76 729 ] 64 0 40 114 9464 3 446 Yes No
Jan-76 1117 66 0 110 968 6292 9 167 Yes NO.

Feb-?6 948 86 0 140 1614 3539 11 203 Yes NO
Mar-76 1_ql5_2 91 0 303 68 2331 0 99 Yes NO

Apt-76 1026 82 0 166... 44 3432 0 172 Yes No
May-76 1017 86 0 137 66 3879 0 208 Yes NO
Jun-76 780 14 0 319 117" 1277 0 16 Yes No
Jul-76 1161 .... 106 0 188 54 3274 0 188 Yes NO

Aug-76 887 66 0 190 66 2442 0 ,. 97 Yes No
Sep-76 1IX)7 68 0 _137 47 3864 0 139 Yes No
0¢t-76 me 14 0 119 43, 2891 ....0 40 Yes NO
Nov-76 307 0 0 133 62 1209 0 0 Yes No.....

Dec-76 612 0 0 127 48 2101 0 0 Yes No
Jan-77 796 43 0 86 27 4880 0 . 166 Yes No
Feb-77 m_') 45 0 381 103 1327 0 42 Yes No
M-_r-77 1085 82 0 601 160 1132 0 E4 Yes NO

Apr-77 900 83 0 493 182 963 0 515 Yes No
_M..___y-77 974 93 0 239 96 Z129 0 128 Yes No
Jun-77 710 34 0 29 13 12818 0 382 Yes No ....
Jui-T/ 692 42 .... 0 64 26 ..... 6647 0 262 Yes No

AuQ-77 826 42 0 131 69 3289 0 104 Yes No
Sep-77 240 27 0 64 23 1957 0 140 Yes NO
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......

Mall

Fo I._ AI Safe by Safe by wJl.ow

FeIOH)3 l__-_.A!02 U-233 U-238 U-2___ Ra_lo Ratio Retlo F, only U-_ _-_
r-J_:. ,,LHW!W_) LHW tK.O) LHW tg) LHW ig) U.JWIll) LHW LHW LHW LHW LHW Jg)

0,__.-77 611 22 0 28 240 11390 9 263 Yes No
Nov-77 __;_2 10 0 iS 166 80794 27 613 Yes NO
Dec-T/ _ 38 0 304 3694 948 12 42 Yes NO
Jan-78 _,_a 34 0 6 126 33_1 27 2404 Yes NO
Fab-78 _'ut 68 .a-5_o 6093 38757 60 < 7 3 No No b_z
U---78 _--_ 64 0 147 2084 2016 14 122 Yes No

.A.r_.78 467 6 0 48 417 4986 9 33 Yes No
May-78 919 63 0 84 38 6744 0 _ Yes No ....
Jun-?8 878 46 0 67 27 6892 0 237 Yes No
Jul-78 801 32 0 101 37 4163 • 0 106 Yes No

Aug-78 736 63 0 62 20 6146 0 278 Yes No

_,p-78 -_-2 48 0 66 . 19 8833 0 286 Yes Not___._..78 429 0 0 212 62 1049 0 0 Yes No
Nov-78 1-n_-- 76 0 173 63 3067 0 143 Yes No
D___-78 771 35 0 94 32 4276 0 123 Yes NO
_._._._79 _ 40 0 66 23 _qs_/ 0 _ Yes No
Fi_,,-79 772 12 0 136 47 2977 0 28 Yes NO
_U__-"-79 724 29 0 127 ,,, 36 2984 0 76 Yes No

Apr-78 -E-a3 6 O 112 43 2Yws 0 19 Yes No
May-79 802 36 0 90 41 _ 0 129 Yes No
_J,___q-79 1061 68 O 74 34 74iK) 0 266 Yes No
:___.d-79 894 46 0 62 25 7602 0 246 Yes NO

Aug-79 843 34 0 46 18 9702 0 244 Yes No
8ep-79 1--n_O- 72 0 108 41 6210 0 219 Yes No
_r___-79 _ 96 0 86 24 2943 0 ;Sil Yes No
Nov-79 .a_O_3 96 0 94 674 2246 6 _37 Yes No
Dec-79 1-n--qsJ 72 0 46 238 12172 6 631 Yes No
Jar:._-sJO 1681 42 0 108 346 8106 3 126 Yes No
Feb-80 1_R2_5 30 0 272 1010 31507 4 37 Yes No
u*:_O 2370 63 0 41 928 29997 23 421 Yes No

