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INTRODUCHON

The In-Tank Precipitation process (ITP) receives High Level Waste (HLW)
supernatant liquid containing radionuclides in waste processing tank 48H.
Sodium tetraphenylborate, NaTPB, and monosodium titanate (MST),
NaTi205H, are added for removal of radioactive cesium and strontium, re-
spectively. In addition to removal of radio-strontium, _ will also remove
plutonium and uranium. The precipitate generated remains in tank 48H
during processing, whereas, the decontaminated supernate is filtered and
passes on to tank 50H, then to Saltstone. After three process batches the pre-
cipitate is washed, filtered, then transferred to the Defense Waste Processing
Facility for incorporation into borosilicate glass.

The solutions fed to the ITP process are alkaline waste supernate, resulting
from the neutralization of high level acidic waste generated in the
SeparationsCanyonfacilities. The majority of the feed solutions to ITP will
come from the dissolution of supemate that had been concentrated by
evaporation to a crystallized salt form, commonly referred to as saltcake.
Cesium is highly soluble in the supemate, whereas, strontium, uranium and
plutonium are only slightly soluble. The concern for criticality safety arises
from the adsorption of uranium and plutonium onto MST. Both uranium
and plutonium have fissionable isotopes. H sufficient mass and optimum
conditions are achieved then criticality is credible.

_e concentration of uranium and plutonium from solution into the smaller
voivme of precipitate represents a concern for criticality. This report supple-
ments WSRC-TR-93-171, "Nuclear Criticality Safety Bounding Analysis For
The In-Tank-Precipitation (1TP) Process (U)"1,utilizing data representative of
Separation's canyon waste streams (the previous analysis assumed very
conservative bounding isotopic conditions). The historical waste stream
information provides actual uranium and plutonium fissile isotope weight
fraction data.

SUMMARY

Criticality safety in ITP can be analyzed by two bounding conditions; 1) the
minimum safe ratio of MST to fissionable material and 2) the maximum
fissionable material adsorption capacity of the MST. Calculations have
provided the first bounding condition and experimental analysis has
established the second. This report combines these conditions with canyon
facility data to evaluate the potential for criticality in the ITP process due to
the adsorption of the fissionable material from solution. In addition, this
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report analyzes the potential impact of increased uranium loading onto MST.
Results of this analysis demonstrate a greater safety margin for ITP operations
than the previous analysis. This report further demonstrates that the
potential for criticality in the ITP process due to adsorption of fissionable
material by MST is not credible.

BACKGROUND

High Level Waste Process Description
I,

Waste is transferred from the Separations' facilities to waste receiver tanks in
the tank farms. Insoluble metal oxide sludge is allowed to settle out of the
high alkaline solution, resulting in a solution of radioactive waste above a
layer of sludge. The liquid solution is later decanted from the insoluble
sludge fraction and concentrated by evaporation to solid salt. The solid salt
will be dissolved and decontaminated in the ITP process for transfer to the
Defense Waste Processing Facility (DWPtO.

ITI' Process Description

The ITP process contacts HLW solutions with sodium tetraphenylborate and
monosodium titanate to remove radioactive cesium and strontium. The
concern for criticality safety arises from the adsorption of uranium and
plutonium onto monosodium titanate (MST), the adsorbent agent for
strontium. The settling of the material effectively concentrates any adsorbed
uranium and plutonium into the volume of the settled mass. Since
uranium and plutonium have fissionable isotopes, the concentration and
accumulation of the fissionable material is a concern for criticality safety.

MST is added during the first batch of a three batch 1TI' process cycle, and
NaTPB is added every batch. Current plans are to maintain the MST
concentration at approximately 0.3 grams per liter of solution. A 1000 Kg
MST addition will yield an MST concentration of 0.3 grams per liter, in a
batch size of ~ 800,000 gallons. The MST wiU remain in the tank during
filtration, and for the second and third additions of liquid (also ~ 800,000
gallons). The MST concentration (0.3 grams per liter) is therefore determined
against the MST required to process a single batch.2_

Fissile Material in HLW

Fissile material in HLW is dominated by the fissile isotopes of uranium and
plutonium which entered the waste tanks as a result of process losses from
Separation operations. These process losses are documented as monthly

/

.6
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transfers of actinide isotopic and elemental mass losses for all Separation's
waste streams.5 Distinct uranium and plutonium isotopic differences exist
between H-area and F-area waste as a result of operations.

In F-area, the process is primarily the production of weapons grade pluto-
nium. The process extracts plutonium which is mostly 239pu from depleted
uranium which is mostly 238U. Plutonium 239 is the dominate fissile mate-
rial in F-area. The minor quantity (< .5 wt%) of fissile uranium, 235U, in de-
pleted uranium can be ignored.

In H-area, the enriched uranium fuel is recycled for reuse in reactors. The en-
riched uranium began with the fissile isotope, 235U, enriched to approxi-
mately 91 wt%. Over time, the weight percent of 235U has decreased as the
weight percent of 236U has increased for the production of 237Np. Plutonium
is also a by-product of fuel reprocessing. The H-area plutonium has no value
as weapons grade plutonium nor as heat source plutonium and was discarded
towaste.

Uranium and plutonium are both adsorbed by MST in the 1TP process. The
criticality safety analysis requires evaluating the sum effect of fissile isotopes
of both elements. Previous analysis1 and experimentations indicates pluto-
nium, assuming 100% 239pu, alone absorbed onto MST is insufficient for criti-
cality. Fissile uranium isotopes must also be absorbed in combination with
plutonium to impact criticality safety in ITP. As indicated above, F-area ura-
nium is depleted in the fissile isotope 235U and therefore F-area waste stream
material will have less of an impact than enriched uranium in H-area.

Uranium has two major fissile isotopes, 235U and 233U. As mentioned
previously, in H-area, waste receipts from ItHW and LHW streams contain
eRriched uranium. Elemental uranium wt% of H-area HM ttHW and LHW
streams are captured in appendices D and F spreadsheets and figures to show
variance of years of waste receipts. A very small quantity of 233U is also
present from a few Thorex processing campaigns distributed between eight
sludge tanks. In a salt tank, 233U bearing supernate was blended with
supernate from tanks of varying uranium enrichment when deposited as
saltcake. As a result, the 233U content of solutio_ going to ITP is many times
less than the 235U content and is assumed to be represented by an equivalent
235U in the analysis. 6 No credit has been given in this analysis for the impact
of mixing enriched uranium from H-area HM waste with the much greater
mass of depleted uranium from F-area Purex waste.

..

Plutonium also has two fissile isotopes, 239pu and 241pu. Both isotopes are
present due to plutonium process losses and as waste from recycled enriched
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uranium processing. In HLW, 241pu can be directly evaluated as 239pu. This
is allowed when the 240pu content is greater than the 241pu due to the
neutron adsorbing properties of 240pu competing with the fissioning of
241pu.6,7 Plutonium fissile weight fractions in this study were calculated as
(239+241)pu/Total Pu. Plutonium fissile weight fraction data are captured in
Appendix E spreadsheets.

The remainder of this analysis evaluates only the impact of the H-area HM

High Heat Waste (ttHW) process* fissile material losses. The HM Low Heat
Waste Stream (LHW) did not contain 239pu, see Appendix F. The previously
mentioned data of historical actinide isotope and elemental mass losses 4 are
used to evaluate the most limiting condition for ITP operation. Monthly
fissile isotope weight fractions of plutonium and uranium for HM process
waste streams used in this analysis are plotted in Figures I and 2 below.

FIGURE 1.

H-Area HM Fissile Plutonium Isotopic Weight Fractions
(JUNE'59-DEC'92)
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* HM process - Modified Purex process in H-canyon for enriched uranium fuel
reprocessing.
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FIGURE 2.

H-Ares HM Fissile Uranium Isotopio Weight Fractions

(JUN '59-DEC '92)
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The average yearly weight fraction data for uranium and plutonium are
plotted together in Figure 3 below. The most bounding ** fissile isotopic
conditions for ITP occur where both the fissile uranium and plutonium
isotopic weight fractions in combination are at their highest values observed.
This occurs for material processed in the earliest years of the H-area HM
process operation. Additional discussion of this analysis is provided in the
Criticality Safety Analysis section and Appendices B, D, E, and F.

** FissUe-(e.g., 233U, 235U, 239pu, 241pu, 242Am, 243Cm" 245Cm) a subset of fissionable
nuclides, or mixtures of them, which are capable of sustaining a fission chain reaction
with slow (thermelized) neutrons as well as with high energy (fast) neutrons.
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FIGURE 3

Plutonium Va Uranium Weight Fra©tlon for H-area HM Waste
Jun'59-DEC'92

Other Fissile Materials in HLW

Uranium and plutonium are the most abundant fissionable elements*** in
HLW. Other fissionable actinide elements, such as neptunium, americium,
and curium, are also present but are many times less abundant in HLW. s
Neptunium has on_y a fissionable isotope and in the highly moderated
conditions in ITP will only act as a neutron absorber. The mass of americium
and curium in HLW is many times less than uranium and plutonium and
the non-fissile isotopes of these elements greatly exceed the fissile isotopes. 9
The small mass of these elements entering the waste tanks is distributed
throughout a few tanks. The soluble fraction of these elements was further
distributed and diluted during evaporation operations involving concentrate

*** Pissionable-(e.g., 233U, 235U, 237Np, 238pu, 239pu, 240pu, 241pu) nuclides, or
mixtures of them, capable of sustaining a fission chain reaction with neutrons
at some (but not necessarily all) energies. Fissionable isotopes that are not
fissile will not sustain a fission chain reaction with low-energy (thermalized)
neutrons.
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recycle and saltcake deposition. The very small contribution of americium
and curium fissile isotopes to the much larger quantity of uranium and
plutonium fissile isotopes led to these being ignored in this analysis. Sample
analysis of ITP salt solutions and solids will allow continued confirmation of
this assessment of americium and curium impact.

CRITICALITY S_ ANALYSIS DISCUSSION
_.

Scenario Discussion

The criticality scenarios for ITP analyzed in this report involve first the
accumulation of the fissionable material solids in eddies or mounds formed
by agitation of the solids during mixing or liquid additions in the ITP
processing tank 48H. The settling of the solids does not necessarily represent
a criticality scenario. A homogeneous distribution of the fissionable material
solids across the tank bottom would be within safe areal density limits.10
However, the thin slab layer of solids on the tank bottom is uncontrolled and
agitation will alter the geometry of the solids possibly producing a geometry
of concern. The second scenario is the accumulation of multiple batches of
precipitate in ITP tank 49H, the precipitate storage and feed tank to the
Defense Waste Processing Facility.

To analyze these scenarios for criticality potential, an experimental program
was prepared to determine the capacity of the MST to adsorb both uranium
and plutonium.5,11 The experiments covered a bounding range of MST con-
centrations and utilized the maximum solubilities for uranium and pluto-
nium in the alkaline ITP solutions. These studies have provided loading
equations for a range of MST concentrations. In addition, temperature effects
were analyzed since during agitation the solution temperature will increase.

The operating temperature is bounded by allowable corrosion control_condi-tions. 11

For each MST mass addition, the fissionable material loading is defined by the
MST mass concentration during processing. The distribution, or concentra-
tion, of the MST mass in the ITP salt solution provides the maximum chemi-
cal potential between the soluble fissionable material and the distributed MST
particles. The actual 1TP process involves allowing the MST particles to settle
between process batches then repeating for two more batches, or contacts, with
new salt solution. The loading of fissionable material, no matter how many
contacts or batches of salt solution, remains bounded by the chemical poten-
tial or relative concentration difference between the fissionable material in
solution and MST distributed concentration. If good distribution of the"MST
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in the liquid volume is not achieved then the relative MST concentration is
greater and the fissionable material loading less. After the three batches of
salt solution, the precipitate is washed with inhibited water and filtered,
removing the remaining salt solution to Saltstone. The fissionable material
loaded MST mass is then slurried and transferred to tile precipitate storage
tank 49H.

No individualadditionofMST mass intheITPprocess(seeFigure4,page15,
and previousanalysisl)representsa concernforcriticality.The criticality
scenariodefaultstoevaluatingthepotentialformultipleadditionsof MST
involvedin multipleITP processcyclesaccumulating.Accumulationdoes
occurinITPtank49H wheretheITPprecipitateisstoredbeforetransfertothe
Defense Waste Processing Facility. Accumulation could also ovcur in the ITP
processing tank 48H if material is not completely removed between process
cycles.

Tank 49H will receive and accumulate multiple batches of MST along with
precipitate resulting from the added NaTPB. The anticipated process condi-
tion is to accumulate solids from six 1TP process cycles, six MST mass addi-
tions, in tank 49H.

Fissile Material Considerations

In thisanalysis,actualwastestreamfissileisotopeweightfractiondataare
used.The previousanalysisI assumed veryconservativebounding isotopic
conditions.Thisanalysisconservativelyuses themost bounding isotopic
distributionswhich arerepresentedby the1959 H-areaHigh Heat Waste
Stream. The non-fissileisotopesareconservativelyevaluatedas diluents
onlyand notfortheirneutronabsorptioncharacteristics.

In additiontotheexperiments,nuclearcriticalitysafetyanalysiscalculations
have beenperformedtodeterminethesafeboundingconditionsformixtures
of MST and fissionablematerial.12,13,14,15A majorcomponent ofMST is
titaniumwhich isan effectiveneutronabsorberand stronglyinfluencesthe
calculations. Initial k-infinite calculations evaluated an infinite mass of MST
with varying fissionable material content. K-effective calculations evaluated
the actual process condition of limited MST mass and variable fissionable
material content. These calculations have also been used to define a

conversion factor for plutonium to uranium 15 in the MST matrix to allow
comparison of the fissionable isotopes to safe values.

An undetermined safety margin is provided by the precipitating agent for ce-
sium, tetraphenylborate. The boron in the precipitating agent is an excellent
neutron aclsorber (isotope 10B) and is present in varying concentrations dur-
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ing each process operation. Boron was ignored in the analysis because it's
presence, or ratio to MST solids, cannot be guaranteed for certain steps of the
process. Tetraphenylborate solids will be the greater fraction of solids in the
ITP process versus MST.TM,17

Another undetermined margin of safety in this analysis is the ability of the
material to accumulate, particularly in the spherical geometry used in the
calcuiational model. It is extremely unlikely that the required mass, volmrLe,
and solids concentration would achieve the optimum spherical conditions
for criticality.

Criticality Analysis Bounding Conditions _.

The analysis utilizes data from the loading experiments and criticality safety
calculations to de_e bounding conditions for the process (The analysis was
previously derived I and is revisited in this report). The first step in the
analysis uses the safe MST loading values from the calculations to determine
an expression for the safe maximum MST mass. The second step combines
the maximum equivalent fissionable material loading based on experimental
data, uranium and plutonium fissile isotopic weight fractions and the
plutonium to uranium conversion factor defined by the calculations. The
maximum equivalent loading is then compared to the safe MST mass to
evaluate the potential for criticality. In the previous safety bounding analysis,
very conservative assumptions were made for uranium and plutonium
weight fractions.

The criticality safety analysis begins with the determination of the safe weight
percent loading (or ratio) of uranium to MST for a given mass of
monosodium titanate. K-infinite and k-effective calculationsl3, TMdefining
these values were based on assuming 100% 235U. Each non-infinite MST
mass value was conservatively evaluated as a sphere at optimum moderation
conditions (H/U ratio). The data below is the basis for defining the relation-
ship between the maximum safe fissionable material loading on MST and the
maximum safe mass of MST.

Safe MST Mass Safe U-235 Loadhl_

Infinite 1.96 wt%
15,000 kg 2,7.wt%
2,4ookg 2S

710 kg 2.9 wt%
s7okg 3.0
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The safe mass and loading data can be fitted to logarithmic curve equations
bounded by two ranges of MST mass. 15

1) MST mass _<2400 kg Safe eq 235Uwt% ---6.618 Y -0.125 , Y = MS'r, kg

2) MST mass >_.2400 kg Safe eq 235Uwt% ---4.303 Y -0_7, y = MST, kg

Throughout the remainder of the report the equation for the curve represent-
ing MST masses greater than 2400 kg is used. This curve is conservative for
the range of values represented by equation 1 and does not impact the analy-
sis. The curve fit for MST mass less than 2400 Kg covered a range of mass as-
sociated with only one or two MST mass additions whereas the criticality
safety concern relates to an accumulation of multiple additions of material.
The curve fit of equation 2 provides the best data fit at optimum conditions
for evaluating criticality safety in 1TP (incorporating an accumulation of mul-
tiple additions of material).

Solving for the safe mass of MST gives,

3) Y = 10L°g(4_30z/ z ) / o.o7 = safe mass of monosodium titanate, kg

If a fissionable material wt% loading (Z) is provided, expressed in terms of
equivalent**** 235U, the maximum safe mass of MST can be determined using
equation 3) above. The value (Y) represents any MST mass added to the tank
or an accumulation of MST mass depending on the scenario being evaluated.

Experiments on uranium and plutonium solubility and monosodium
titanate adsorption were conducted to determine maximum bounding
conditions for fissile material loading. Based on the resulting data and a
plutonium to uranium conversion factor for the material matrix, the
maximum equivalent 235U Wt% MST loading values were determined for
any given monosodium titanate concentration, or individual mass addition.

The conclusion of the experiments and criticality safety calculations
determining a Pu-U conversion factor were as follows:

• The maximum uranium wt% loading on MST is defined by the equa-
tion 1.8- 0.29(x), where (x) is the MST concentration in grams per liter.

****The MST fissionable material loading is expressed as an equivalent235U wt% loading
since in this analysis it represents the combined loading of fissionable isotopes converted
to an equivalent 235U wt% loading.
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The equation represents a 3 o confidence level and was determined for
MST concentrations from 0.05 to 0.51 grams per liter.S

• The maximum plutonium wt% loading on MST is defined by the
equation 0.29 - 0.20(x), where 0¢) is the MST concentration in grams per
liter. The equation represents a 3 o confidence level and was deter-
mined for MST concentrations from 0.05 to 0.51 grams per liter.5

• Uranium competes with plutonium for the limited adsorption sites on
monosodium titanate. Uranium solubility is about an order of magni-
tude greater than plutonium in waste solutions.5 Consequently at sat-
urated uranium and plutonium concentrations, uranium loading will
be greater than that of plutonium.

• The 239pu to 235U conversion factor (V) is defined in terms of the total
system or mass matrix being evaluated. The conversion factor is
expressed by the equation V = (2.3 - (9.0/q(Y))), where (Y) is the IV[ST
mass, kg, being evaluated. 15 The equation was derived to incorporate a
margin of safety which provided a conservative curve fit of the
conversion factor data.15

The maximum equivalent 235U wt% loading is derived by,

4) Max. eq 235U wt% = (wt % U on MST) + (V)(Wt% Pu on MST)

Substituting for the maximum wt% loading of uranium and plutonium and
the conversion factor for 239Pu to 235U gives,

Max. eq 235Uwt% = (1.8- 0.29(x)) + (2.3 - 9.0/q(Y))(0.29 - 0.20(x))

The lower the concentration (x) used in the loading equations above gives the
maximum wt% loading for plutonium and uranium. Therefore, assuming
the MST addition mass (X) is distributed in the entire tank volume defines
the maximum bounding eq 235U wt% for equation 4. This is a conservative
assumption since the actual process operating liquid volume is less than the
maximum tank operating volume capacity of approximately 1.3 million
gallons.

(x), g/l = (X,kg) (1000 g/kg) / ((1.3E6 gallons)(3.785 liters/gallon))

(x), g/l = 2.0E-4 (X)

Incorporating this bounding condition results in the following,
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5) Max. eq 235Uwt% = (1.8- 5.8E-5 (X)) + (2.3- 9.0/q(Y))(0.29 - 4.0E-5 (X.))

Correcting equation 5) for uranium and plutom'um weight fractions and
solving similarly to the analysis above for various uranium and plutonium
weight fractions results in the spreadsheet data and curves represented in
Appendix B, and yields equation 6 below.

6) Max eq235U wt% = (1.8 -5.8E-5(X))(wt_ _z_)_ + (2-3 -9.01
q(Y ))(0.29-4.0E-,_X))(wt_ (a_+a4_pu)

As indicated in Appendix B spreadsheet data and curves, the percentage of
fissile to non-fissile uranium isotopes (weisht fraction) has a significant
impact on the potentialforcriticality.Thiswas expectedsince any decreasein
the uranium contribution of fissile isotopes adsorbed by the MST requires an
equal increase in the plutonium fissile mass/isotope contribution.

The impact of increased uranium loading onto MST was evaluated by
modifying equation 6 to incorporate increased uranium loading fractions in
10% increments from 10% to 90%. The modified equation results in the
following,

7) Max eq235Uwt% = (I.8*W-5.8E-5(X))(wt%(233+235)U) + (2.3 -9.01
_(Y ))(0.29 -4.0E-5(X )))(wt% (239+241)pu)

W = increased loading fraction

CRITICALITY SAFEFY ANALYSIS

Anticipated ITP Process Conditions

The maximum eq 235U wt% loading determined by equation 6 can be used to
determine the maximum safe mass of MST (Y) using equation 3. To perform
the determination, an MST mass addition (X) is assumed defining the
fissionable material loading using equation 3. Then the two equations can be
solved for the remaining common variable, the maximum safe MST mass
(10. This is required due to the Pu-U conversion factor being dependent on
the maximum or total MST mass being evaluated.

An initial Pu-U conversion factor (V) is required to begin the calculation.
The initial conversion factor allowed the determination of an initial

equivalent 235U wt% value using equation 5 for each MST addition (X). Next
the maximum safe MST mass (Y) was defined using equation 3. This then
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allows a new Pu-U conversion factor (V) to be determined since the
conversion factor is dependent on the total MST mass. This continues until
convergence is reached, i.e. the maximum safe MST mass and conversion
factor no longer change. Calculations using this methodology for anticipated
ITP process conditions are documented in Appendices B and C. Equations
used to generate Appendix B and C spreadsheets are captured in Appendix A
(data set formulas).

Fissile Isotopic Weight Fraction Impact

The most limiting conditions for 1TP operations are bounded by fissile
isotopic weight fractions of uranium and plutonium which were extracted
from H-area HM t-GIW streams. These data, representing fissile material
losses, were evaluated for the history of Separation's waste transfers (from
1959 to 1992, see Appendices D and E).

The impact of weight fractions on the margin of safety in the ITP process is
demonstrated in Appendix B spreadsheets. The required accumulated MST
mass for criticality conditions as well as the number of safe batches (which
define the margin of process safety) increase in Appendix B spreadsheets as
fissile isotopic weight fractions diminish in magnitude. Higher uranium
fissile weight fractions from Separation's waste transfers were observed for
the earlier years (i.e., before 1971).

Since higher weight fraction magnitudes (very conservative assumptions)
decreased the margin of safety in the previous analysis 1, attention was placed
upon identifying the highest fissile isotopic weight fractions from waste
receipt data. The average of monthly weight fractions from very early waste
transfers (i.e., 1959 through 1971) had a greater impact on the margin of safety.
The least number of safe batches, representative of the worst case margin of
safety, occurred when weight fractions from 1959 waste transfers were input
into Appendix B spreadsheet equations.

Weight fractions from H-area Low Heat Waste re(_pts (captured in appendix
F data summary) are much less of an impact versus High Heat Waste during
thesame timeperiod.

Optimum Condition Determination

Weight fractions which yielded the worst case margin of safety (HM
1959) were used in Appendix C spreadsheets to define an optimum
individual MST addition in the IT/' process. The optimum individual MST
addition was evaluated by varying MST mass additions from 500 Kg to 3500
Kg in Appendix C spreadsheets. One thousand kilograms (per the curve
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minimum of Figure 4) was determined to be an optimum single MST
addition in the analysis. The maximum equivalent 235U MST loading for
this optimum condition is 1.97 wt%. The safe MST mass for this equivalent
235U MST loading is 71, 598 Kg (see Figure 5 below _r safe acaunulated MST
mass).

No individual addition of MST mass in _the**_t'Pprocess represents a concern
for criticality. The critica_tyscenarionow defaultsto evaluatingthe potential
for 71 additionsof MS'T,involved in multiple rip process cycles,accumulat-
ing. Accumudation does occur in lip tank 49H where the ITP precipitate is ac-
cumulated and stored before transfer to the Defense Waste Processing Facility.
As indicated previously, the anticipated process condition is to accumulate
MST from six ITP process cycles (equivalent to 6 MST additions ) in tank 49H.

The 71 additions of MSTrepresentsmanymore 1TPprocesscycles and salt
tank dissolutions than requiredto empty waste tanks. Since the optimum
bounding fissile material weight fractioncondition exists for only a short
history of waste receipts the actual safe number of additions increases
significantly. Afteronly a few ITPprooesscycles the potential for an unsafe
conditionis clearlynot credible. In addition,processing71 additionsof MST
will require23 years,assumingthreeITPprocesso/des peryear.

Figure 4
Number of 8ale Process Batohee Impa,=ted by 1959 Fissile

Isotopic Weight Fractions
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Figure 6
Safe Accumulated MS1"Mass Impacted by 1959 Fissile
Isotoplo WelgEt Fraotlono & Inoremmd Uranium Loodlng

Potential Impact of Increased Uranium Loadin 8

This analysis also evaluates the impact of increased uranium loading onto
MST. During review of the original analysis I questions were raised concern-
ing the potential of slightly higher uranium loadings if strontium was not
present in solution. From competition experiments, it was concluded that
the presence of plutonium and strontium appeared to decrease the adsorption
of uranium as was evidenced by higher demntamination factors (DF's) with
only uranium present compared to when uranium, plutonium and stron-
tium were all present. 18

The experimental wt% loading of 235U (Le. 1.8 wt%) was increased to 90%
above projection in 10% increments to evaluate the impact of increased
uranium loading onto MST (i.e., simulating the absence of strontium). The
increased loading fraction was computed in Appendix C spreadsheets to
bound the impact of potential increased loading (see equation 7). The margin

,i i , i i - i,i i , ' II
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of safety d_:r_ with increased loading of uranium onto MST versus the
scenario of no increased loading. Loadings up to 20% above experimental
loading are safe for H-area HM waste streams with a minimum margin of
safety of 9 safebatches(seefigure 6)

Again, weight fractions which were used in _he first somado were input into
Appendix C spreadsheets to define an optimum individual MST addition
impacted by increased uranium loading. The optimum individual MST
addition was evaluated by varying MST additions from 500 Kg to 3500 Kg in
Appendix C spreadsheets. Fifteen hundred kilograms was detem_ed to be
an optimum single MST mass addition in the analysis for increased uranium
loading. The optimum increased loading condition was evaluated when
uranium loading was increased to 20% above experimental loading.

If assuming only 1500 kg of MST is added _to the tank during a cycle under
increao.,ed loading conditions, at least 9.67 more additions of 1500 kg each
resulang in the same maximum equivalent 235U wt % loading value of 2.20
wt% are required before exceeding a safe al_owable ac_mmulated MST mass of
14,511 Kg (see Appendix B spreadsheets at 1500 Kg addition). These bounding
conditions occur at an increased loading of 20% above experimental loading.

The safe accumulated MST mass impacted .by increased loading is much less
than the mass calculated with no loading increase demonstrating a decrease
in the margin of safety with increased uranium loading. The margin of safety
diminishes significantly for loading increases of 30% or greater above experi-
mental loading (see Appendix B spreadsheet data). However, for Ioadings up
to 20% above experimental loading, the minimum margin of safety is 9.67
batches. This occurs during early years of waste transfers when the fissile
weight fractions were near their maximum. After 1964 waste transfers, the
number of safe batches increases to where they would exceed the capacity of
tank 49H before criticality would be credible. This demonstrates that all waste
transfers after 1964 when the loading is increased 20% above experimental
loading are safe. Also, a minimum of 9.67 batches can accumulate safely from
wastes streams priorto 1964 with the same increased loading conditions.



WSRC-TR-94-004
Rev.0

page18of1M

Figure 6
Number of 8ale Batches it 1800 Kg MST Addition,
Loading Increased 20% Above Experimental Lmidlng
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CONCLUSION

The analysis above demonstrates the apph'cation of the calculated k-effective
data and MST uranium and plutonium loadin 8 experiments. The analysis
provides bounding conditions for the criticality scenarios. For the worst case
safety scenario, it is assumed that all tank farm waste will have fissile isotopic
weight fractions no less than weight fractions Calculated from 1959 waste
stream data. At least seventy-one (71) MST mass additions are required at an
accumulated MST mass of 71,598 Kg before sufficient mass for criticality can
accumulate. If ITP processes three cycles per year, then at least 23 years
operation are required before sufficient mass for criticality can accumulate.
The maximum uranium loading would be 1.97 wt%.

Since most of the uranium contained in waste has an enrichment much less

than 86% (or weight fraction of .860 wt%), the required number of MST mass
additions will greatly exceed seventy one (71) as captured in Appendix B
spreadsheets. Based on these conditions, criticality is deemed not credible
since the number of MST additions required to accumulate sufficient
fissionable material for criticality will exceed the number of ITP cycle
operations required to empty thesalt tanks.
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It is also deemed not credible to assume the MST mass representing seventy-
one (71) mass additions could accumulate as a sphere at the optimum mix-
ture density, greater than 1,750 grmns per liter14,for criticality,
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APPENDIX A

Data Set Formulas

The spreadsheet below is an example of data set formulas used in Appendices
B and C.

...... iii lllll i

MS1_M,;.. K,. 3oo........... so0i ii ii Hi ii,i ii m

MST Cone, al!, -B1*loOO/(1aooooo*s.T8s) -c1"1000t(1S00000"$.756)
U garish,, U235 Wt Fmotlon Appendix D u_;B_;3i_ _ 11111 i ii • i i ,,,an lUll I I I III I I

IU Loading !noronoo 1.1 1.2i, ,,ll ill i ii II,H

ii 1 I1 ii, i i iU235 _ fraction: u( .e,Bs.O.Se,es)-es ,(1.o,CS.O.SS,c2),ci
_U239 wt fractlon. Pu2S9 wt FraetlonAppsndlx IE .$B$6
Pu wt fraetlon: ,(o.29-o.2"021"o6 .... :{o.so-o.2"c2)'ce ........
PU239.U23S- 2.26 ......... 2.26 ........
oq U" .es+(eT,ee} .cs.cT*co
Safe KO, ,=IO'LCCLOG(4,303/,99)10.07) -ii_)A((i.00(4.303/C99)10.07)
New Pu-U .... :2.$-(9/8QRT(BIO)) :2.3-(9/aQRT(C10))
New eqU= J:B$5+B$7"B! 1 :C_;5+C_7"Cll
NeW Safe Kg.- ,,10,_((LOG(4.305iBi2))IO.07) ..!0't({LOG(4.303/C12i)/0.07)
New' Pu.U" =2.3.(918QRT(B13) ) :2.3-(912QRT(C13))
New' eqU: :B$S+B$7"B !4 :C$6+C$7"C14
Now' Safe Kg: :10^((LOG(4..303/B15))IO.07) =10'_((LOG(4.303/C15i)/0.07)
New" Pu-U :2.$-(91SQRT(B16)) I:2.$-(918QRT(C16))
New_ eqU=.. :B$5+B_T*B17 :C_;5+C_;7"C17
New_ ..Safe .Ks= :10^((LOG(4.303/B18)')/0.07) :l,0A((LOG(4.303/C18)}/0.07) .....I
iHow"° Pu. U ..2.3-(918QRT(B19) ) -2.$-(918QRT(C19))
Hew"' eeU: :B$S+B_T*B2O :C$5+C$7"C20
How"' Safe Kg.. :10A((LOG(4.S05!B21))IO.O. 7) ' :10'L(CLOG{4.$03/C:31))/0.07)
Batches: , :B22/B1 ..... :C22/C1
Pu Mass, kg u ,,B22",7/100 ,,._C22".C7/100
U Mass, kg : :B22"(B$SlB$3)I100. :C22,(C$5/C$3)/100
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APPENDIX B

Data Summary

Appendix B contains the data analysis spreadsheets evaluating the maximum
equivalent 235U wt%, the maximum safe accmnulated MST mass, the
number of safe additions, and the impact of increased uranium loading onto
MST.

Uranium and plutonium fissile weight fractions from Appendices D and E
were input into Appendix A formulas to generate Appendix B spreadsheets.
The yearly average uranium and plutonium fissile isotope weight fractions in
H-area HM HHW transfers were used as input data in the formulas.
Individual MST mass additions were held constant at 1000 Kg and 1500 Kg.
These additions were optimum conditions demonstrated in the analysis.

The number of safe batches decreases as uranium loading was increased onto
MST, as expected. Data from these spreadsheets is demonstrated below for a
1000 Kg MST addition, an antidpated proeess operating parameter. The scale
range of the y-axis is truncated to help show a margin of safety comparison.
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MST Mass, Kg= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/I- 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich,, 0.85 0.85 0.85 0.85 0.85 0.86 0.85 0.65 0.65 0.65
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction=, 1.48 1.63 1.78 1.94 2.09 2.24 2.40 2.65 2.70 2.85
Pu239 wt fraction=, 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866
Pu wt fraction=, 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Pu239-U235=, 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U=, 1.96 2.12 2.27 2.42 2.58 2.73 2.88 3.03 3.19 3.34
Safe K9=, 73460 25186 9305 3668 1531 672 308 147 73 37
New Pu-U 2.27 2.24 2.21 2.1S 2.07 1.95 1.79 1.56 1.25 0.63
New eqU=, 1.97 2.12 2.26 2.40 2.54 2.66 2.78 2.88 2.97 3.03
New Safe K9=, 71550 25434 9870 4161 1902 944 610 303 200 148
New' Pu-U 2.27 2.24 2.21 2.16 2.09 2.01 1.90 1.78 1.66 1.56
New" eqU=, 1.97 2.12 2.26 2.40 2.54 2.68 2.81 2.93 3.06 3.19
New" Side K9=, 71599 25424 9833 4113 1848 887 480 239 130 72
Hew" Pu-U 2.27 2.24 2.21 2.16 2.09 2.00 1.88 1.72 1.61 1.24
Hew" eqU: 1.97 2.12 2.26 2.40 2.54 2.67 2.80 2.92 3.03 3.12
New" Safe K9=, 71598 25424 9836 4117 1855 896 468 256 162 98
New" Pu-U 2.27 2.24 2.21 2.16 2.09 2.00 1.86 1.74 1.57 1.39
New" eqU,, 1.97 2.12 2.26 2.40 2.54 2.67 2.80 2,92 3.04 3.15
New" Safe Kg=, 71598 25424 9836 4117 1854 894 460 261 143 84
Batchee- 71.60 25.42 9.84 4.12 1.85 0.89 0.46 0.25 0.14 0.08
Pu Mass, k9 : 154.61 54.90 21.24 8.89 4.00 1.93 0.99 0.54 0.31 0.18
U Mass, kg =, 1246.56 488.41 206.65 93.90 45.63 23.62 12.98 7.52 4.56 2.84

U Loading Batches Loading impact of .849 wt% U and .866 wt% F
increase

0 71.60 m
0.1 25.42 ._ 60.00
o.2 9.84
0.3 4.12 m: 40.00
0.4 1.85 •
0.5 0.89 _ 20.00
0.6 0.46
0.7 0.25 _ - - - -_ = : -
0.8 0.14 0.00 -
0.9 0.07 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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MST M_s, Kg• 1600 1600 1600 1500 1600 1600 1600 1600 1600 1600
MST Con_ g/I,- 0.305 0.305 0.305 0.305 0.305 O.$OS 0.305 _ 0.305 0.306 0.305
U enrich., 0.85 0.86 0.85 0.86 0.85 0.85 0.85 0.85 0.66 0.85

" U Loading Incremm 1 1.1 1.2 1.3 1.4 1 .IS 1.6 1.7 1.8 1.9
U236 wt f,r_lon,, 1.45 1.61 1.76 1.91 2.06 2.22 2.37 2.62 2.66 2.83
Pu2'J9 wt fraoUon.. 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866
Pu wt fr=oUon. 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Pu23P-U236- 2.25 2.25 2.25 2.25 2.25 2.26 2.26 2.26 2.26 2.26
eq e.;,. 1.90 2.06 2.21 2.36 2.61 2.66 2.82 2.97 3.12 3.27
8_afeKg= 118470 39220 14067 6397 2201 946 426 200 91 49

Pu-U 2.27 2.26 2.22 2.18 2.11 2.01 1.86 1.66 1.$9 1.02
New eqU= 1.90 2.06 2.20 2.34 2.49 2.62 2.74 2.88 2.98 $.08
New 9ere Kg.. 114534 36974 14634 5890 2686 1226 682 $64 219 149

Pu-U 2.27 2.26 2.23 2.18 2.12 2.04 1.94 1.82 1.69 1.66
New' eqU= 1.90 2.06 2.20 2.34 2.49 2.62 2.76 2.86 8.01 3.14
New' 8Me Kg= 114414 38982 14610 6863 2842 1181 685 :108 164 91
New" Pu-U 2.27 2.26 2.25 2.18 2.12 2.04 1.98 1.78 1.60 1.36
New" eqU,, 1.90 2.06 2.20 2.34 2.49 2.62 2.76 2.88 2.99 8.10
New" 8de Kg=, 114412 38881 14811 6866 2646 1187 692 816 179 110
NeW*' Pu-U 2.27 2.26 2.23 2.18 2.12 2.04 1.98 1.79 1.68 1.44
New" eqU,, 1.90 2.06 2.20 2.34 2.49 2.62 2.76 2.88 $.00 3.11
NeW" 8id_ K9,, 114413 =18981 14611 6856 2646 1187 690 :112 174 101
Batohee,= 76.28 26.99 9.67 3.90 1.70 0.79 0.39 0.21 0.12 0.07
Pu Mime, k9 ,, 226.93 77.32 28.78 11.61 6.06 2.36 1.17 0.62 O.3b 0.20
U IVlmm,k9 • 1968.28 737.37 300.61 131.84 61.90 30.99 16.48 9.20 6.49 8.38

U Loading Batcheo Loedlng Impact of .849 wt% U end .866 wt% F
Increase

0 78.28 _10_1 26.99 60.00

0.2 9.67 i0.3 3.90 40.00
0.4 1.70 •

0.6 0.790.6 0.30 20.00
i

0.7 0.21 _ _ .
0.8 0.12 0.00 * ' " - " = --" =
0.9 0.07 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractl(