Apr-80 1227 62 0 51 811 12627 16 404 Yes No
M_-¥-80 _ 70 0 4 108 70446 27 ,. 6696 Yes No ....
Jun-80 820 42 0 8 3 62216 0 1689 Yes No
J,_d-80 678 6 0 832 7067 363 8 2 Yes No

Aug ___ 1309 66 0 197 119 3471 1 110 Yes No
_R,__rn-80 _ 64 0 362 2390 1208 7 68 Yes No
Oct-80 1201 74 0 275 62 2277 0 88 Yes No
Nov-..°0 1016 62 0 677 652 784 1 30 Yes No
Dec-80 978 34 0 261 833 2033 3 44 Yes No
.._..':_1 987 42 0 293 483 1763 2 47 Yes No
Feb-81 1079 53 0 111 08 6064 1 166 Yes No
_-_.'91 1133 60 0 77 20 7880 0 214 Yes No

Apt-81 1000 74 0 73 28 7197 O 334 Yes No
__l___v.81 1021 67 0 37 14 14606 0 606 Yes NO ,,

tP
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'" _',._:e
.....

F, uz3s lu S.-f=tw s,fe by wa.=_
FeIOH)3 NaAI02 U-_-_'__ 'U-2__F_ U-238 Ratio Ratio Ratio Fo only U-_ D;;_,,_

o,,,, L,WtK.) _ _)' _.awIo)' Law.tg)u_w_) unv u_vv u_w uM u_w _)
- J-_n-81 763 22 0 168 68 2484 0 47 Yes No

_._a-81 _' 37 0 66 22 r/4s 0 183 I Yu No

Aug-81 1027 42 0 69 22 7826 0 2£_ 1 Yu
____-,-81 1_09__ 35 0 192 68 zYz6 0 tO yes No , ,
_n,___.81 _..__ 13 0 33 13 148_7 0 127 Yes No
IMov-81 _ 67 0 68 28 7033 0 ;s41 ,,.; Yes No ,,
_nee__-8'1 1042 93 0 38 17 14197 0 796 Yes llo ,,
J__-S2 _ " 102 0 33 14 13_q)0 0 1024 Yes No
F_b-82 0 0 0 21 9 0 0 0 No No 21
u_-__-82 887 40 0 24 10 12634 0 _ " Yes Iio

AW-._2 "1106 71) 0 21 10 271_0 0 11061 Yes No,,,
M,_y-82 734 19 0 30 13 12_ 0 210 Yes No
Jun-82 _m 64 0 10 4 47104 0 2194 Yes No
__a82 310 46 0 so_ 2267 176 2 16 Yes Uo

_A-q_ ,,."!, so 0 4a Is 9713 o _1 v. .o
s.pa2 ess__ so 0 32 7 13e03 0 _0 v_ No

' 0,__.-82 _ 70 O 72 13 8004 0 324 ,, Ym No
•_v-82 376 42 0 49 10 4006 0 zra Yem No
_r___-82 1002 68 0 25 8 21101 0 764 Yes No
Jan-83 802 48 0 341 124 1231 0 44 Yu No
Feb-83 _ 67 0 143 69 1472 0 166 Yes No
_M---83 1028 67 0 96 36 _ 0 _ .... Yes ,, NO

AF-...°3 , 672 64 0 116 48 3069 0 166 Yes No
M__'?-83 779 E8 0 61 ,, 21 8038 0 374 Yes No
Jun-83 614 48 0 37 16 8744 0 _ Yes No
J--L93 447 " 37 0 61 26 3847 0 199 Yes No

Aug-83 722 61 '" 0 260 96 1482 0 77 Yes No
_¢s_p-83 _ 45 0 68 13 4893 0 217 Yes
0ct-83 _ 40 0 90 17 3278 0 147 Yw No,,

N6v_?3 ' '1209 32 0 69 18 9206 0 163 Yu No
_ne_c-83 637 18 0 38 14 8848 0 164 Yes No.......