Page 24



AoDendix B Loadina impact 1960 Tank Receiots WSRC-TR-94-004_ . v

MST Mass" Kg= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Cone, g/l=, 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich: 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction-, 1.48 1.63 1.79 1.94 2.09 2.25 2.40 2.55 2.71 2.86
Pu239 wt fractions 0.779 0.779 0.779 0.779 0.779 0.779 0.779 0.779 0.779 0.779
Pu wt fraction,, 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19
Pu239-U235- 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U: 1.92 2.07 2.23 2.38 2.53 2.68 2.84 2.99 3.14 3.30
Safe Kg: 102546 34228 12355 4773 1957 845 383 181 80 45
New Pu-U 2.27 2.25 2.22 2.17 2.10 1.99 1.84 1.63 1.34 0.96
New eqU: 1.92 2.07 2.22 2.36 2.50 2.63 2.76 2.87 2.97 3.05
New Safe Kg-, 99354 34166 12843 5243 2318 1108 575 325 202 139
New' Pu-U 2.27 2.25 2.22 2.18 2.11 2.03 1.92 1.80 1.67 1.54
New' eqU,, 1.92 2.07 2.22 2.36 2.50 2.64 2.77 2.90 3.03 3.16
New" Safe Kg= 99418 34168 12816 5207 2276 1064 528 276 150 83
New" Pu-U 2.27 2.25 2.22 2.18 2.11 2.02 1.91 1.76 1.56 1.31
New" eqU,, 1.92 2.07 2.22 2.36 2.50 2.64 2.77 2.90 3.01 3.11
New" Safe Kg• 99416 34168 12819 5209 2280 1070 537 287 164 101
New" Pu-U 2.27 2.25 2.22 2.18 2.11 2.02 1.91 1.77 1.60 1.40
New" eqU., 1.92 2.07 2.22 2.36 2.50 2.64 2.77 2.90 8.02 3.13
New" Safe Kg_ 99416 34168 12819 5209 2279 1069 535 284 159 93
Batches,, 99.42 34.17 12.82 6.21 2.28 1.07 0.53 0.28 0.16 0.09
Pu Mass, kg. 193.11 66.37 24.90 10.12 4.43 2.08 1.04 0.56 0.31 0.18
U Mess, kg • 1730.90 656.39 269.33 118,82 56.10 28,23 15.09 8.53 6.06 3.13

U Loading Batches Loading Impact of .852 wt% U and .779 wt% F
Increase

100.00
0 99.42 m
0.1 34.17 ._ 80.00
O.2 12.82 u
0.3 5.21 I_ 60.00

0.4 2.28 e 40.00
0.5 1.070.6 0.53 20.00:It
0.7 0.28 _ : _ _ : : _
0.8 0.16 0.00 ' ' -
0.9 0.09 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loadlng Fractl¢
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MST Me,m, Kg,, 1600 1500 1600 1600 1500 1600 1500 1500 1600 1500
MST Corm, WI= 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305
U enrich,, 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading Increise 1 1.1 1.2 1.3 1.4 1.S 1.6 1.7 1.8 1.9
U2"J6wt fraction.. 1.46 1.61 1.76 1.92 2.07 2.22 2.39 2.53 2.68 2.84
Pu259 wt fraction.. 0.779 0.779 0.779 0.779 0.779 0.779 0.779 0.779 0.779 0.779
Pu wt fraction,, 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
Pu259-U236- 2.25 2.25 2.26 2.25 2.26 2.26 2.26 2.26 2.26 2.26
eq Us 1.86 2.01 2.16 2.32 2.47 2.62 2.78 2.93 3.08 3.24
Safe Kg= 162318 52343 18342 6906 2768 1172 621 242 117 68
New Pu-U 2.28 2.26 2.23 2.19 2.13 2.04 1.91 1.72 1.47 1.12
New eqU,, 1.86 2.01 2.16 2.31 2.46 2.69 2.72 2.84 2.94 3.04
New Safe Kg- 166282 51641 18701 7364 3138 1443 717 386 227 146
New' Pu.U 2.28 2.26 2.23 2.20 2.14 2.06 1.06 1.84 1.70 1.66
New' eqU,, 1.86 2.01 2.16 2.31 2.45 2.69 2.73 2.86 2.99 3.11
New" 61de K9- 166373 61659 18687 7336 3104 1407 679 347 186 102
New" Pu-U 2.28 2.26 2.25 2.19 2.14 2.06 1.96 1.82 1.64 1.41
New" eqU• 1.86 2.01 2.16 2.31 2.45 2.69 2.72 2.86 2.97 3.09
New" 8ale K9= 166372 51658 18688 7838 3107 1411 686 366 196 118
New" Pu-U 2.28 2.26 2.23 2.19 2.14 2.06 1.96 1.82 1.66 1.46
New" eqU,, 1.86 2.01 2.16 2.31 2.45 2.69 2.72 2.86 2.98 $.10
New" 8ale Kg= 166372 51656 18688 7338 3106 1411 684 363 193 110
Betcheem 104.26 34.44 12.46 4.89 2.07 0.94 0.46 0.24 0.13 0.07
Pu Mass, kg • 278.99 92.17 33.34 13.09 6.64 2.62 1.22 0.65 0.34 0.20
U Miss, kg - 2676.43 977.17 387.14 165.21 76.63 36.84 19.10 10.49 6.07 3.68

U Loading Batches Loading Impact of .852 wt% U and .779 wt% F
increase

100.00

0 104.25 ]0.1 34.44 80.00

0.2 12.46 i0.3 4.89 60.00
0.4 2.07 • 40.00

0.6 0.94 _ 20.00
0.6 0.46 qt
0.7 0.24 "-_ - ,, = : :
0.6 0.13 0.00 ' ' -
0.9 0.07 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Lo_dina Imoact 1961 Tank Recek)ts WSRC-TR-94-004
REV. 0

1,18"!"M,_ Kg. 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/l= 0.203 0.203 0.203 00203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich,, 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
U Loading Increm 1 1.1 1.2 1.3 1.4 1.S 1.6 1.7 1.8 1.9
U236 wt fraction-. 1.50 1.66 1.81 1.97 2.12 2.28 2.43 2.59 2.74 2.90
Pu2_I9 wt fraction-. 0.815 0.815 0.815 0.815 0.815 0.815 0.815 0.815 0.815 0.816
Pu wt fraction,, 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Pu259-U235,, 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U", 1.96 2.11 2.27 2.42 2.58 2.73 2.89 3.04 3.20 3.35
8ale KOa 76731 25813 9381 3646 1502 662 296 140 69 36
New Pu-U 2.27 2.24 2.21 2.15 2.07 1.95 1.78 1.84 1.22 0.78
New eqUa 1.96 2.11 2.26 2.40 2.64 2.67 2.79 2.90 2.99 8.06
New 8ale K9", 74766 26028 9912 4107 1847 902 480 281 182 138
NeW'Pu.U 2.27 2.24 2.21 2.16 2.09 2.00 1.89 1.76 1.68 1.52
New' eqU", 1.96 2.11 2.26 2.41 2.55 2.68 2.82 2.95 1.07 3.21
New' Safe K9", 7481 $ 26019 9880 4064 1800 862 428 228 122 67
Hew" Pu-U 2.27 2.24 2.21 2.16 2.09 1.99 1.86 1.70 1.49 1.20
New" eqUs 1.96 2.11 2.26 2.41 2.65 2.68 2.61 2.98 3.04 8.14
New" Safe Kgs 74812 26020 9862 4068 1805 860 459 239 140 90
New" Pu-U 2.27 2.24 2.21 2.16 2.09 1.99 1.87 1.72 1.54 1.35
Newm eqU,. 1.96 2.11 2.26 2.41 2.55 2.68 2.81 2.94 :1.06 3.17
New" Safe Kg,, 74812 26020 9882 4068 1805 869 456 231 155 78
Batches., 74.81 26.02 9.88 4.07 1.80 0.86 0.44 0.24 0.13 0.08
Pu Mas_ kg a 152.04 52.88 20.08 8.27 3.67 1.75 0.89 0.48 0.27 0.16
U Mass, kg . 1302.52 499.85 207.62 92.79 44.41 22.68 12.31 7.06 4.24 2.65

U Loedlng Batcheo Loading Impact of .862 wt% U and .815 wt% F
Increase

75.00

0 74.81 i0.1 26.02 60.00
0.2 9.88 .u
0.3 4.07 mm 45.00
0.4 1.80 • 30.00
o.s o.86
0.6 0.44 _ 15.00
0.7 0.24 _ .... =
0.8 0.13 0.00 ' ' "" - -
0.9 0.08 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loadlng Fmctk
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APPENDIX B l_oadinaImpact 1961 Tank Receipts WSRC-TR-94-004
REV. 0

MST Mmm,KOB 1500 1500 1600 1600 1600 1600 1600 1500 1600 1500
MST Conc, g/i• 0.305 0.30S 0.30S 0.305 0.305 0.305 0.305 0.306 0.305 0.306
U enrich,, 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
U Looding Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction- 1.48 1.63 1.79 1.94 2.10 2.25 2.41 2.56 2.72 2.87
Pu239 wt fraction: 0.815 0.815 0.815 0.816 0.815 0.815 0.816 0.815 0.816 0.816
Pu wt fracUon• 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19
Pu239-U235= 2.25 2.26 2.25 2.26 2.26 2.25 2.25 2.26 2.26 2.28
eq Ua 1.90 2.06 2.21 2.36 2.52 2.67 2.83 2.90 3.14 3.29
Safe Kgn 122121 39684 13998 6300 2135 908 406 189 92 46
New Pu-U 2.27 2.26 2.22 2.11t 2.11 2.00 1.06 1.66 1.36 0.97
How oqUm 1.90 2.06 2.20 2.36 2.49 2.62 2.75 2.87 2.97 3.00
New 9ale KO" 118030 39436 14447 6761 2491 1166 692 328 199 136
NeW' Pu-U 3.27 2.26 2.23 2.18 2.12 2.04 1.93 1.80 1.66 1.62
New_ eqU,, 1.90 2.06 2.20 2.38 2.49 2.63 2.77 2.90 :1.08 3.16
NoW' 8ale Kos 110103 39444 14426 6728 2463 1126 660 283 162 64
New=Pu-U 2.27 2.26 2.23 2.18 2.12 2.03 1.92 1.77 1.67 1.32
New" eqU- 1.90 2.06 2.20 2.38 2.49 2.63 2.76 2.89 8.01 3.12
Now" Safe Kgn 118102 39443 14427 6731 2467 1131 657 293 166 100
NEW" Pu-U 2.27 2.26 2.23 2.10 2.12 2.03 1.92 1.77 1.60 1.40
New" eqU, 1.90 2.08 2.20 2.36 2.49 2.83 2.76 2.09 3.02 3.13
New' Sde Kg-. 118102 39443 14427 5730 2456 1130 666 291 161 93
Bat(:heee 78.73 26.30 9.62 3.82 1.64 0.76 0.37 0.19 0.11 0.06
Pu Mmm,k9 • 220.46 73.62 26.93 10.70 4.88 2.11 1.04 0.64 0.30 0.17
U MamJ,ko - 2021.43 746.11 298.87 129.03 69.72 29.62 16.62 8.64 6.07 3.10

U Loading Batches Lolldlng Imp4ct of .862 wt% U and .815 wt% F
Increase

0 78.73 ael75.00
0.1 26.30 60.00
0.2 9.62
0.3 3.82 _ 45.00
0.4 1.64 • 30.00
0.6 0.75
0.6 0.37 15.00
0.7 0.19 i
0.8 0.11 0.00 - - = = =
0.0 0.06 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fmctk
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APPENDIX B Lo_utinoImoact 1962 Tank Receiots WSRC-TR-94-004
Ray. 0

MS'I"Mill, I(gs 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/l=. 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich., 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
U LoN'ing Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction.- 1.41 1.55 1.70 1.84 1.99 2.14 2.28 2.43 2.57 2.72
Pu239 wt fraction: 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868
Pu wt fractions 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Pu239-U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U,, 1.85 1.99 2.14 2.29 2.43 2.58 2.72 2.87 3.01 3.16
Safe Kg= 173635 58829 21511 8404 3480 1516 692 329 162 83
New Pu-U 2.28 2.26 2.24 2.20 2.15 2.07 1.96 1.80 1.59 1.31
New eqUs 1.86 2.00 2.14 2.28 2.41 2.54 2.67 2.78 2.88 2.97
NOWSafe Kg- 166331 67774 21834 8917 3918 1849 938 512 303 195
New' Pu-U 2.28 2.28 2.24 2.20 2.16 2.09 2.01 1.90 1.78 1.66
NeW' eqU= 1.85 2.00 2.14 2.28 2.41 2.55 2.67 2.80 2.92 3.04
NeW"Safe K9= 166449 67801 21821 8886 3878 1805 891 464 282 141
New" Pu-U 2.28 2.26 2.24 2.20 2.16 2.09 2.00 1.88 1.73 1.54
New" eqU,, 1.85 2.00 2.14 2.28 2.41 2.55 2.67 2.80 2.91 3.02
New`' Safe Kg: 166447 67800 21821 8887 3882 1810 898 473 264 1157
New" Pu-U 2.28 2.26 2.24 2.20 2.16 2.09 2.00 1.89 1.75 1.58
New" eqUs 1.85 2.00 2.14 2.28 2.41 2.55 2.87 2.80 2.81 3.03
NeW" 8de Kg,, 166447 67800 21821 8887 3881 1810 897 471 261 181
Betchu= 166.46 67.80 21.82 8.89 3.88 1.81 0.90 0.47 0.26 0.15
Pu Mmm,kg • 326.65 113.40 42.81 17.44 7.62 3.56 1.76 0.92 0.51 0.30
U Mass, k9 - 2897.94 1110.38 458.48 202.72 95.52 47.70 28.31 14.14 8.$0 5.09

U Loading Batches Loading Impact of .809 wt% U and .787 wt% F
Incrouo

i

0 166.45 _! 150.000.1 57.80
0.2 21.82
0.3 8.89 _ 100.00
0.4 3.80 •
0.5 1.81 ¢_ 50.000.6 0.90
0.7 0.47 W ----
0.8 0.26 0.00 ' ' - - - = • =
0.9 0.18 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadina Imoact 1962 Tank Receipts WSRC-TR-94-O04
- Rev. 0

MST Idmm,Kg. 1500 1500 1500 1500 1500 1500 1500 1500 1500 1800
MST Conc, g/I,, 0.306 0.305 0.305 0.305 0.305 0.805 0.305 0.308 0.305 0.$06
U enrich-, 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U266 wt fractions 1.38 1.53 1.68 1.82 1.97 2.11 2.26 2.40 2.65 2.69
Pu2"J9wt thraoUon• 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868 0.7868
Pu wt fraction,, 0.18 0.18 0.18 0.18 0.10 0.18 0.18 0.18 0.10 0.10
Pu239-U236- 2.26 2.25 2.26 2.28 2.26 2.26 2.26 2.26 2.26 2.26
eq Uu 1.79 1.93 2.08 2.25 2.37 2.52 2.66 2.81 2.98 3.10
9ale Kgu 277718 90876 32247 12274 4966 2121 960 444 218 109
New Pu.U 2.28 2.27 2.26 2.22 2.17 2.10 2.01 1.87 1.69 1.44
New eqU- 1.80 1.94 2.08 2.22 2.$8 2.49 2.62 2.74 2.88 2.98
New 8ale K9• 284892 88476 32262 12728 6406 2469 1205 880 368 217
New' Pu-U 2.28 2.27 2.26 2.22 2.18 2.12 2.04 1.94 1.82 1.69
New' eclU,, 1.80 1.94 2.08 2.22 2.36 2.49 2.62 2.78 2.88 8.00
New" 8ale Kgu 266047 88522 32262 12704 6374 2427 1168 991 $19 174
New" Pu-U 2.28 2.27 2.25 2.22 2.19 2.12 2.04 1.98 1.79 1.82
New" eqU,, 1.80 1.94 2.08 2.22 2.36 2.49 2.62 2.78 2.87 2.98
New" 8ale Kp 286045 88621 :12262 12708 8378 2431 1170 898 $25 188
NeW" Pu-U 2.28 2.27 2.26 2.22 2.18 2.12 2.04 1.9$ 1.80 1.64
New" eqUa 1.80 1.94 2.08 2.22 2.38 2.49 2.62 2.78 2.87 2.99
NeW" 8ale K9• 266046 88621 32262 12706 6378 2430 1169 896 $21 182
Botohee- 176.70 59.01 21.60 8.47 3.81 1.62 0.78 0.40 0.21 0.12
Pu Mass, k9 • 477.61 169.62 68.12 22.89 9.69 4.38 2.11 1.07 0.68 0.3$
U Mass, kg • 4636.50 1674.46 668.13 286.07 130.71 63.47 32.64 17.72 10.18 6.06

U Loading Batcheo Loading Impact of .809 wt% U and .787 wt% F
increase

0 176.70 i 150.000.1 59.01
0.2 21.60
0.3 8.47 t 100.00
0.4 3.58 •

0.6 1.62 _ 50.000.6 0.78
0.7 0.40 ,ok
0.8 0.21 0.00 ' ' "_ -- " = = - -
0.9 0.12 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadino Imoact 1963 Tank Receiots WSRC-TR-94-O04
Rev. 0

MS'I"llku_, _ 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Cono, g/I- 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich., 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
U LoiJIng Increase 1 1.1 1.2 1.3 1.4 1.5 1.8 1.7 1.8 1.9
U235 wt fraction,, 1.44 1.59 1.74 1.89 2.04 2.18 2.33 2.48 2.63 2.78
Pu239 wt fraotlon• 0.7074 0.7074 0.7074 0.7074 0.7074 0.7074 0.7074 0.7074 0.7074 0.7074
Pu wt frlmUon• 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
Pu239-U235= 2.25 2.25 2.25 2.25 2.25 2.25 2.28 2.25 2.25 2.25
eq U: 1.84 1.99 2.14 2.28 2.43 2.58 2.73 2.88 3,03 3.18
8ale ICga 190543 82585 22280 8504 3450 1470 683 310 151 70
New Pu-U 2.28 2.26 2.24 2.20 2.18 2.07 1.98 1.79 1.57 1.27
New eqUs 1.84 1.99 2.13 2.28 2.41 2.55 2.88 2.80 2.01 $.00
New 8ale Kg• 183027 81482 22853 8965 3840 1769 876 487 270 189
New' Pu-U 2.28 2.26 2.24 2.20 2.15 2.09 2.00 1.88 1.78 1.81
New' eqU_ 1.84 1.99 2.13 2.28 2.42 2.55 2.69 2.82 2.94 3.08
New' 8ale Kg,, 183132 81807 22843 8938 3808 1734 839 429 230 128
New" Pu-U 2.28 2.26 2.24 2.20 2.15 2.08 1.00 1.87 1.71 1.50
NeW" eqU- 1.84 1.99 2.13 2.28 2.42 2.55 2.68 2.81 2.93 3.05
NEW" Safe Kgl 183131 81508 22543 8940 3811 1738 840 430 250 130
New" Pu-U 2.28 2.26 2.24 2.20 2.15 2.08 1.99 1.87 1.72 1.54
New" eqU, 1.84 1.99 2.13 2.28 2.42 2.55 2.88 2.81 2.03 3.08
New" 81d_ Kgs 183131 81508 22543 8940 3811 1737 844 435 237 135
Oatoheen 183.13 61.61 22.64 8.94 3.81 1.74 0.84 0.43 0.24 0.14
Pu Moe_ kg • 323.03 108.49 39.76 15.77 8.72 3.06 1.49 0.77 0.42 0.24
U Maim, kO• 3188.42 1181.58 473.65 203.92 93.78 45.89 23.80 13.05 7.53 4.55

U Loading Batches Loading Impact of .827 wt% U and .707 wt% F
Increase

i
0 183.13 m
0.1 61.51 _. 150.00
0.2 22.54
0.3 8.94 m 100.00
0.4 3.81 •

qm

0.5 1.74 _ 50.000.6 0.84
0.7 0.43
0.8 0.24 0.00 - -" " = = -
0.9 0.14 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fmcth
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APPENDIX B Lr_,tlno Im_ 1963 Tank Receipts WSRC-TR-94-004Ray. 0

MST Mass, Kg- 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
MST Conc, g/Is 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.30.S,=. 0.305 0.306
U enrich-, 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
U Loading Incmmle 1 1.1 1._ 1.3 1.4 1.6 1.5 1.7 1.6 1.9
U235 wt fraction- 1.42 1.56 1.71 1.86 2.01 2.16 2.31 2.46 2.61 2.76
Pu239 wt fraction,, 0.7074 0.7074 0.7074 0.7074 0.7074 0,7074 0.7074 0.7074 0.7074 0.7074
Pu wt fraction,, 0.16 0.16 0.16 0.16 0.16 0.16 0.18 0.16 0.16 0.16
Pu239-U235- 2.25 2.25 2.25 2.25 2.26 2.25 2.26 2.25 2.25 2.28
eq UJ 1.78 1.93 2.08 2.23 2.39 2.53 2.67 2.82 2.97 $.12
Safe l(g= 298243 94677 32733 12180 4832 2028 894 412 198 98
New PuAJ 2.28 2.27 2.26 2.22 2.17 2.10 2.00 1.86 1.66 1.39
New eqU,, 1.79 1.93 2.08 2.22 2.36 2.60 2.68 2.78 2.88 2.98
New Safe Kg• 286646 92352 32724 12687 6222 2328 1113 671 $18 189
NeW' Pu-U 2.28 2.27 2.26 2.22 2.16 2.11 2.03 1.92 1.79 1.64
NeW' eqUu 1.79 1.93 2.00 2.22 2.36 2.60 2.64 2.77 2.90 $.O2
NeW' 6de K9m 288680 92392 32724 12669 5197 2299 1083 840 264 16il
New" Pu-U 2.28 2.27 2.28 2.22 2.18 2.11 2.03 1.91 1.77 1.68
NeW" eqUm 1.79 1.93 2.08 2.22 2.36 2.60 2.64 2.77 2.89 $.O1
New" Side Kg,, 286679 92392 32724 12670 5198 2302 1087 646 290 168
New" Pu-U 2.28 2.27 2.26 2.22 2.18 2.11 2.03 1.91 1.77 1.60
New" eqUs 1.79 1.93 2.08 2.22 2.36 2.60 2.64 2.7"/' 2.89 $.01
New" 8ale Kg,, 285679 92392 32724 12670 5198 2302 1068 644 289 161
Batches,, 190.46 61.59 21.82 0.38 $.47 1.63 0.72 0.36 0.19 0.11
Pu Mass, kg • 462.86 149.69 63.02 20.37 8.42 3.73 1.76 0.86 0.47 0.26
U Mmm,kg • 41189.66 1747.67 677.91 283.03 126.40 60.11 30.32 16.18 9.10 6.$7

U Loading Batches Loading Impact of .827 wt% U and .707 wt% F
Increase

0 190.45 i0.1 51.59 150.00
0.2 21.82
0.3 8.38 _ 100.00

0.4 3.47 i0.6 1.53 50.00
0.6 0.72
0.7 0.36 qh ......-- u m, m em

0.8 0.19 0.00
0.9 0.11 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0_9

Increased Uranlum Loedlng Fractk
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A,-_"_L:NDIXB Lnsdina Im_n.._t_1964 Tank Receiots WSRC,..TR-g4-O04Rev. O

liST _ I(_ 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Cone, g/l• 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.205
U onricht 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
U Loading Incflimie 1 1.1 1.2 1.3 1.4 1.6 1.6 1.7 1.8 1.9
U235 wt fraction. 1.43 1.58 1.73 1.88 2.02 2.17 2.32 2.47 2.62 2.76
Pu239 "lit fraction.. 0.826 0.826 0.826 0.826 0.826 0.826 0.826 0.826 0.828 0.826
Pu wit fraction,, 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
Pu239-U235,, 2.26 2.25 2.26 2.25 2.25 2.26 2.26 2.25 2.26 2.25
eq U• 1.90 2.04 2.19 2.34 2.49 2.64 2.78 2.93 3.08 3.23
Safe Kgs 122217 41739 16367 6040 2514 1101 604 241 119 61
New Pu-U 2.27 2.26 2.23 2.18 2.12 2.03 1.90 1.72 1.47 1.16
New eqU- 1.90 2.04 2.19 2.33 2.46 2.69 2.71 2.82 2.92 3.00
New Safe Kgs 117707 41383 15841 6863 2933 1412 734 414 256 173
NeW' Pu-U 2.27 2.26 2.23 2.19 2.13 2.06 1.97 1.86 1.74 1.62
New' eqU• 1.90 2.04 2.19 2.33 2.46 2.60 2.73 2.85 2.97 3.10
NeW' 8ad_ Kgm 117796 41394 16810 6524 2886 1362 682 $59 198 110
New" Pu-U 2.27 2.26 2.23 2.19 2.13 2.06 1.96 1.82 1.60 1.44
New" eqUu 1.90 2.04 2.19 2.33 2.46 2.60 2.72 2.84 2.90 3.06
New" Safe Kgm 117794 41394 18819 6526 2891 1369 691 371 212 130
Newm Pu.U 2.27 2.26 2.23 2.10 2.13 2.06 1.96 1.03 1.68 1.81
New" eqU,, 1.90 2.04 2.19 2.33 2.46 2.60 2.72 2.85 2.96 $.00
New" 8mfe Kg- 117794 41394 16819 6526 2890 1360 689 368 207 121
BIitohe8- 117.79 41.39 18.82 6.53 2.89 1.37 0.60 0.37 0.21 0.12
Pu _ kg • 242.62 85.26 32.88 13.44 6.95 2.82 1.42 0.76 0.43 0.25
U _ kg • 2060.87 795.21 332.37 148.87 71.14 36.13 19.44 11.04 6.68 4.00

U Loading Batches Loading Impact of.822 wt% U and .826 wt% F
Increase

0 117.79 e
0.1 41.39 _ 100.00
0.2 15.82 _ 75.00
0.3 6.53 m
0.4 2.89 III 50.00
0.5 1.37
0.6 0.69 _ 25.00
0.7 0.37 _t "---_ _ ,, = __. = -
0.8 0.21 0.00 ' '
0.9 0.12 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranllml Loading Fraclk
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APPENDIX B L__,lina I_ 1964 Tar* Recetots WSRC-'rR-gklX)4Rev. O

MST Mm_ Kg.. 1500 1500 1500 1500 1500 1500 1500 lEO0 1800 1500
MST Cone; _ 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.306 0.$05 O.SOS
U enrich,, 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
U Loadng Increase 1 1.1 1.2 1.3 1.4 1.5 1.8 1.7 1.8 1.9
iJ2S6 wt fraction- 1.41 1.58 1.70 1.86 2.00 2.15 2.30 2.44 2.89 2.74
Pu2S9 wt fracUon-, 0.826 0.826 0.826 0.826 0.826 0.826 0.826 0.826 0.826 0.826
P_ I_t _IrlI_Ionl 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.16 0.16
Pu239-U2SS,, 2.25 2.25 2.25 2.25 2.26 2.25 2.26 2.25 2.25 2.25
eq IJm 1.83 1.98 2,.13 2.26 2.43 2.57 2.72 2.87 $.02 1.17
8ale Kip, 196664 64823 23167 8866 3606 1647 696 228 119 IO
Hew Pu-U 2.28 2.26 2.24 2.20 2.15 2.07 1.II 1.60 1.ll 1 .SO
New eqU,, 1.84 1.98 2.13 2.27 2.41 2.84 2.87 2.78 2.80 2.98
New 8ale Kp 188156 63641 23427 9389 4032 1889 932 801 282 186
New' PuAJ 2.28 2.26 2.24 2.21 2.16 2.09 2.01 1.00 1.77 1.64
NeW' eqUm 1.84 1.91 2.13 2.27 2.41 2.54 2.68 I.II 2.91 1.08
NeW'8Me Kp 181280 63672 23417 9831 $998 1828 886 467 I4l 186
New" Pu-U 2.21 2.26 2.24 2.21 2.18 2.09 2.00 1.88 1.71 1.5l

OqUl 1.84 1.98 2.13 2.27 2.41 2.84 2.67 2.80 L92 t.05
New" life I(g. 188278 63571 23418 9552 $098 1858 Ill 468 287 161
New" Pu-U 2.28 2.26 2.24 2.21 2.16 2.09 2.00 1.81 1.74 1.67
New" eqU• 1.84 1.98 2.15 2.27 2.41 2.84 2.67 2.90 2.92 1.04
New" 8ale Kp 188278 63671 23418 9532 $99I 1832 894 463 284 146
ldchoon 126.62 42.38 16.61 6.22 2.67 1.22 0.60 0.81 0.17 0.10
PU MmNkkg • 366.11 120.26 44.30 17.68 7.66 3.47 1.69 0.88 0.48 0.28
U Mm_ kg ,, 3222.66 1202.51 488.12 210.12 97.21 47.16 24.97 15.77 7.90 4.IS

ULoedlng emtchu Loading Impact of.822 wt% U and .826 wt% F
Incremm

0 125.52 _ 125.000.1 42.38 100.00

0.2 15.61 i0.3 6.22 75.00

0.4 2.57 i 50.00O.S 1.22
0.6 0.60 25.00
0.7 0.31 ,it - - -
0.8 0.17 0.00 I , , _ I : : -
0.9 0.10 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

In_r--ee_ Uranium Lo_gng Fractk
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APPENDIX B L_n_l__inaIm_ 1965 Tank Recek_ W_IC-TR-94-004- Hey. 0

M_r' _ I_- 1000 10O0 10 O0 10 O0 10 O0 1000 1000 1000 1000 1000
MST Cono, SI_ 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U emtch,, 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78
U Loading Increase 1 1.1 1.2 1.3 1.4 1.8 1.6 1.7 1.8 1.9
U235 wt trlmUon- 1.36 1.51 1.65 1.79 1.93 2.07 2.21 2.38 2.40 2.64
Pu239 wt fraction. 0.887 0.887 0.887 0.887 0.887 0.887 0.887 0.887 0.887 0.887
Pu wt thraoUon• 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Pu239-U235= 2.25 2.25 2.25 2.25 2.28 2.25 2.28 2.28 2.28 2.28
eq Us 1.88 2.00 2.14 2.29 2.43 2.57 2.71 2.88 2.99 3.13
Safe _ 180635 55181 20871 8399 3569 1892 741 380 180 - 93
New Pu-U 2.28 2.26 2.24 2.20 2.15 2.07 1.97 1.82 1.83 1.$1_,,
New eqUm 1.87 2.01 2.14 2.28 2.40 2.83 2.68 2.78 2.88 2.94
New 8ale Kg- 149668 54174 21253 8979 4071 1979 1032 680 882 234
New' Pu-U 2.28 2.26 2.24 2.21 2.18 2.10 2,02 1.93 1,82 1.71
NeW' eqU: 1.67 2.01 2.14 2.28 2.41 2.83 2.66 2.78 2.90 3.01
NeW' Safe KS/- 149702 64208 21236 8939 4020 1922 972 619 288 162
New" Isu-U 2.28 2.26 2.24 2.20 2.10 2.09 2.01 1.90 1.77 1.89
New: eqUs 1.87 2.01 2.14 2.28 2.41 2.83 2.66 2.77 2.88 2.99
NEW" fide Kp 149700 54204 21236 8641 4026 1630 982 880 $02 184
New" Pu-U 2.28 2.26 2.24 2.20 2.18 2.10 2.01 1.91 1.78 1.64
NEW" eqlJI 1.87 2.01 2.14 2.28 2.41 2.53 2.68 2.78 2,89 3.00
NEW" Bide Kgs 149700 84204 21238 8941 4028 1929 980 827 207 179
Batcheea 149.70 54.20 21.24 8.94 4.02 1.93 0.98 0.63 8.$0 0.t8
PU _ Irg • :131.10 1110.80 46.97 19.78 8.90 4.27 2.17 1.16 0.86 0.$9
U Maim, k9 • 2606.37 1041.29 446.18 203.95 99.05 50.94 27.66 15.80 9.46 6,90

U I.oading Batches Loading Impact of .784 wt% U land .887' wt% F
Increase

150.00
0 149.70 e;
0.1 54.20 ,_
0.2 21.24
0.3 8.94 m 75.00
0.4 4.02 eqm

0.5 1.93 m
0.6 0.98
0.7 0.53 i .-..j__ ..... _
0.8 0.30 0.00 ' ' : - ....
0.9 0.18 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fmctk
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,APPENDIX B Loadina Im_r__ 19C__5Tank Rece/ots _C-TR-94-004- Rev. 0

MST IlAmm,KO- 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
MST Corm, 9/1: 0.305 0.306 0.306 0.$05 0.306 0.$05 0.306 0.306 0.306 0.306
U enrich,, 0.78 0.78 0.78 0.78 0.78 0.78 0.78 _' 0.78 -+ 0.78 0.78
U Loading Inc_mm 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U236 wt fraction-, 1.34 1.48 1.62 1.77 1.91 2.05 2.19 2.33 2.47 2.61
Pu2S9 wt frsctlon- 0.887 0.807 0.887 0.887 0.887 0.887 0.887 0.887 0.887 0.887
Pu wt fraction- 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Pu239.U236,, 2.25 2.26 2.26 2.28 2.26 2.28 2.28 2.26 2.26 2.26
eq Us 1.80 1.94 2.08 2.22 2.36 2.50 2.66 2.79 2.98 8.07
Safe Kg• 267426 117621 320911 12873 6218 2279 1041 498 246 126
Hew Pu-U 2.28 2.27 2.28 2.22 2.18 2.11 2.02 1.90 1.72 1.49
New eqU= 1.81 1.94 2.08 2.22 2.36 2.48 2.90 2.71 2.82 2.92
New 6ale KO- 244393 84997 32100 13081 5720 2878 1342 720 416 260
New' Pu4J 2.28 2.27 2.28 2.22 2.18 2.13 2.06 1.96 1.86 1.74
New* eqUs 1.81 1.94 2.08 2.22. 2.36 2.48 2.61 2.73 2.88 2.97
NOW*6life Kgm 244677 86064 32109 121084 8680 2632 1293 689 365 204
New" Pu*U 2.28 2.27 2.28 2.22 2.18 2.12 2.08 1.96 1.85 1.67
New" eqU8 1.81 1.94 2.08 2.22 2.36 2.48 2.61 2.73 2.84 2.96
NeW= 8Me It4" 244674 86063 :12109 13066 6683 2637 1299 678 374 218
NEW" Pu-U 2.28 2.27 2.26 2.22 2.18 2.12 2.06 1.98 1.85 1.69
Nowm oqU• 1.81 1.94 2.08 2.22 2.36 2.48 2.01 2.73 2.84 2.96
New" 6do KO= 244674 86063 32109 13066 6683 2636 1299 677 372 214
Bstohqmu 163.06 66.70 21.41 8.70 3.79 1.76 0.87 0.46 0.26 0.14
Pu _ k9 • 498.86 172.78 66.221 26.62 11.66 6.36 2.84 1.37 0.78 0.43
U Mmm,k9 '- 4186.11 1608.86 666.18 293.96 188.19 68.86 38.28 20.11 11.71 7.13

,

U Loacgng Batches Loacgng Impact of .784 wt% U and .887 wt% F
Increase

i

0 163.05 ] 150.000.1 56.70

0.2 21.41 !
0.3 8.70

0.4 3.79 i 75.000.6 1.76
0.6 0.87
0.7 0.45 qt , , - - m_ -_ --_ ---
0.8 0.26 0.00
0.9 0.14 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranlum Loading Fractk
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_aJ:)PENDIXB Loadina Imoact 1966 Tank Receiots WSRC-TR-94-004
- Ray. 0

MST Mass, Kg: 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/l: 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich: 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0,71 0.71
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction= 1.23 1.35 1.48 1.61 1.74 1.86 1.99 2.12 2.24 2.37
Pu239 wt fraction= 0.527 0.527 0.527 0.527 0.527 0.527 0.527 0.527 0.527 0.527
Pu wt fraction= 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Pu239-U235= 2.25 2.25 2.25 2.26 2.25 2.25 2.25 2.26 2.25 2.25
eq U= 1.52 1.65 1.78 1.90 2.03 2.16 2.28 2.41 2.54 2.67
Safe Kg= 2775791 884883 307037 114609 45590 19178 8477 3916 1882 938
New Pu-U 2.29 2.29 2.28 2.27 2.26 2.24 2.20 2.16 2.09 2.01
New eqU= 1.53 1.66 1.78 1.91 2.03 2.10 2.28 2.40 2.62 2.63
New Safe Kg: 2627606 845162 296293 111995 45261 19430 8817 4213 2116 1114
New' Pu-U 2.29 2.29 2.28 2.27 2.26 2.24 2.20 2.16 2.10 2.0S
Nqmr'eqU= 1.53 1.66 1.78 1.91 2.03 2.16 2.28 2.40 2.82 2.64
New' Safe Kg= 2628091 845375 296384 112029 45267 19423 8803 4196 2097 1095
New" Pu-U 2.29 2.29 2.28 2.27 2.26 2.24 2.20 2.16 2.10 2.03
New" aqU= 1.53 1.66 1.78 1.91 2.03 2.16 2.28 2.40 2.82 2.64
New" Safe Kg= 2628089 845373 296383 112029 45267 19423 6803 4197 2096 1097
New" Pu-U 2.29 2.29 2.28 2.27 2.26 2.24 2.20 2.16 2.10 2.03
New" eqU= 1.53 1.66 1.78 1.91 2.03 2.14 2.28 2.40 2.52 2,64
New"' Safe Kg= 2628089 845373 296383 112029 45267 19423 8803 4197 2098 1097
Batches,, 2628.09 845.37 296.38 112.03 45.27 19.42 8.80 4.20 2.10 1.10
Pu Mmm,k9 = 3453.56 1110.90 389.48 147.22 59.49 25.52 11.67 5.52 2.76 1.44
U Mass, kg = 45756.69 16240.16 6227.20 2555.45 1114.05 512.97 248.35 125.96 66.75 36.67

U Loading Batches Loading impact of .705 wt% U and .527 wt% F
Increase

3000.00
0 2628.09 =
0.1 845.37 ._
0.2 296.38 o 2000.00
0.3 112.03 m=
0.4 45.27 •

0.5 19.42 _ 1000.000.6 8.80
0.7 4.20 i ....
0.8 2.10 0.00 '- " - • "
0.9 1.10 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadina Im_-:,__1966 Tank Receints WSRC-TR-94-GQ4, Rev. 0