J___n_R-_ 387 22 0 ,,, 61 .... 22 3038 0 120 Yu No
Feb_-._ 794 38 0 148 46 2806 0 88 Yes No
u.._. 743 64 O 44 14 8746 0 475 Yes No

, :'-_- _'-_ ,,,

AF_r ___ 30 0 82 26 4229 0 122 Yu No ,,,
U-y _-P_r" 347 0 0 319 69 668 0 0 YeS No
Jun-84 441 0 0 67 11 4045 0 0 Yes No
_-S4 49 O 0 '29 6 883 0 0 Yes No

A__-84 317 .0 0 74 16 2261 0 0 Yes No
S.p.-84 381 0 0 66 11 3666 0 0 Yes Ik_
0¢t-84 rd_ 0 0 71 14 4322 0 0 Yu No,,,

Nov-84 626 0 0 27 8 12268 0 0 Yes No
Dec-84 qK-_ 0 '"0 33 21 3496 0 0 Yes No
Jan-85 K_m 0 0 130 82 2121 O ,,, 0 Yes No ,,
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, ;-,_
,,, im___

Fe I.r23_ At Safe by S,,_. by w/Low
FeIOH)3 P__-_02 U-_:t_ U-2_'___ U-238 _ _ Ratio Fe_ U-_8. _:;_,,'_

D... U_vV(X1) LmV!Xa) L_W_D U_WCg) L.W _ L.W L.W LmV ,,,L;.'_ L=.:_ _)
T;.%...o5 --_--'_ 0 0 60 20 8816 0 0 Yes No
u.=: o_5 ,.m 0 0 66 16 6426 0 0 Yes No

Alx,-J_;_ 731 0 0 46 12 8617 0 0 Yes No
u.._m 412 0" 0 28 11 _r21 0 0 Yes No- - -I _ '.....

Jun-88 "_-_J_ 0 0 41 15 _ 0 0 Yes No
__-s6 4-_. o o '43 is e037 0 0 Yes No

Aug-._,_ 249 0 0 77 • 27 1Sir ....i 0 0 Yes No .
_-_; _--3 o o o sm 3o o o o No No s3, ..

i Oct-JJS 24,9 0 0 25 8 r=220 0 0 Yes NO=..,;-,;_.._._ 741 0 0 _ is' =mr/ 0 0 ym No
_n,_-88 _ 0 0 31 11 667_ 0 0 Yes NO ...
j_-- _ i;_m 17 0 81 30 3i&3 0 70 Yes .No
T_._._ _ 33 0 26 10 12102 0 421 Yes No
.... "" 719 20 0 99 37 3802 0 66 Yes NO

AF-.._S 769 61 0 30 10 1337m 0 6_3 Yes NO
u_.¥ _ 327 20 0 66 11 3088 0 120 Yes NO
,:,__ o,_.,_ 600 0 0 21 6 12242 O. 0 Yes NO
Jul_-8__ ._.2 0 0 48 lS ,4796 0 0 Yes No

A,_,,_-86 479 0 0 40 12 .6240 0 0 Yes NO
_-__6 0 0 0 84 19 0 0 0 NO NO 84
0ct-86 191 0"' 0 32 10 3102 0 ,0 Yes No
No; _'_, 470 0 0 16 6 18001 0 0 Yes No
I),c_ 249 0 0 110 .... 34 1177 0 0 Yes No
_._--._,'7 _ 0 0 17 6.. 104,97 0 0 Yes No
r_ _ o o 21 s , ,s4,,e4 o o ,,, yes No
u_-;.87 624 0 0 80 24 34.39 0 0 Yes No

AF.87 _'mR 0 0 ... 130 36 .,.1419 0 0 Yes No
May-87 _£ 0 0 9 2 18431 O, 0 Yam No
J---.-87 678 0 0 147 40 2067 0 0 Yes NO
Jul-87 41 0 0 44 12 489 0 0 Yes No

Aug-87 ' 0 0 0 83 24 0 0 0 No NO 83
s,p-87 163 o o o o WA WA N/A N/A N/A
0ct-87 316 O' 0 68 2i 2446 0 . ,.0 Yes No
NOv-87 180 0 0 10 3 9370 0 0 Yes NO
Dec-87 421 0 0 12 4 ,,,18834 0 0 Yes ,No
J-_.-_-88 314 0 0 22 7 7314 0 0 Yes No
Fel_._. 410 0 0 38 11 6110 0 0 Yes No
='=-;.88 370 0 0 39 12 4949 0 0 Yes No

Ap.-_...oS ___tn 0 0 383 110 313 0 0 Yes No
May-88 0 0 0 60 14 0 0 0 No No 60
J,...m-88 0 0 0 4 1 0 0 0 No NO 4
Jul-88 0 0 0 '169 46 0 0 0 No NO 169