MS1"Mass, Kg• 1600 1500 1600 1500 1500 1500 1800 1500 1500 1600
MST"Cone, gll- 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305
U endch- 0.71 0.71 0.71 0.71 0.71 0.71 0.71 0.71 ,,_ 0.71 0.71
U Leading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U236 wt fractionu 1.21 1.33 1.48 1.59 1.71 "*- 1.84 1.97 2.09 2.22 2.38
Pu239 wt fraction- 0.527 0.527 0.527 0.627 0,627 0,627 0,627 0,627 0.627 0.627
Pu wt fractionm 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12
Pu239-U236: 2.25 2.25 2.25 2.26 2.26 2.25 2.26 2.25 2.26 2.26
eq U- 1.48 1.61 1.73 1.86 1.99 2.11 2.24 2.37 2.49 2.62
9sfo Kgs 4266190 1312060 442467 161141 62716 26694 11264 6121 2428 1196
New Pu-U 2.30 2.29 2.29 2.25 2.20 2.24 2.22 2.17 2.12 2.04
New eqU. 1.48 1.81 1.74 1.88 1.99 2.11 2.24 2.38 2.41 2.69
New 8ale Kg- 4034999 1264067 426711 157074 61973 26020 11660 6412 2662 !171
New" Pu-U 2.30 2.29 2.29 2.20 2.26 2.24 2.22 2.10 2.15 2.06
New' eqU- 1.48 1.61 1.74 1.86 1.99 2.11 2.24 2.36 2.48 2.60
New" Sere K9- 4016650 1254308 420816 167116 81985 26017 11660 6t99 2647 1167
New" Pu-U 2.30 2.29 2.29 2.28 2.26 2.24 2.22 2.18 2.1t 2.06
New" eqU- 1.48 1.61 1.74 1.86 1.99 2.11 2.24 2.36 2.48 2.60
New" time K9- 4058648 1264307 426815 157118 61986 26017 11661 6400 2648 1169
New" PuAJ 2.30 2.29 2.29 2.28 2.26 2.24 2.22 2.18 2.13 2.06
New" eqU- 1.48 1.61 1.74 1.86 1.99 2.11 2.24 2.36 2.41 2.60
NoW_ Safe Kgo 4036648 1254307 426816 157116 61986 26017 11661 5399 2648 1359
Balchee- 2690.37 836.20 284,64 104.74 41.32 17.34 7.70 3.60 1.77 0.91
Pu Mmm,k9 • 4870.87 1513.94 616.16 189.64 74.82 31.40 11.94 6.62 3.20 1.64
U Mass, k9 " 69072.21 2:1726.40 8841.87 3537.61 1507.2t 679.48 322.44 160.45 83.46 46.26

U Loading Betcheo Loading Impact of .705 wlL% U and .527 wt% F
Incrllee

o ,,,,,o.+-,0.1 836.20
0.2 284.54 _ 2000.00
0.3 104.74 mm +

0.4 41.32 e
0.5 17.34 _ 1000.00
0.6 7.70
0.7 3.60 ,ok _ _ • __ _. __ _
0.8 1.77 0.00 ' '
0.9 0.91 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranlum Loadlng Fractk
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APPENDIX B Loadina imoact1967 Tank Receipts WSRC-TR-94-004
Rev. 0

HST Mass, Kg= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/l= 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich-. 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction- 1.14 1.26 1.38 1.49 1.61 1.73 1.85 1.97 2.08 2.20
Pu239 wt fraction., 0.906 0.906 0.906 0.906 0.906 0.906 0.906 0.906 0.906 0.906
Pu wt fraction-. 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Pu239.U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq Us 1.65 1.77 1.88 2.00 2.12 2.24 2.36 2.47 2.59 2.71
Safe K9- 895032 333670 132584 55718 24606 11358 5455 2716 1396 740
New Pu-U 2.29 2.28 2.28 2.26 2.24 2.22 2.18 2.13 2.06 1.97
New eqU: 1.66 1.77 1.89 2.01 2.12 2.23 2.34 2.45 2.55 2.65
New Safe Kg, 827017 313378 126974 54663 24884 11938 6022 3190 1775 1038
New' Pu-U 2.29 2.28 2.27 2.26 2.24 2.22 2.18 2.14 2.00 2.02
NeW' eqU,, 1.66 1.77 1.89 2.01 2.12 2.23 2.34 2.45 2.55 2.66
NeW"Safe Kg- 827635 313661 127091 54695 24872 11902 5973 3134 1716 975
New" Pu-U 2.29 2.28 2.27 2.26 2.24 2.22 2.18 2.14 2.08 2.01
New" eqUs 1.66 1.77 1.89 2.01 2.12 2.23 2.34 2.45 _.55 2.66
New" Safe Kg• 827629 313657 127089 54694 24873 11904 5977 3140 1723 985
New" Pu-U 2.29 2.28 2.27 2.26 2.24 2.22 2.18 2.14 2.08 2.01
New" aqU= 1.66 1.77 1.89 2.01 2.12 2.23 2.34 2.45 2.55 2.66
New" Safe K9,, 827629 313657 127089 54694 24873 11904 5977 3139 1722 983
Batches-, 827.63 313.66 127.09 54.69 24.87 11.90 5.98 3.14 1.72 0.98
Pu Mass,k9 - 1869.73 708.60 287.11 123.56 56.19 26.89 13.50 7.09 3.89 2.22
U Mass, kg • 14409.54 6025.55 2670.21 1247.60 812.13 314.39 168.60 94.22 54.76 33.05

U Loading Batches Loading Impact of .655 wt% U and .906 wt% F
Increase

0 827.63 _ 800.00
0.1 313.66 _ 600.00
0.2 127.09
0.3 54.69 ,,n
0.4 24.87 • 400.00
0.5 11.90
0.6 5.98 m 200.00
0.7 3.14 _
0.8 1.72 0.00 ' ' ' ; - " = "- -
0.9 0.98 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Lo_dina Imoact 1967 Tank Receipts WSRC-TR-94-004
Rev. 0

MST Mass, KO,, 1500 1500 1500 1600 1500 1500 1500 1600 1600 1500
MST Con,:, g/I. 0.306 0.305 0.305 0.308 0.305 0.395 0.305 0.306 0.305 0.305
U enrich- 0.66 0.66 0.66 0.56 0.66 0.66 0.66 0.66 0.86 • 0.68
U Loading Irmmm 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U2"JSwt fractlonm 1.12 1.24 1.36 1.47 1.59 1.71 1.83 1.05 2.06 2.18
Pu230 wt fractlont 0.905 0.906 0.906 0.906 0.906 0.908 0.008 0.908 0.906 0.908
Pu wt freotlon,, 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
Pu259-U235, 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U.. 1.59 1.71 1.82 1.94 2.08 2.18 2.30 2.41 2.85 2.65
8ale Kgn 1529989 649986 211700 86812 37289 16826 7922 8878 1989 1028
NowPu.U 2.29 2.29 2.28 2.27 2.25 2.23 2.20 2.10 2.10 2.02
New eclU,, 1.60 1.71 1.83 1.96 2.06 2.17 2.28 2.39 2.50 2.60
New 8ale Kg,. 1413019 515041 201499 83989 37088 17276 8464 4555 2848 1328
New' Pu-U 2.29 2.29 2.28 2.27 2.25 2.23 2.20 2.16 2.11 2.06
NeW' oqUR 1.60 1.71 1.83 1.95 2.06 2.17 2.29 2.40 2.80 2.81
NeW' Safe Kga 1413794 616402 201658 84048 37094 17268 8428 4309 2299 1277
New" Pu-U 2.20 2.29 2.28 2.27 2.25 2.23 2.20 2.16 =.11 2.08
New" eqU-, 1.60 1.71 1.83 1.96 2.08 2.17 2.29 2.40 2.50 2.61
New" 8ale Kgs 1413788 615398 201656 84046 17094 17256 8430 4:112 2804 1284
New" Pu-U 2.29 2.29 2.28 2.27 2.28 2.23 2.20 2.16 2.11 2.05
New" eqUa 1.60 1.71 1.83 1.95 2.06 2.17 2.29 2.40 2.50 2.61
New" 8ale KOn 1413789 615398 201656 84046 37094 17266 8430 4:112 2504 128$
Bet©hee- 942.53 343.60 134.44 68.03 24.73 11.60 8.62 2.87 1.64 0.88
Pu Maso, kg • 2933.64 1059.46 418.44 174,40 70.07 36.81 17.49 8.98 4.78 2.68
U Mass, kg, 24198.32 9749.24 4177.49 1892.38 901.97 450.65 235.$3 128.14 72.61 42.74

U Loading Betchee Loading Impact of .655 wt% U and .906 wt% F
Increase

0 942.53 _ 800.000.1 343.60
0.2 134.44 o
0.3 66.03 a 600.00
0.4 24.73 _.e400.00
0.5 11.50
0.6 5.62 200.00
0.7 2.87 qt
0.8 1.54 0.00 ' ' _ - -- = = =
0.9 0.86 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fmctl¢
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APPENDIX B Lo:=,dinaImnact 1968 Tank Receiots WSRC-TR-94-004
- Rev. 0

MST t,hi,_ Kg= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Cone, g/l= 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U endch= 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U236 wt fraction= 1.13 1.25 1.37 1.48 1.60 1.72 1.84 1.95 2.07 2.19
Pu239 wt fraction= 0.622 0.622 0.622 0.622 0.622 0.622 0.622 0.622 0.622 0.622
Pu wt fracUon= 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Pu239-U235= 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U= 1.48 1.60 1.72 1.83 1.98 2.07 2.19 2.30 2.42 2.54
Safe K9= 4087926 1378783 502196 195534 80715 35084 15966 7571 3726 1896
New Pu-U 2.30 2.29 2.29 2.28 2.27 2.25 2.23 2.20 2.16 2.09
New eqU= 1.49 1.61 1.72 1.84 1.95 2.07 2.18 2.29 2.40 2.51
New Safe K9= 3819501 1300410 478632 188663 79054 35010 16314 7971 4076 2178
New' Pu-U 2.30 2.29 2.29 2.28 2.27 2.25 2.23 2.20 2.16 2.11
New' eqU= 1.49 1.61 1.72 1.84 1.95 2.07 2.18 2.29 2.41 2.51
New" 8ale Kg= 3820375 1300818 478822 188747 79084 35012 16301 7951 4050 2149
New" Pu-U 2.30 2.29 2.29 2.28 2.27 2.25 2.23 2.20 2.16 2.11
New" eqU= 1.49 1.61 1.72 1.84 1.95 2.07 2.18 2.29 2.41 2.51
NEW" Safe Kg= 3820372 1300816 478820 188746 79083 35012 16302 7952 4052 2151
New"' Pu-U 2.30 2.29 2.29 2.28 2.27 2.25 2.23 2.20 2.16 2.11
New" eqU= 1.49 1.61 1.72 1.84 1.95 2.07 2.18 2.29 2.41 2.51
New" Safe Kg= 3820372 1300816 478820 188746 79003 35012 16302 7952 4052 2181
Batches= 3.82E.03 1.30E+03 4.79E+02 1.89E+02 7.91E+01 3.60E+01 1.63E+01 7.95E.00 4.05E+00 2.16E+00
Pu Mass, k9 = 5925.32 2017.54 742.64 292.74 122.66 54.30 25.28 12.33 6.28 3.34
U Mass, kg = 6.65E+04 2.60E+04 1.01E+04 4.31E+03 1.95E+03 9.25E+02 4.60E+02 2.39E+02 1.29E+02 7.23E+01

U Loading Batches Loading Impact of .651 wt% U and .622 wt% F
Increase

0 3.82E+03
0.1 1.30E+03 _- 3.00E+03
0.2 4.79E+02 0S

0.3 1.89E+02 m 2.00E+03 .
0.4 7.91E+01 •

0.5 3.50E+01 _) 1.00E+03
0.6 1.63E+01
0.7 7.95E+00
0.8 4.0SE+00 0.00E+00 ' ' "_ = = = = = -
0.9 2.15E+00 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk

!
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APPENDIX B Lo=dina Im_r_nt1968 Tank Receiots WSRC-TR-94-004- Rev. 0

MST Mime, Kg- 1500 1500 1500 1800 1500 1500 1800 1500 1800 1500
MST Cone, g/l: 0.305 0.308 0.308 0.308 0.305 0.308 0.308 0.305 0.308 0.308
U enrich, 0.55 0.85 0.85 0.85 0.65 0.85 0.58 0.85 0.68 0.85
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.8 1.7 1.8 1.9
U288 wt fractions 1.11 1.23 1.3S 1.47 1.58 1.70 1.82 1.03 2.08 2.17
Pu239 wt fracUon,, 0.622 0.822 0.822 0.822 0.822 0.822 0.822 0.622 0.822 0.622
Pu wt fracUon- 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Pu289-U238,, 2.25 2.28 2.28 2.28 2.25 2.25 2.28 2.25 2.28 2.28
eq Ux 1.43 1.85 1.67 1.70 1.90 2.02 2.14 2.26 2.37 2.48
8ale Kg- 8817822 2123376 780824 284758 114888 48937 21672 10205 4949 2488
New Pu-U 2.80 2.28 2.29 2.28 2.27 2.26 2.24 2.21 2.17 2.12
New eqUx 1.44 1.86 1.67 1.78 1.91 2.02 2.14 2.28 2.$8 2.47
New 8ale Kg-, 6102948 2008024 718291 274220 112047 48480 22100 t0872 8292 2788
New' Pu-U 2.30 2.29 2.29 2.28 2.27 2.26 2.24 2.21 2.18 2.18
New' eqU,, 1.44 1.86 1.87 1.70 1.91 2.02 2.14 2.26 2.88 2.47
New' 8etre Kgt 8108962 2008494 716511 274320 112087 48489 22085 10887 8278 2745
New" Pu-U 2.80 2.29 2.20 2.28 2.27 2.28 2.24 2.21 2.18 2.18
New" eqU, 1.44 1.56 1.87 1.79 1.91 2.02 2.14 2.28 2.88 2.47
New" Safe Kg- 8103989 2005492 71661 O 274319 112086 48489 22098 10668 8274 2748
New" Pu-U 2.30 2.29 2.29 2.28 2.27 2.26 2.24 2.21 2.18 2.18
New" eqU,, 1.44 1.88 1.67 1.79 1.91 2.02 2.14 2.28 2.86 2.47
NEW" 8ale Kg,, 8103989 2005492 718810 274319 112088 48489 2209:1 10558 5274 2748
Betchee- 4.07E.03 1.$4E+08 4.778+02 1.83E+02 7.47E+01 $.28E+01 1.47E+01 7.04E+00 $.82E+00 1.1KIE+O0
PU Idmm,kg u 8698.82 2888.98 1019.29 890.79 189.87 89.08 81.47 15.04 7.51 8.91
U Mass, kg • 1.04E+08 $.79E+04 1.a_-*E+04 6.18E+08 2.78E+08 1.27E.08 8.17E+02 _.14E+02 1.86E+02 8.18E+01

U Loading Betchee Loading Impact of .651 wt% U and .622 wt% F
Increase

0 4.07E+03 _ 4.00E+030.1 1.34E+03
0.2 4.77E+02 _ 3.00E+03
0.3 1.83E+02 ma2.008+03

0.4 7.47E+01 i0.5 $.28E+01 1.00E+03
0.6 1.47E+01 i
0.7 7.04E+00 _ .... =
0.8 3.52E+00 O.OOE+O0 ' ' - - -
0.9 1.8SE+O0 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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N:DpENDIX B Loadin¢]Imoact 1969 Tank Fleceiots WSRC-TR-94-O04
Rev. O

MST bo, !_,- 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, 9/_ 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich-. 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 -., 1.9
U235 wt fraction., 1.35 1.49 1.83 1.77 1.91 2.05 2.19 2.33 2.47 2.61
Pu239 wt fractions 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Pu wt fraction-, 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Pu239-U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.26 2.25
eq U,, 1.81 1.95 2.09 2.23 2.37 2o31 2.65 2.79 2.93 3.07
Safe KO• 239107 82422 30592 12109 5071 2233 1028 492 248 126
New PuLl 2.28 2.27 2.25 2.22 2.17 2.11 2.02 1.89 1.72 1.80
New eqU,, 1.81 1.95 2.09 2.22 2.35 2.48 2.60 2.72 2.82 2.92
New Safe K9m 227372 80179 30653 12618 5568 2627 1326 716 416 260
New' Pu-U 2.28 2.27 2.25 2.22 2.18 2.12 2.06 1.96 1.86 1.74
New" eqU• 1.81 1.95 2.09 2.22 2.35 2.48 2.61 2.73 2.86 2.97
New" Safe Kg,, 227641 80231 30651 12591 5528 2582 1276 665 362 204
New" Pu-U 2.28 2.27 2.25 2.22 2.18 2.12 2.08 1.95 1.83 1.67
New" eqU• 1.81 1.95 2.09 2.22 2.35 2.48 2.61 2.73 2.84 2.95
New" Safe K9,, 227539 80229 30651 12592 5531 2586 1283 673 373 219
New" Pu-U 2.28 2.27 2.25 2.22 2.18 2.12 2.08 1.95 1.85 1.69
New"' eqU. 1.81 1.95 2.09 2.22 2.35 2.48 2.61 2.73 2.84 2.96
New"' 8ale K9• 227539 80229 30651 12592 5531 2586 1282 672 371 214
Batchnn 2.28E+02 8.02E+01 3.07E+01 1.26E+01 5.53E+00 2.89E+00 1.28E+00 6.72E-01 3.71E-01 2.14E-01
Pu Males,k9 • 459.57 162.04 61.91 25.43 11.17 6.22 2.69 1.86 0.75 0.45
U Mmm,k9 • 3.96E+03 1.54E+03 6.44E+02 2.87E+02 1.36E+02 6.83E+01 3.62E+01 2.02E+01 1.18E+01 7.20E+00

U Loading Batches Loading Impact of .778 wt% U and .810 wt% F
Increase

0 2.28E+02 i 2.25E+020.1 8.02E+01
0.2 3.07E+01 _ 1.50E+02
0.3 1.26E+01 m
0.4 5.53E+00 •
0.5 2.59E+00 _ 7.521:+01
0.6 1.28E+00 u)
0.7 6.72E-01
0.8 3.71E-01 2.00E-01 ' ' _ - - --" = = -
0.9 2.14E-01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fracth
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_4PPENDIX B I nmdinoIm_ 1969 Tank Receiots WSRC-TR-94-004- Rev. 0

MS'I"Maim, K0- 1800 1500 1500 1500 1800 1500 1600 1800 1100 1600
MS'lrConc, 94-. 0.305 0.305 0.305 0.306 0.305 0.$05 0.305 0.$08 0.306 0.305
U enrich= 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 .r
U Loading Increase .1 1.1 1.2 1.3 1.4 1.S 1.9 1.7 1.8 1.9
U266 _ fraction,, 1.33 1.47 1.61 1.75 1.99" 2.03 2.17 2.31 2.48 2.69
Pu239 wt freotlon- 0.81 0.81 0.81 0.81 0.81 0.81 0.61 0.81 0.81 0.81
Pu wt friction- 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19
Pu239.U23h 2.25 2.26 2.26 2.26 2.26 2.28 2.26 2.26 2.28 2.26
eq U• 1.78 t.89 2.03 2.17 2.31 2.46 2.59 2.73 2.87 8.0t
8Me Kp 397060 128816 46380 17878 7316 3166 1426 672 329 186
New Pu.U 2.29 2.27 2.28 2.25 2.19 2.14 2.06 1.96 1.80 1.60
New eqU- 1.76 1.89 2.03 2.17 2.30 2.43 2.68 2.67 2.79 2.89
New Safe KO- 366800 124392 46886 18261 7798 3866 1731 899 800 298
NeW' Pu.U 2.29 2.27 2.26 2.23 2.20 2.16 2.08 2.00 1.90 1.78
New' eqth, 1.75 1.89 2.06 2.17 2.30 2.43 2.66 2.68 2.80 2.92
New" 8sfe KgsJ 367018 124469 46899 18246 7768 3620 1992 868 467 264
NeW" Pu-U 2.29 2.27 2.26 2.23 2.20 2.16 2.08 1.99 1.88 1.73
New" eclU,, 1.76 1.89 2.06 2.17 2.30 2.43 2.66 2.68 2.80 2.91
New" Safe Kg- 887016 124468 46899 18246 7767 3623 1696 964 466 264
New-- Pu-U 2.29 2.27 2.26 2.25 2.20 2.16 2.08 1.99 1.88 1.78
New'* eqU- 1.76 1.89 2.03 2.17 2.30 2.43 2.66 2.68 2.80 2.91
New- Iklh) K9• $97016 124468 46899 18248 7767 3623 1696 663 463 281
Bat:he.,, 2.48E+02 8.30E+01 $.06E+01 1.22E+01 6.18E.00 2.36E+00 1.13E.00 6.766-01 3.09E-01 1.746-41
Pu MMS, kg • 680.117 230.91 86.16 33.86 14.41 6.64 3.16 1.60 0.86 0.41
U lieu, k8 • 6.28E.03 2.36E_03 9.61E+02 4.11E+02 1.89E+02 9.20E+01 4.76E.01 2.67E+01 1.466+01 6.716+00