A,__-88 0 0 0 ? 2 0 0 0 NO No 7
_,_-..-88 ii I 0 0 82 24 709 0 0 Yes NO

,=

w,
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FelOH)3 IlaAIO2 U-233 U-236 U-238 il_ I_ I1_ F-e_ U-238 IM
om LHW(xe) LHW._ LHW_) U_Wq) LHWqp LHW LHW U4W LHW LHW re)

0ct-88 0 0 0 43 12 0 0 0 Me Me 43
Nov-88 0 0 0 0 O N/A il/A N/A IMA N/A
Dec418 0 0 0 0 0 N/A WA N/A M/A I/A

H 0 0 0 0 WA NfA IWA IWA M/A
Feb-SS 81 0 0 4 1 7343 0 0 Yam Me
Ma,e-81t 0 0 0 9 3 0 0 0 Me No S

AIx_SS 88 0 0 4,117 143 72 0 0 Me Me 487
M,,y-89 8 0 0 63 16 82 0 0 Me Me 63
Jun4m 0 0 O 4 1 0 0 0 No Me 4
Jul4m 28 0 0 1 0 13360 . 0 0 Yes Me

A_uQ-St 11 0 0 2164 867 3 0 0 Me Me 2164
, _ 0 0 0 13 4 0 0 0 Me Me 13
0ct-89 0 0 0 44 13 0 0 0 Me Me 44
Nov-89 0 0 0 104 30 0 0 O Me Me 104
Dec-89 0 0 0 89 28 0 0 0 Me Me 89
Jan-S0 0 0 0 6 2 0 0 0 Me Me IS
Feb-90 0 0 0 61 16 0 0 0 Me Me 61
Mm-90 0 0 0 0 0 N/A N/A N/A N/A N/A

Apt-90 0 0 0 0 0 N/A N/A N/A N/A N/A
May-90 0 0 O 0 0 WA N/A IWA N/A N/A
Jun-90 0 0 0 0 0 IWA N/A N/A N/A N/A
Jul-90 0 0 0 180 48 0 0 0 Me Me 180

Aug-90 0 0 0 206 69 0 0 0 Me Me 206
sep-Sm 0 0 0 274 ?D 0 0 0 Me Me 274
Oct-90 0 0 0 14 4 0 0 0 No Me 14
Nov-90 0 0 0 96 27 0 0 0 No Me S6
Dec-90 0 0 0 229 66 0 0 0 No Me 229
Jan-91 0 0 0 7 2 0 0 0 Me Me 7
Feb-91 0 O 0 316 90 0 0 0 Me No 316
Mar*91 IS 0 0 246 71 12 0 0 Me No 244

Apt-S1 8 0 0 327 94 13 0 0 Me No 327
May-91 0 0 0 2:96 86 0 0 0 No No 296
Jun-91 0 0 0 397 114 0 0 0 No Me 3S7
Jul-91 0 0 0 364 104 0 0 0 No Me 364

Aug-S1 0 0 0 420 121 0 0 0 No No 420
Sep-91 0 0 0 46 13 0 0 0 Me Me 46
Oct-91 0 O 0 61 16 0 0 0 Me Me 61
Nov-S1 O 0 0 92 27 0 0 0 Me Me 92
De¢-411 9 0 0 22 6 211 0 0 Yes Me
Jam-92 0 0 0 83 :241. 0 0 0 No No
Fob-92 O 0 O 4;7 19 O a 0 Me Me 67
Mar-92 0 O O 30 9 0 0 0 No No 30

Apt-92 0 0 0 0 0 N/A N/A N/A N/A N/A
May*92 0 0 0 25 7 0 0 0 Me NO 26
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r

0 Ib IIo 16
J'_--_-_2 O O 0 16 4 0 O
.P_a-_2 0 0 0 37 11 0 O 0 No lb 37

A_-_--22 O 0 0 78 22 0 0 O Ham No 78
•,--_e-_ 0 0 O 33 9 O O 0 lio lib 33
---r --_

r_,__-li2 0 0 0 31 9 O O O No Ms 31
_,;-._2 0 0 0 O 0 N/A WA N/A IMA w__
r,,--__ 0 O O 26 7 0 O 0 No Me, 26

304899 10360 4032 rd1022 130624 Yes 23038

41,
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PageF12of F13 Figure F.2 H-Canyon HM LHW Monthly Al:FissileMaterialWeight Ratios
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Page F13 of F13 Figure F.3 H-Canyon HM LHW Fissile Mass in Months

Not Exceeding Minimum Safe Weight Ratios of Fe, Mn and/or U-238
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