U Loading Batches Loading Impact of .778 wt% U and .810 wt% F
Increase

0 2.45E+02 _ 2.25E+02
0.1 8.30E+01
0.2 3.06E+01 ,u
0.3 1.22E+01 _ 1.50E+02

0.4 8.18E+00 iO.S 2.36E+00 7.526+01
0.6 1.16E+00
0.7 8.76E-01 i ..-... _ _ _
0.8 3.09E-01 2.00E-01 - ' ' -r " = = -
0.9 1.74E-01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B LoAdinaImoact 1970 Tank Receipts WSRC-TR-94-O04
- Rev. 0

MST t/us, Kg= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/I,, 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich: 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction,, 1.07 1.18 1.29 1.40 1.51 1.62 1.73 1.84 1.95 2.06
Pu239 wt fraction-, 0.971 0.971 0.971 0.971 0.971 0.971 0.971 0.971 0.971 0.971
Pu wt fracUon,, 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24
Pu239-U235: 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U: 1.61 1.72 1.83 1.94 2.05 2.16 2.27 2.38 2.49 2.60
Safe Kg- 1247469 484647 199672 86641 39369 18643 9163 4657 2441 1316
New Pu-U 2.29 2.29 2.28 2.27 2.25 2.23 2.21 2.17 2.12 2.05
New eqU. 1.62 1.73 1.84 1.95 2.06 2.16 2.26 2.36 2.46 2.66
New Safe Kg, 1140353 449937 188744 83697 39062 19124 9799 5248 2936 1716
New' Pu-U 2.29 2.29 2.28 2.27 2.25 2.23 2.21 2.16 2.13 2.08
New"eqU,, 1.62 1.73 1.84 1.96 2.08 2.16 2.28 2.36 2.48 2.88
New' Safe Kg: 1141254 450378 188948 83777 39074 19099 9783 6190 2870 1646
New" Pu-U 2.29 2.29 2.28 2.27 2.25 2.23 2.21 2.18 2.13 2.09
New" eqU= 1.62 1.73 1.84 1.95 2.05 2.16 2.26 2.36 2.46 2.56
New" S_fe Kg: 1141246 450372 188944 83775 39074 19100 9756 6196 2878 1666
New" Pu4J 2.29 2.29 2.28 2.27 2.25 2.23 2.21 2.18 2.13 2.08
New" eqU- 1.62 1.73 1.84 1.95 2.05 2.16 2.26 2,36 2.46 2.66
New" Safe K9= 1.14E+06 4.50E+05 1.89E+05 8.38E+04 3.91E+04 1.91E+04 9.76E+03 6.19E+03 2.68E+03 1.68E.03
Bitches: 1.14E+03 4.50E+02 1.89E+02 8.38E+01 3.91E+01 1.91E+01 9.76E+00 5.19E.00 2.88E+00 1.68E.00
Pu Mm, k9 = 2.76E+03 1.09E+03 4.57E+02 2.03E+02 9.46E+01 4.62E+01 2.36E+01 1.26E+01 6.97E+00 4.01E+00
U Mmm,kg : 1.99E+04 6.65E+03 3.97E+03 1.91E+03 9.62E+02 5.04E+02 2.75E+02 1.56E+02 9.15E+01 5.56E+01

U Loading Batches Loading Impact of .612 wt% U and .971 wt% F
Increase

0 1.14E+03 _ 1.00E+030.1 4.SOE+02
0.2 1.89E+02 u 7.50E+02
0.3 8.36E+01 m
0.4 3.91E+01 • 5.00E+02
0.5 1.91E+01
0.6 9.76E+00 cn 2.506+02
0.7 5.19E+00 it ""--1--..-___.
0.8 2.88E+00 0.00E+00 ' ' ' *" - " = = -
0.9 1.65E+00 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fmctk
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APPENDIX B Lr_dino Im____1970 Tank Receiots WSRC-TR-94-004-- - Rev. 0.

MST Mmm,KO,, 1500 1500 1600 1600 1500 1600 1600 1600 1500 1600
MST Conc, g/I- 0.305 0.305 0.305 0.305 0.305 0.305 0.306 0.308 0.$06 0.S06
U enrlcl_ 0.61 0.61 0.61 0.01 0.61 0.61 0.61 0.61 0.61 0.61
U Loading Increm 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.6
U235 wt fracUonn 1.06 1.1 6 1.27 1.38 1.49 1.00 1.71 1.82 1.98 2.04
Pu2"J9wt fraction- 0.971 0.971 0.971 0.971 0.971 0.971 0.671 0.671 0.971 0.671
Pu wt fraction- 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Pu236-U235.. 2.25 2.25 2.25 2.25 2.25 2.25 2.28 2.26 2.28 2.28
oq U,, 1.56 1.66 1.77 1.88 1.99 2.10 2.21 2.32 2.43 2.64
Safe Kg- 2194445 821709 327769 138214 01223 28337 13643 6807 3507 1861
How Pu-U 2.29 2.29 2.28 2.28 2.26 2.28 2.22 2.19 2.16 2.06
New eqU• 1.86 1.67 1.78 1.88 1.99 2.10 2.20 2.31 2.41 2.61
New Safe KS,, 2008890 761154 308237 132325 09906 28486 14108 7382 4010 2273
How' Pu-U 2.29 2.29 2.28 2.28 2.26 2.28 2.22 2.20 2.16 2.11
New' eqU• 1.56 1.67 1.78 1.88 1.99 2.10 2.20 2.31 2.41 2.61
New" Safe Kg,, 2007032 761716 $08608 132444 59944 28480 14158 7338 3968 2216
New" Pu-U 2.29 2.29 2.28 2.28 2.26 2.26 2.22 2.19 2.16 2.11
New" eqU. 1.56 1.67 1.79 1.88 1.99 2.10 2.20 2.31 2.41 2.61
New" 6de KO,, 2007024 761711 308604 132441 89943 28480 14156 7341 3663 2223
Now" PuLl 2.29 2.29 2.28 2.28 2.26 2.25 2.22 2.19 :P.18 2.11
New" eqU• 1.68 1.67 1.78 1.88 1.99 2.10 2.20 2.31 3.41 2.61
New" 8_re Kg,, 2.015+08 7.62E+06 3.09E+05 1.32E.08 5.69E.04 2.85E+04 1.42E+04 7.34E+03 3.96E+03 2.22E.t_J
Bmtchoou 1.345+08 8.08E+02 2.06E+02 8.83E+01 4.00E+01 1.90E+01 9.44E+00 4.89E+00 2.645+00 1.485000
Pu Mama,kg • 4.46E+03 1.69E+08 0.86E.02 2.95E.02 1.33E.02 6.33E+01 3.15E+01 1.68E+01 8.81E+00 4.64E4_0
U Mmm,k6 • 3.44E+04 1.44E+04 6.395+03 2.98E+03 1.46E+03 7.44E+02 3.95E+02 2.18E+02 1.25E+02 7.40E+01

U Loeding Batches Loading Impact of .612 wt% U and .971 wt% I:
Increase

1.34E+03 a, 1.25E+030
0.1 8.08E+02 ._ 1.005+03
0.2 2.06E+02
0.3 8.83E+01 ,,i 7.50E+02
0.4 4.005+01 •
0.6 1.905+01 _ 5.00E+02
0.6 9.445000 2.50E+02
0.7 4.09E+00 ,Ik -----...__ ..... _
0.8 2.645+00 O.OOE+O0 ' ' - ....
0.9 1.48E+00 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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_M:q:_NDIXB Lo_ino Ir_s_-,t 1971 Tank Receints WSRC-TR-94-004
- Rev. 0

MST Mites, KO= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Corm, 9/I.. 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U endch.. 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
U Loading Incmme 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction-. 1.1 6 1.29 1.41 1.53 1.66 1.77 1.89 2.01 2.13 2.28
Pu239 wl fraction= 0.945 0.945 0.946 0.945 0.945 0.945 0.946 0.940 0.946 0.946
Pu wt fraction.. 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24
Pu239-U235. 2.25 2.25 2.25 2.25 2.25 2.25 2.26 2.25 2.26 2.26
eq Us 1.69 1.82 1.94 2.06 2.18 2.30 2.42 2.54 2.66 2.78
Safe Kg= 602798 226122 90338 38147 16918 7899 3778 1087 975 017
New Pu-U 2.29 2.28 2.27 2.25 2.23 2.20 2.16 2.09 2.01 1.90
New eqU,, 1.70 1.82 1.94 2.06 2.17 2.20 2.39 2.60 2.60 2.70
New _ Kg,, 558640 213485 87246 37903 17428 8467 4324 2328 1020 791
New"Pu-U 2.29 2.28 2.27 2.26 2.23 2.20 2.16 2.11 2.06 1.98
New' eqU,, 1.70 1.82 1.94 2.06 2.17 2.29 2.40 2.61 2.61 2.72
New" 8Me Kg,, 559130 213703 87328 37912 17401 8410 4266 2284 1262 719
New" Pu-U 2.29 2.28 2.27 2.25 2.23 2.20 2.16 2.11 2.06 1.96
New" eqU= 1.70 1.82 1.94 2.06 2.17 2.29 2.40 2.61 2.61 2.71
New" Sa_ Kg,, 559130 213699 87323 37911 17402 8414 4272 2272 1263 733
New" Pu-U 2.29 2.28 2.27 2.25 2.23 2.20 2.16 2.11 2.06 1.97
New" eqU- 1.70 1.62 1.94 2.06 2.17 2.29 2.40 2.61 2.81 2.71
New" 8sfo Kg.. 8.59E+05 2.14E+06 9.73E+04 3.79E+04 1.74E.04 0.41E.03 4.27E+03 2.27E+03 1.266.00 730
Batches.. 6.69E+02 2.14E+02 9.73E+01 3.79E+01 1.74E+01 8.41E+00 4.27E+00 2.27E+00 1.26E+00 7.$0E-01
Pu Mass, k9 .. 1317.53 503.56 206.77 89.33 41.01 19.83 10.06 6.38 2.97 1.72
U Maise,kg - 9.73E+03 4.11E+03 1.83E+03 8.66E+02 4.286+02 2.22E.02 1.20E+02 6.01 E+01 4.016+01 2.45E+01

U Loading Batches Loadlr._ Impact 04.669 wt% U and .945 wt% F
Increase

0 5.69E+02 e
0.1 2.14E+02 _:
0.2 8.73E+01 u 4.01E+02
0.3 3.79E+01 mm
0.4 1.74E+01

0.6 8.41E+00 _ 2.016+020.6 4.27E+00
0.7 2.27E+00 qi
0.8 1.26E+00 7.30E-01 .... - -- "-" = = -
0.9 7.30E-01 0 O. 1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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ApP_=NDIX B Lo___InoImoact 1971 Tank Recelz_ WSFIC-TR-IN..004- Rev. 0

liST Iku._ KO,, 1600 1600 1600 1600 1600 1100 1600 1600 1100 1000
liST Cone, g/l,, 0.106 0.306 0.306 0.106 0.806 0.105 0.$06 0.S00 0.$06 0AI06
U endch- 0.07 0.67 0.67 0.07 0.07 0.07 O.i7 0.17 0.67 1.17 IP++
U Loading Incremm "-- 1 1.1 1.2 1.8 1.4 1.6 1.0 tO 1.1 1.1 -
U2U wt fr_ 1.16 1.27 1.$S 1.61 1.69 1.76 1.17 1.99 2.11 2.22
Pu230 w_ h"mcllon= 0.946 0.946 0.946 0.946 0.946 0.948 0.046 0.946 0.948 0.948
PU wt fr_Uon= 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
PU239-U235" 2.26 2.25 2.26 2.26 2.26 2.26 2.26 2.28 2.21 2.28
eq Ua 1.19 1.76 1.17 1.90 2.11 2.23 2.86 2.47 2.M 2.72
Sale K8u 1014816 974211 144844 89468 26728 11667 6607 2700 1870 717
New Pu-U 2.29 2.29 2.21 2.21 2.24 2.22 2.18 2.15 2.01 1.el
New eq_ 1.64 1.76 1.i1 2.00 2.11 2.25 2.$4 2.48 2.01 2.il
k 8de KII" 987488 361749 158017 11274 26967 12209 8049 3182 1721 900
NOW'PU-U 2.29 2.28 2.21 2.21 2.24 2.22 2.11 2.14 2.01 2.01

eqUa 1.04 1.71 1.1t 2.01 2.11 2.23 2.84 2.48 2.81 2.84
8afo Kp 981101 362036 188108 11801 28947 12177 6001 3102 1975 019

Now" Pu*U 2.29 2.20 2.21 2.28 2.24 2.22 2.1i 2.14 2.09 2.01
NeW" eqU= 1.64 1.76 1.81 2,00 2.11 2.25 2.84 2.48 2.81 2.H
New" _ Kgs 981081 $$2052 111i01 8i307 26047 12179 0001 $107 ti10 941
New" Pu4J 2.29 2.28 2.2i 2.26 2.24 2.22 2.11 2.14 2.0t 2.01
NEW" eqUs 1.14 1.70 1.11 2.01 2.11 2.22 2.84 2.48 2.88 2J4
V _ Kg= 9.888+06 3.62E+06 1.398+06 I.l_E+04 2.69E.04 1.22E.04 0.01E_t _1.110009 1.eltE+_l 947
ihdsheos 6.$9E+02 2.36E+02 9.26E+01 $.10E401 1.75E.01 1.12E.00 4.01E.00 2.07E.1m 1.120_D9 L$1E-el
Pg Moe_ kg = 2078.64 761.92 $00.42 120.20 66.18 29.$0 15.00 0.72 $.01 2.08
U _ kg • 1.84E+04 0.*__E¢05 2.180.05 1.$10+05 1.$1E+02 $.10E.02 1.01E.02 0.28E001 1.29E+01 $.16E+01

U Loedlng Batches Lolldlng Impact of .689 wt% U m_d .946 wt% F
inmmoe

O 6.39E+02 I 6.01E+020.1 2.36E+02
0.2 9.26E+01
0.8 3.80E+01 _ 4.01E+02

0.4 1.73E+01 i0.6 8.12E+00 2.01E+02
0.6 4.01E+O0
0.7 2.07E+00 ,u, _ = _,, ..... = ._. = -
o.e 1.12E+00 7.30E-01 ' '
0.9 6.31 E-01 0 O.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

increued Umdum_ Rmc_
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A,-_"_'_NDIXB L_r,_trmIm_ 1972 Tank Ftecak_ ,fr3RC-TR-04-004Rw. 0

MST _ Kgs 1000 1000 1000 100@ 1000 1000 1000 1000 IOO0 1000
MST Com_ 9d- 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.208 0.205
U ondch• 0.55 O.SS O.SS O.SS 0.55 0.65 0.66 0.66 0.68 0.88
U LomSing Increase 1 1.1 1.2 1.3 1.4 1.6 1.6 1.7 1.8 1.9
U235 wt fractions 0.05 1.08 1.10 1.25 1.28 1.48 1.86 1.64 1.74 1.84
Pu2"_ wt fracUon• 0.646 0.646 0.640 0.646 0.648 0.846 0.648 0.646 O.040 0.648
Pu wt hlcUon,, 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Pu239-U2358 2.25 2.25 2.26 2.25 2.26 2.25 2.26 2.26 2.26 2.26
eq Us 1.32 1.42 1.51 1.61 1.71 1.81 1.91 2.01 2.11 2.20
ff4fe K9_ 22268166 7932902 3029668 1229677 526475 236402 110760 83916 27168 14126
New Pu4J 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.20 2.22
New eqUs 1.32 1.42 1.62 1.62 1.72 1.81 1.91 2.01 2.10 2.20
New _ Kgm 20477834 73S3036 2830845 1150370 600662 227156 107739 08228 27306 14811
New"Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.28 2.28
New' eqU: 1.32 1.42 1.62 1.62 1.72 1.81 1.01 2.01 2.10 2.20
New' 8ale Kg,, 20480739 7354507 2831310 1168784 600778 227244 107700 83241 27500 14406
New" Pu4J 2.30 2.30 2.29 2.20 2.29 2.28 2.27 2.26 2.26 2.26
New" eqU- 1.32 1.42 1.52 1.62 1.72 1.81 1.91 2.01 2.10 2.20
New" Sale K_ 20480734 7364603 2831307 1158782 000773 227248 107787 85241 27801 14496
New'* Pu-U 2.30 2.30 2.29 2.20 2.29 2.28 2.27 2.26 2.28 2.28
New" eqiJm 1.32 1.42 1.62 1.62 1.72 1.81 1.91 2.01 2.10 2.20
New" Safe K98 2.05E+07 7.35E+09 2.83E+06 1.16E+06 S.01E+OS 2.27E+06 1.08E+06 6.32E+04 2.73E+04 1.468+04
Batchee,, 2.06E+04 7.35E+08 2.88E+03 1.16E+08 6.01E+02 2.27E+02 1.08E+02 6.32E+01 2.73E_01 1.48E+01
Pu Mmm,kg : 3.30E+04 1.18E+04 4.58E+03 1.87E+03 8.07E+02 3.ME+02 1.74E+02 8.50E+01 4.40E.01 2.$4E+Irl
U Mass, kg • 3.57E+05 1.41E_05 6.05E_04 2.64E+04 1.238+04 6.00E+03 3.64E+08 1.60E+8'J 8.UE_:2 4.1WE+02

U Loading Batches Loodlrlg Impauct of .548 wt% U and .646 wt_ F
Increase

0 2.05E+04 _ 2.008+040.1 7.35E+03
0.2 2.83E+03 _ 1.508+04
0.3 1.16E+03 mm1.008+04
0.4 5.01 E+02 _.e
0.5 2.27E+02 _ 5.01 E+03
0.6 1.08E+02
0.7 5.32E+01 at --......_ _ -_ - n_ -_. -- _
0.8 2.738+01 1.45E+01 ' '
0.9 1.45E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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"'_"= Rev. 0,.,,-,-.-NDIX B I ,.u___inoI_ 1972 Tank Recek)ts WSRC-11:F94.004

MST Idmm,_ 1SO0 1600 1600 1600 1600 1600 1800 1600 1600 1600
MST Cor_ gA= 0.305 0.308 0.306 0.808 0.$08 0.806 0.806 0.808 0.$08 6.866
U emich= O.SS O.SS 0.60 0.56 0.66 0.66 O.6S 0.86 0.66 : O.S6 "
U Loed_g b_,eue 1 1.1 1.2 1.$ 1.4 1.6 1.8 1.7 1.8m_:. - -_.9
U2U wt hacUon,, 0.94 1.04 1.14 1.23 :. 1.36 1.43 1.63 1.63 1.?S 1.83
Pu2S9 wt trlmUonm 0.646 0.646 0.646 0.646 0.646 0.646 0.848 0.646 0.846 0.646
Pu wt fracUon= 0.16 0.16 0.16 0.18 0.16 0.16 0.18 0.16 0.16 0.18
Pu260-U236• 2.25 2.25 2.28 2.26 2.26 2.26 2.28 2.28 2.26 2.28
ell Un 1.27 1.$7 1.47 1.67 1.67 3.76 1.86 1.96 2.01 2.16
8ale K.g,, 36882180 12677898 46|$855 1865908 774978 340688 166678 74917 8711,i 16068
New Pu-U 2.$0 2.80 2.80 2.29 2.29 2.28 2.28 2.27 2.29 2.23
NoW eqU. 1.28 1.$8 1.47 1.67 1.67 1.77 1.87 1.96 2.Oil 2.16
New 8de KJF, $4050684 11784106 4594698 1748716 736893 $26855 181816 75640 87040 19666
New' Pu-U 2.80 2.80 2.30 2.29 2.29 2.28 2.28 2.27 2.26 2.24
Nm_ eqU., 1.28 1.$8 1.47 1.67 1.67 1.77 1.87 1.96 2.06 2.16
Nell 8de Kg,, 84084108 11786866 4386672 1749170 757156 826969 161874 75872 27042 10250
NeW" Pu-U 2.30 2.$0 2.$0 2.29 2.29 2.28 2.28 2.27 2.28 2.24
NEW" eqUu 1.28 1.38 1.47 1.67 1.67 1.77 1.87 1.96 2.06 2.18
NEW" 8de K_ $40$4104 11786862 4298870 1749174 727124 826968 161872 72872 27042 19220
NElV'* Pu-U 2.$0 2.$0 2.$0 2.29 2.29 2.28 2.28 2.27 2.28 2.24
New" eqU. 1.28 1.$8 1.47 1.67 1.67 1.77 1.87 1.96 2.06 2.16
NeW" 8de Kg= $.40E+07 1.18E+07 4.406+08 1.76E+08 7.$7E+08 $.276.08 1.|2E.06 7.266.04 $.706+04 1JSE+G4
Batohoos 2.27E.04 7.86E.02 2.96E+06 1.17E+0$ 4.91E+02 2.18E.02 1.01E+02 4.90E681 2.476+O1 1.29E+81
Pu Ilaeh k8 • 6.04E+04 1.74E+04 6.60E+O$ 2.696+06 1.09E+06 4.84E+02 2.26E.02 1.09E682 8.48Ee01 2.86E441
U Mae_ kg • 6.8$E+06 2.26E_n8 9.11E_T04 $.94E+04 1.79E+04 8.646.02 4.246+08 2.1eE.OS 1.176+06 8.446+82

U Loeding Batches Loading Impact of .548 wt% U and .646 wt% F
Incremm

0 2.27E+04 i 2.00E+040.1 7.86E+03

0.2 2.96E+03 i 1.50E+040.3 1.17E+03

0.4 4.91E+02 i 1.00E+040.6 2.18E+02
0.6 1.01 E+02 5.01 E+03
0.7 4.90E+01 _' , _-_ - __. = = = -
0.8 2.47E+01 1.45E+01 '
0.0 1.29 E.01 0 O. 1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Ura_um Loadng Fm_k

Page 50



APPENDIX B Lo._ino I_ 1973 Tank Recek)ts WSRC-TR-94-4)04
- Rev. 0

liST lkllt, I(-o- 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, _ 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.208
U Imrl_ht 0.50 0.S0 0.S0 0.50 0.50 0.50 0.50 O.50 0.50 0.50
U Lo_flng Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.9 1.9
U235 wt fracgon,, 0.87 0.98 1.05 1.14 1.23 1.32 1.40 1.49 1.68 1.67
Pu239 wt traction. 0.558 0.558 0.5S8 0.558 0.55| 0.559 0.558 0.558 0.666 0.558
Pu wl fraction,, 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Pu239-U235-, 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U,, 1.18 1.27 1.36 1.45 1.54 1.65 1.72 1.81 1.90 1.99
Safe Kp 1.06E+08 3.73E+07 1.41E+07 5.66E+06 2.40E+06 1.07E+06 4.97E+05 2.40E.05 1.20E+05 8J_E.04
New Pu-U 2.30 2.30 2.30 2.30 2.29 2.29 2.20 2.28 2.27 2.26
New IqU: 1.19 1.28 1.37 1.46 1.54 1.63 1.72 1.81 1.110 1.1t9
New 8de Kgs 97850780 34616381 13145961 5312343 2267849 1016705 476310 232229 117431 61412
NeW'Pu-U 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26
NeV eqUa 1.19 1.28 1.37 1.46 1.54 1.63 1.72 1.81 1.90 1.1111
No_ 8de Kga 97866806 34618446 13147682 5313226 2268338 1016980 476463 232311 117472 111427
New" Pu-U 2.30 2.30 2.30 2.30 2.29 2.20 2.20 2.28 2.27 2.26
New" eqlJ_ 1.19 1.28 1.37 1.45 1.54 1.63 1.72 1.81 1.90 1.1111
New" He Kp 97866801 34618443 13147579 5313223 2268337 1016978 476461 232310 117471 61427
New" Pu.U 2.30 2.30 2.30 2.30 2.29 2.29 2.20 2.28 2.27 2.26
New" eqU,, 1.19 1.28 1.37 1.46 1.54 1.63 1.72 1.51 1.110 1.119
New" S_e Kga 9.79E+07 3.46E.07 1.31E+07 5.31E+06 2.27E+06 1.02E+06 4.76E+05 2.32E+05 1.17E+08 6.14E+04
Batcheos 9.79E+04 3.46E+04 1.31E+04 5.31E+03 2.27E+03 1.02E+05 4.76E+02 2.32E+02 1.17E+02 8.14E+01
Pu Ilaes, kg : 1.36E+05 4.82E+04 1.83E+04 7.39E+03 3.16E+03 1.42E+05 8.63E+02 $.23E+02 1.UE+02 8.6SE+01
U Mmm,kg • 1.70E+06 6.65E.05 2.76E+05 1.21E+05 5.58E+04 2.69E+04 1.$4E+04 6.97E.03 3.74E+03 2.06E+03

U Loe_ng Batches Loa_ng Impact of .498 w_ U and _q8 w_k F
Increase

1.00E+05

0 9.79E+04 _.0.1 3.46E+04 7.51 E+04
0.2 1.31 E+04

0.3 5.31E+03 ma5.01E+04
0.4 2.27E+03
0.5 1.02E+03 _ 2.515+040.6 4.76E+02
0.7 2.32E+02 i
0.8 1.17E.02 6.14E+01 .... - - " = m -
0.9 6.14E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Umnimn Loa¢gng Fractk
!
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APPENDIX B LondinaImpact 1973 Tank Receipts WSRC-TR-94-004
Rev. 0

M_I" _ Kg• 1600 1600 1600 1600 1600 1600 1600 1600 1600 1800
MS'r Corm, 9/I- 0.305 0.305 0.305 0.305 0.306 0.305 0.305 0.305 0.306 0.306
U enrich= 0.60 0.80 0.80 0.50 OJ_O 0.50 0.50 0.60 0.60 0.60 .
U Loading Increase 1 1.1 1.2 1.3 1.4 1.6 1.6 1.7 1.8 1.9 _i_
U236 wit fraction= 0.85 0.94 1.03 1.12 1.21 1.30 1.39 1.48 1.67 1.66
Pu2"J9wt fracUon• 0.658 0.680 0.568 0.566 0.668 0.658 0.658 0.658 0.688 0.868
Pu wt fraction= 0.13 0.13 0.13 0.13 0.13 0.15 0.15 0.13 0.18 0.13
Pu239-U238,, 2.25 2.25 2.25 2.26 2.28 2.28 2.26 2.26 2.28 2.28
eq Us 1.14 1.23 1.32 1.41 1.80 1.69 1.68 1.77 t.88 1.95
kfe K9• 1.74E+08 5.91E+07 2.16E+07 8.46E+06 3.60E+06 1.63E+06 6.97E+08 3.32E+06 1.64E+08 8.34E+04
New Pu.U 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.28 2.28 2.27
New eqU, 1.15 1.24 1.$3 1.41 1.60 1.59 1.68 1.77 1.88 1.96
New 8ale Kg- 1.61E+08 54004530 20245202 7960320 3316674 1464842 668243 319974 169123 81927
NeW' Pu-U 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.20 2.26 2.27
NeW' eqU.. 1.16 1.24 1.$3 1.41 t.60 1.69 1.66 1.77 1.96 1.96
NeW"8ale Kg- 1.61E+00 64908032 20247023 7961299 3317213 1488143 868412 320067 169170 81948
NeW" Pu-U 2.30 _.30 2.30 2.30 2.30 2.28 2.29 2.28 2.28 2.27
New= eqU= 1.16 1.24 1.33 1.41 1.50 1.59 1.68 1.77 1.86 1.96
New"Sde Kgs 1.818:+08 64998029 20247020 7961297 3317211 1486142 668411 $20066 169170 81947
New" Pu.4J 2.30 2.30 2.30 2.30 2.90 2.29 2.29 2.28 2.28 2.27
New" eqU• 1.16 1.24 1.33 1.41 1.60 1.69 1.68 1.77 1.88 1.96
New" 9ale K9,, 1.81E+08 6.80E+07 2.02E+07 7.96E+06 3.32E+06 1.46E+08 6.68E+06 $.20E+06 1.69E+06 8.19E+04
Batohea,, 1.07E+06 3.67E+04 1.38E+04 6.31E+0$ 2.21E+05 9.70E+02 4.46E+02 2.13E+02 1.06E+02 6.46E+01
Pu Mass, kg • 2.06E+06 7.03E+04 2.69E+04 1.02E+04 4.24E+05 1.86E+05 8.64E+02 4.09E+02 2.03E+02 1.06E+02
U Mau, k9 • 2.76E+06 1.04E+06 4.19E+06 1.79E+06 6.07E+04 $.80E+04 1.87E+04 9.61E+03 6.02E+05 2.73E.03

U Loading Batches Loading Impact of .498 wt% U and .558 wt% F
Increase

0 1.07E+05 e 1.00E+05
0.1 3.67E+04
0.2 1.36E+04 _ 7.51E+04
0.3 5.31E+03 m
0.4 2.21 E+03 • 5.01 E+04

0.5 9.70E+020.6 4.46E+02 2.51 E+04
0.7 2.13E+02 i
0.8 1.06E+02 6.14E+01 ' ' _ - = " : =
0.9 5.46E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fracth
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APPENDIX B Loadin_oImDact1974 Tank ReceiDts WSRC-TR-94-004
Rev. 0

MST Mass, K9s 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/i- 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich.. 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fracUon, 0.65 0.71 0.78 0.85 0.92 0.98 1.0S 1.1 2 1.18 1.25
Pu239 wt fraction: 0.682 0.682 0.682 0.682 0.682 0.682 0.682 0.682 0.682 0.682
Pu wt fraction- 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Pu239-U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.26
eq U• 1.03 1.10 1.16 1.23 1.30 1.37 1.43 1.50 1.67 1.63
Safe Kg,, 7.39E+08 3.01E+08 1.29E+08 5.80E.07 2.72E+07 1.33E+07 6.70E+06 3.49E+06 1.87E+06 1.03E+06
New Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29
New eqUm t.04 1.11 1.17 1.24 1.31 1.37 1.44 1.61 1.67 1.64
New 8mfe Kg.. 8.58E+08 2.70E+08 1.16E+08 5.27E.07 2.49E+07 1.22E+07 6.19E+06 3.24..+G6 1.76E+06 9.66E+06
New' Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29
New' eqU,, 1.04 1.11 1.17 1.24 1.31 1.37 1.44 1.51 1.67 1.64
New" 8ale 14:9- 8.88E+08 2.70E+08 1.16E+08 S.27E+07 2.49E+07 1.22E+07 6.19E+06 3.24E+06 1.76E+06 9.66E+06
NEW" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29
New" eqUm 1.04 1.11 1.17 1.24 1.31 1.37 1.44 1.51 1.67 1.64
New" Side Kg• 6.68E+08 2.70E+08 1.16E+08 5.27E+07 2.49E+07 1.22E+07 6.19E+06 3.24E+06 1.78E+06 9.66E+06
Hew" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29
New" eqUm 1.04 1.11 1.17 1.24 1.31 1.37 1.44 1.51 1.57 1.64
New" Side Kgm 6.58E+08 2.70E+08 1.18E+08 8.27E+07 2.4gE+07 1.22E+07 6.19E+06 3.24E+06 1.76E+06 9.66E+06
Batches,, 8.58E+05 2.70E+05 1.18E+05 6.27E+04 2.49E+04 1.22E+04 6.19E+03 3.24E+03 1.76E+03 9.66E+02
Pu Man, kg • 1.12E+06 4.58E+05 1.98E+05 8.96E+04 4.23E+04 2.07E+04 1.05E+04 8.61E+03 2.97E+03 1.64E+03
U Mass, kg • 1.15E+07 5.18E+06 2.45E+06 1.20E+06 6.12E+05 3.22E+06 t.75E+06 9.73E+04 8.56E+04 3.26E+04

U Loading Batches Loading Impact of .372 wt% U and .682 wt% I:
Increase

0 6.58E+05 _ 6.01E+05
0.1 2.70E+05 "¢U
0.2 1.16E+0§ "
0.3 5.27E+04 _ 4.01E+05
0.4 2.49E+04 •
0.5 1.22E+04 _ 2.01 E+05

0.6 6.19E+03 _ ,_m0.7 3.24E+03 9.66E+02 ' ' - -" = = -
0.8 1.75E+03
0.9 9.66E+02 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fracti(
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APPENDIX B Loadina Imnact 1974 Tank Receints WSRC-TR-94-004
Rev. 0

MBTMill, KII- 1800 1600 1600 1800 1500 1600 1500 1600 1100 1600
MeT Corm, 9/I- 0.305 0.300 0.305 0.305 0.$05 0.305 0.305 0.306 0.305 0.306
U enrich,, 0.37 0.27 0.37 0.37 0.37 0.37 0.37 0.37 + _0_.37. ,at 0.37 . •
U Loading Incremm 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 + 1.8 1.0 ea .Q,
U238 wt fraction,, 0.64 0.70 0.77 0.84 0.90 0.97 1.04 1.11 1.17 1.24
Pu239 wt fraction,, 0.682 0.682 0.682 0.682 0.682 0.682 0.682 0.682 0.682 0.682
Pu wt fraction,, 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Pu259-U235- 2.25 2.26 2.26 2.25 2.25 2.25 2.26 2.25 +2.26 2.26
14:1U_ 0.99 1.06 1.12 1.19 1.26 1.32 1.39 1.46 1.52 1.59
8ale I(g,, 1.34E+09 6.26E+08 2.18E+08 9.84E+07 4.36E+07 2.08E+07 1.03E+07 6.24E+06 2.76E.06 1.49E+00
New Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.80 2.29 2.29
New eqU- 1.00 1.06 1.1:1 1.20 1.26 1.:1:1 1.40 1.48 1.83 1.80
New 8ale 1(9m 1.20E+09 4.74E+08 1.98E+08 6.70E+07 4.00E+07 1.92E+07 9.51E+06 4.88E+08 2.68E.06 1.41E+08
New' Pu.U 2.30 2.30 2.30 2.30 2.30 2.:10 2.:10 2.:10 2.29 2.29
New' eqU- 1.00 1.06 1.1:1 1.20 1.26 1.:1:1 1.40 1.46 1.8:1 1.60
New" Oafe KgB 1.20E+09 4.74E+08 1.98E+08 8.71E+07 4.00E.07 1.92E+07 9.52E+00 4.88E+06 2.68E+06 1.41E+08
New" Pu-U 2.:10 2.30 2.30 2.30 2.:10 2.:10 2.:10 2.:10 2.29 2.29
New" eqUs 1.00 1.06 1.1:1 1.20 1.26 1.:1:1 1.40 1.46 1.68 1.60
New" 8Me Kg,, 1.20E+09 4.74E+06 1.98E+06 8.71E607 4.00E+07 1.92E+07 9.52E+06 4.88E+08 2.68E.06 1.41E+08
New" Pu-U 2.:10 2.:10 2.30 2.:10 2.:10 2.:10 2.:10 2.:10 2.29 2.29
New" eqU-, 1.00 1.00 1.1:1 1.20 1.26 1.:1:1 1.40 1.48 1.6:1 1.60
New" Bile Kg,, 1.20E+08 4.74E608 1.98E.08 1.71E+07 4.00E.07 1.92E.07 9.52E+06 4.88E+06 2.68E.06 1.41E+08
Beloheem 8.00E+06 3.16E+08 1.:12E+06 6.80E+04 2.67E.04 1.28E+04 6.:14E+0:1 :1.26E+0:1 1.72E+0S 9.$7E602
Pu Ikur4, k9 ,, 1.87E+06 7.40E+06 :1.09E+06 1.:16E+06 6.26E.04 2.99E+04 1.49E+04 7.6:1E+0:1 4.04E+08 2.20E60:1
U Mime, kg,, 2.06E+07 8.96E+06 4.10E+06 1.96E+06 9.7:1E.08 8.00E+06 2.66E+08 1.48E+08 8.14E+04 4.68E+04

U Lolling Betchac Loading Impact of .3"r2 wt% U end .682 wt% F
Increase

0 8.00E+OS j_0.1 3.16E+05 u 6.01E+05
0.2 1.32E+06 i0.:1 5.80E.04 4.01E+05 +

0.4 2.67E+04 i0.0 1.28 E+04 2.01E+05

0.6 6.34E+0:1 ,Ik _ .....0.7 3.26E+03 9.66E+02 ' ' .....
0.0 1.72E.03
0.9 0.37E+02 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Frectk
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APPENDIX B Loadino Imoact 1975 Tank Receiots WSRC-TR-94-004
- Rev. 0 *

MST Mass, Kg" 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Corm, g/I- 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich-. 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction: 0.62 0.68 0.75 0.81 0.87 0.94 1.00 1.07 1.13 1.19
Pu239 wt fracUon- 0.586 0.586 0.586 0.586 0.586 0.586 0.586 0.586 0.586 0.586
Pu wt fraction: 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Pu239-U235: 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U,, 0.95 1.01 1.07 1.14 1.20 1.27 1.33 1.39 1.46 1.52
Safe Kg• 2.47E+09 9.72E+08 4.05E+08 1.77E+08 8.13E+07 3.88E+07 1.92E+07 9.82E+06 5.18E+06 2.81E+06
New PuLl 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29
New eqU= 0.95 1.02 1.08 1.15 1.21 1.27 1.34 1.40 1.46 1.53
New Safe Kg• 2.21E+09 8.77E+08 3.68E+08 1.62E+08 7.47E+07 3.58E+07 1.78E+07 9.16E+06 4.85E+06 2.64E+06
New' Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.20
New' eqUm 0.95 1.02 1.08 1.15 1.21 1.27 1.34 1.40 1.46 1.53
New" 8ofe Kg• 2.21E+09 8.77E+08 3.68E+08 1.62E+08 7.47E+07 3.58E+07 1.78E+07 9.16E+06 4.86E+06 2.64E+06
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29
New" eqU, 0.05 1.02 1.08 1.15 1.21 1.27 1.34 1.40 1.46 1.53
New" Safe Kg• 2.21E+09 8.77E+08 3.68E+08 1.62E+08 7.47E+07 3.58E+07 1.78E.07 9.16E+06 4.86E+06 2.64E+06
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29
New" eqU: 0.95 1.02 1.08 1.15 1.21 1.27 1.34 1.40 1.46 1.53
New" Sofa K9• 2.21E+09 8.77E+08 3.68E+08 1.62E+08 7.47E.07 3.58E+07 1.78E+07 9.16E+06 4.86E+06 2.64E+06
Batchaa,, 2.21E+06 8.77E+05 3.68E+05 1.62E+05 7.47E_04 3.58E+04 1.78E+04 9.16E+03 4.86E+05 2.64E+03
Pu Mmm, k9 • 3.24E+06 1.28E+06 5.37E+05 2.37E+05 1.09_-:_)5 5.23E+04 2.60E+04 1.34E+04 7.09E+03 3.86E+05
U Mass, kg • 3.85E+07 1.69E+07 7.73E+06 3.70E+06 1.84E+06 9.46E+05 5.03E+05 2.7SE+05 1.54E+06 8.88E+04

U Loading Batches Loading Impact of .355 wt% U and .586 wt% F I

Increase

0 2.21 E+06 _ 2.00E+06J=

0.1 8.77E+05 _ 1.50E+060.2 3.68E+05 m
0.3 1.62E+05 m
0.4 7.47E+04 _ 1.00E+06
0.5 3.58E+04 t.u) 5.03E+05

0.6 1.78E+04 _0.7 9.16E+03 2.64E+03 ' ; : " " = = -
0.8 4.85E+03
0.9 2.64E+03 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fraclk
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APPENDIX B Loadina Im_r_=,_1975 Tank Receiots WSRC-TR-94-004Rev. 0

MST Ikme, KO- 1600 1S00 1500 1600 1600 1600 1600 1600 1600 1600
MST Conc, g/I- 0.305 0.305 0.305 0.305 0.305 0.805 0.305 0.305 0.$06 0.305
U endch- 0.36 0.36 0.86 0.36 0.36 0.36 0.36 0.36 0.$6 .-, 0.86 .
U Loading Increase 1 1.1 1.2 1.3 1.4 1.8 1.6 1.7 1.I v v._ " 1.9
U238 wt fraction-, 0.61 0.67 0.74 0.80 0.86 0.95 0.99 1.05 1.12 1.18
Pu239 wt fracUon- 0.686 0.586 0.686 0.688 0.686 0.686 0.686 0.686 0.686 0.686
Pu M fraction• 0.13 0.13 0.13 0.11 0.18 0.18 0.13 0.1:1 0.18 0.1:1
Pu239-U23h 2.25 2.25 2.25 2.26 2.25 2.26 2.26 2.25 2.26 2.26
eq Us 0.91 0.97 1.04 1.10 1.17 1.25 1.29 1.$6 1.42 1.48
8ale Kg-, 4.36E+09 1.66E+09 6.700+06 2.88E+09 1.27E+00 6.94E+07 2.88E.07 1.46E.07 7.60E+08 4.00E+06
New Pu-U 2.80 2.30 2.$0 2.30 2.30 2.30 2.:10 2.80 2.:10 2.$0
New eqUa 0.92 0.98 1.04 1.11 1.17 1.24 1.$0 1.$6 1.4:1 1.49
New I_fe Kg- 3.96E+09 1.61E+09 6.11E+06 2.82E+09 1.18E+06 6.61E+07 2.68E.07 1.:18E+07 7.04E+08 $.77E.06
New' Pu*U 2.30 2.80 2.$0 2.$0 2.80 2.:10 2.80 2.30 2.30 2.$0
New' eqUn 0.92 0.98 1.04 1.11 1.17 1.24 1.30 1.$6 1.4:1 1.49
New" 8ad_ Kg• :1.96E.09 1.81E+09 6.12E+08 2.62E+08 1.18E+08 6.61E+07 2.68E+07 1.$6E+07 7.04E+08 $.77E+0il
New" Pu-U 2.30 2.$0 2.30 2.30 2.30 2.:10 2.$0 2.30 2.$0 2.30
NeW" eqU,, 0.92 0.98 1.04 1.11 1.1 7 1.24 1.$0 1.$6 1.45 1.49
New" 8ale K9-, $.96E.09 1.61E+09 0.12E+08 2.62E+09 1.18E+00 6.818+07 2.68E.07 1.:16E+07 7.04E+08 :1.TtE+06
NeW" PuAI 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.$0 2.30 2.$0
NEW" eqUa 0.02 0.98 1.04 1.11 1.17 1.24 1.S0 1.86 1.45 1.49
New" Safe Kg,, :1.96E+09 1.61E+09 6.12E+00 2.62E+09 1.18E+08 6.61E+07 2.68E.07 1.:1IE+07 7.04E+00 :1.77E+06
Betohesm 2.6$E+06 1.00E+06 4.08E+06 1.76E+06 7.848+04 $.67E+04 1.79E.04 9.02E+05 4.69E+05 2.61E+0:1
PieMmm,kg • 8.:10E+06 2.02E+06 8.21E+06 :1.81E+06 1.68E+06 7.$9E+04 :1.60E+04 1.82E.04 9.46E+08 8.06E+05
U Mm_ Iql • 6.76E+07 2.868+07 1.278_*07 6.89E*_06 2.1168+06 1.448+06 7.498,08 4.02E+06 2.22E+08 1.26E+08

Loedlng impact of .355 wt% U and .586 wt% F
U Loading Batcheo

Increase 2.50E+06
0 2.63E+06 J

0.1 1.00E+06 _ 2.00E+060.2 4.08E+05
0.:1 1.76E+06 m 1.50E+06 -
0.4 7.84E+04 • 1.00E+06

0.8 :1.67E+040.6 1.79E+04 5.03E+05
0.7 9.02E+03 2.640+03 , , T - "- = = = _"
0.8 4.69E.03 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.9 2.51E+03

Increased Uranium Loading Fractk
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WSRC-TR-94-O04
APPENDIX B Lo=rlino Im_r_nt1976 Tank Receiots Rev. 0

MST Mime,,Kg- 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Con,:, g/i,, 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich: O.44 O.44 O.44 O.44 O.44 O.44 O.44 D. 44 O.44 O.44
U Loading Increase 1 1.1 1.2 1.3 1.4 1.S 1.6 1.7 1.8 1.0
U235 wt fraction,, 0.77 0.85 0.02 1.00 1.08 1.1 6 1.24 1.32 1.40 1.48
Pu2"J9wt fraction. 0.582 0.582 0.582 0.582 0.502 0.582 0.602 0.582 0.582 0.582
Pu wt fr_tlon.. 0.15 0.15 0.15 0.15 0.15 0.16 0.16 0.15 0.15 0.15
Pu239-U235= 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq Us 1.09 1.17 1.25 1.33 1.41 1.49 1.67 1.65 1.73 1.81
Safe K9,, 3.19E+08 1.18E+08 4.62E+07 1.92E+07 8.41E+06 $.85E+06 1.84E+06 9.08E+05 4.64E+05 2.45E+05
New Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28
New eqU• 1.10 1.18 1.26 1.$4 1.42 1.60 1.57 1.65 1.73 1.81
New Safe K9,, 2.91E+08 1.08E+08 4.26E+07 1.78E+07 7.85E+06 $.62E+06 1.73E+06 8.63E+06 4.44E+06 2.$6E+05
New' Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.20 2.28
New' eqU,, 1.10 1.18 1.26 1.34 1.42 1.50 1.67 1.65 1.73 1.81
NeW' Safe Kg=, 2.91E+08 1.08E+08 4.26E+07 1.78E+07 7.85E+06 3.62E+06 1.73E.06 8.64E+05 4.44E+05 2.$6E.08
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.20 2.29 2.29 2.28
NeW" eqUJ 1.10 1.10 1.26 1.34 1.42 1.50 1.57 1.65 1.73 1.81
New" Safe K9,, 2.91E+08 1.08E+08 4.26E+07 1.78E+07 7.85E+06 $.62E+06 1.73E+06 8.64E.05 4.44E+06 2.30E+05
New" I=u-U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28
New" eqU,, 1.10 1.18 1.26 1.34 1.42 1.50 1.67 1.65 1.73 1.81
New" Safe K9= 2.91E+08 1.08E+08 4.26E+07 1.78E+07 7.85E+06 3.62E+06 1.73E+06 8.64E+05 4.44E+05 2.36E+05
Batches- 2.91E+06 1.08E+06 4.26E+04 1.78E+04 7.85E+03 3.62E+05 1.73E+05 8.64E+02 4.44E+02 2.36E+02
Pu Mass, k9 • 4.22E+05 1.56E+05 6.10E+04 2.59E+04 1.14E+04 5.25E+03 2.52E+03 1.26E+03 0.45E+02 3.42E.02
U Mass, k9 • 6.07E+06 2.07E+06 8.95E+05 4.07E+05 1.03E+05 9.55E+04 4.09E+04 2.59E+04 1.41E+04 7.93E.03

U Loading Batches Loading Impact of .440 wt% U and .582 wt% F
Increase

0 2.91E+05 _ 2.70E+05
0.1 1.00E+05 "¢CJ

0.2 4.26E+04 _ 1.80E+050.3 1.70E+04
0.4 7.85E+03 •
0.5 3.62E+03 _ 9.02E+04
0.6 1.73E+03
0.7 8.64E+02 q' _ - - = = - -! m ua

0.8 4.44E+02i 2.00E+02 '
0.9 2.36E.02 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk

i
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APPENDIX B L_r_dirmIm_____1976 Tank Fleceiots WSRC-TR-94-004- Rev. 0

liST Mass, Kg• 1500 1600 1500 1500 1500 1500 1500 1500 1800 1500
MST Cono, g/I,, 0.305 0.305 0.805 0.305 O.$OS 0.305 0.308 0.$0$ 0.$06 0.$05
U enrich,. 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 .
U Loading Increase 1 1.1 1.2 1.3 1.4 1.8 1.8 1.7 1.8 1.9 " "
U2gS wt fraeUon- 0.75 0.83 0.91 0.99 1.07 1.15 1.28 1.31 1.39 11_47
PU2S9 wt fr_Uon,, 0.682 0.582 0.682 0.582 0.682 0.682 0.682 0.882 0.882 0.882
PU M fracUon- 0.13 0.13 0.13 0.15 0.18 0.15 0.11 0.15 0.15 0.15
Pu239-U235,, 2.25 2.25 2.25 2.26 2.25 2.26 2.25 2.26 2.28 2.28
eq Um 1.05 1.13 1.21 1.29 1.37 1.46 1.63 1.61 1.69 1.77
84fe Kg= 8.41E+08 1.92E+08 7.31E+07 2.06E+07 1.266+07 5.666+06 2.68E+08 1.20E+06 6.476+08 $.886+08
New Pu.U 2.30 2.$0 2.30 2.30 2.$0 2.$0 2.29 2.29 2.29 2.28
New eqU- 1.06 1.14 1.22 1.50 1.$8 1.46 1.65 1.61 1.69 1.77
New 8ale ICp 4.95E+08 1.77E+08 6.77E.07 2.76F.+07 1.18E+07 6.$$E+06 2.60E+06 1.22E+06 6.19E+08 $.24E.08
New' Pu.U 2.30 2.30 2.$0 2.30 2.$0 2.$0 2.29 2.29 2.29 2.28
NeW' eqU,. 1.06 1.14 1.22 1.50 1.38 1.46 1.65 1.61 1.69 1.77
NeW"8ale I(11= 4.96E+08 1.77E+08 6.77E+07 2.76E+07 1.18E+07 6.35E+06 2.60E+06 1.22E+06 6.19E+08 $.24E+08
New" Pu-U 2.30 2.30 2.30 2.30 2.$0 2.30 2.29 2.29 2.29 2.28
New" eqU,, 1.06 1.14 1.22 1.50 1.$9 1.49 1.85 1.61 1.69 1.77
New" 8ale I(g,, 4.986+08 1.77E.08 6.77E.07 2.76E+07 1.18E+07 5.$$E+06 2.80E+06 1.22E+06 6.196+06 $.24E+08
New" Pu-U 2.30 2.30 2.$0 2.$0 2.$0 2.30 2.29 2.20 2.26 2.28
New" eqU: 1.06 1.14 1.22 1.50 1.38 1.46 1.6$ 1.61 1.69 1.77
New" Smfe Kg,, 4.95E+08 1.77E.08 6.776+07 2.76E+07 1.186+07 6.$3E+08 2.806.06 1.226+00 6.196+08 $.246+08
Bmtc:hen- $.$0E+08 1.18E+06 4.61E+04 1.84E+04 7.89E+05 $.55E+0$ 1.67E+05 0.16E+02 4.15E+02 2.16E+02
Pu Mass, kg - 9.60E+05 2.36E+06 9.05E+04 3.67E+04 1.58E+04 7.10E+03 $.$4E+05 1.65E+0'JI 8.26E+02 4.31E+02
U Mass, k9 • 8.47E+08 3.34E+06 1.40E.06 0.20E+08 2.88E+05 1.39E+05 6.00E+04 $.64E+04 1.966+04 1.08E+G4

U Loading B-tcheo Loading Impact of .440 Wt% U and .582 wt% I:
Increase

0 $.$OE+0S i 2.70E+05
0.1 1.18E+05
0.2 4.51E+04 u
0.3 1.84E+04 _ 1.80E+05

0.4 7.80E+030.5 3.55E+03 9.02E+04
0.6 1.67E+03 w
0.7 8.16E+02 _ - " - -" =
0.8 4.13E+02 2.00E+02 ' ' -
0.9 2.16E+02 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadino Imnact 1977 Tank Receints WSRC-TR-94-004
- Ray. 0

MST Man, Kgl 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Cone, 9/I- 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich= 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32
U Loading Incmm 1 1.1 1.2 1.3 1.4 1.8 1.6 1.7 1.8 1.9
U235 wt fracUon• 0.5S 0.61 0.66 0.72 0.78 0.83 0.89 0.9S 1.01 1.06
Pu239 wt fraction.. 0.693 0.693 0.693 0.693 0.693 0.693 0.693 0.693 0.693 0.693
Pu ,at fmoUon• 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Pu239.U235• 2.25 2.2S 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.26
eq Us 0.94 1.00 1.05 1.11 1.17 1.22 1.20 1.34 1.39 1.45
Safe Kga 2.78E+09 1.208+09 5.43E+08 2.56E+08 1.25E+08 6.35E+07 3.32E+07 1.78E+07 9.84E.06 8.66E+06
New Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30
New eqU,, 0.95 1.00 1.06 1.12 1.18 1.23 1.29 1.35 1.40 1.46
New _ K9,, 2.44E+09 1.068+09 4.84E+08 2.30E.08 1.13E+08 5.76E.07 3.02E+07 1.63E+07 9.088+06 8.148+06
New' PuLl 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30
New' eqU- 0.95 1.00 1.06 1.12 1.17 1.23 1.29 1.36 1.40 1.46
Hew" 8ale K9TM 2.44E+09 1.06E+09 4.84E+08 2.30E+08 1.13E+08 5.76E+07 3.028+07 1.63E+07 9.08E+06 8.14E+08
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30
New" eqUJ 0.05 1.00 1.06 1.12 1.17 1.23 1.29 1.36 1.40 1.46
New" Safe Kg, 2.44E+09 1.06E+09 4.84E+08 2.30E+08 1.13E+08 5.76E+07 3.02E+07 1.63E+07 9.08E+06 8.14E+08
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30
New" eqU,, 0.95 1.00 1.06 1.12 1.17 1.23 1.29 1.35 1.40 1.46
New" Safe Kg- 2.44E+09 1.06E+09 4.84E+08 2.30E+08 1.13E+08 6.76E+07 3.02E+07 1.63E+07 9.08E+06 6.14E+06
Batches-, 2.44E+06 1.06E+06 4.84E+05 2.30E.05 1.13E+05 5.76E+04 3.02E+04 1.63E+04 9.06E+03 5.14E+03
Pu Mass, kg • 4.22E+06 1.84E+06 8.36E+05 3.97E.05 1.9SE+OS 9.95E+04 8.23E+04 2.82E+04 1.86E+04 8.88E+03
U Mats, k9 • 4.25E+07 2.04E+07 1.02E+07 8.24E+06 2.78E+06 1.52E+06 8.63E+08 4.90E+08 2.88E+08 1.73E+0S

U Loading Batches Loading Impact of .316 wt% U and .693 wt% F
Increase

0 2.448+06 e 2.411:+06
0.1 1.06E+06 _ 1.81E+06
0.2 4.04E+05
0.3 2.30E+05 m 1.21E+06
0.4 1.138+05 e
0.S 5.76E+04 _ 6.058+05
0.6 3.02E+04
0.7 1.63E+04 qt ""--g-..__.._:.
0.8 9.05E+03 5.00E+03 ........ ---- -" = =
0.9 5.14E+03 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadino Imo-_ 1977 Tank Receipts WSRC-TR-94-(X)4- Rev. 0

liST Ibsi, Kg,, 1600 1500 1600 1500 1600 1600 1600 1600 1600 1600
MST Conc, 94= 0.306 0.206 0.306 0.305 0.306 0.306 0.306 0.306 0.806 0.306
U _ 0.32 0.32 0.32 0.32 0.32 0.$2 0.$2 0.32 0.$2 0.$2
U LoadingIncrease " 1 1.1 t 1.2 1.3 + 1.4 1.6 _ 1.6 ,_ 1.7 1.8 1.0 •
U266 wt fraction- 0.54 0.60 0.66 0.71 0.77 0.83 0.88 0.94 1.00 1.0|
Pu2'J9 wt fractionm 0.693 0.693 0.693 0.693 0.693 0.69:1 0.693 0.69:1 0.695 0.695
Pu wt fraction= 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Pu2$9-U2$S.. 2.26 2.26 2.26 2.25 2.25 2.25 2.26 2.25 2.26 2.26
eq Us 0.90 0.96 1.01 1.07 1.13 1.18 1.24 1.$0 1.$6 1.41

Kg,, 6.27E+09 2.19E+09 9.686+08 4.$9E+08 2.096608 1.056+08 6.286607 2.78E+07 1.61E.07 8.$7E+06
New Pu-U 2.30 2.$0 2.S0 2.$0 2.30 2.$0 2.80 2.$0 2.$0 2.$0
New eqU_ 0.91 0.96 1.02 1.08 1.13 1.19 1.26 1.60 1.:1ll 1.42
New Safe Kg,, 4.66E+09 1.95E+09 6.68E+00 $.96E+08 1.89E+06 9.41E.07 4.85E+07 2.66E+07 1.$9E.07 7.76E+06
New' PuLl 2.$0 2.30 2.30 2.30 2.30 2.$0 2.$0 2.$0 2.$0 2.$0

eqU- 0.91 0.96 1.02 1.08 1.15 1.19 1.29 1.60 1.86 1.42
NeW'Safe KiP, 4.66E+09 1.95E+09 6.68E+08 $.96E+08 1.89E.08 9.41E+07 4.84E+07 2.66E+07 1.$9E.07 7.76E+06
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.$0 2.30 2.$0 2.$0 2.90
New" eqUm 0.91 0.96 1.02 1.08 1.15 1.1 9 1.26 1.SO 1.$6 1.42
New" Safe KiP, 4.666+00 1.96E+09 I1.$$E.06 $.96E+08 1.89E+08 9.41E+07 4.84E+07 2.666+07 1.$9E.07 7.76E.09

Pu-U 2.30 2.30 2.30 2.30 2.$0 2.$0 2.$0 2.$0 2.$0 2.:10
New" eqiJ_ 0.91 0.96 1.02 1.08 1.1$ 1.19 1.26 1.$0 1.$6 1.42
New" 8de Kg= 4.666+09 1.95E+09 8.686.00 $.96E+08 1.09E+08 9.41E+07 4.84E+07 2.666+07 1.$9E.07 7.76E+0t
Bstcltn- $.10E+06 1.$0E+00 6.726606 2.63E.06 1.26E+06 6.28E.04 $.22E+04 1.71E+04 9.28E+06 6.18E+0$
Pu Mmm,Iql - 7.$7E+06 $.09E+00 1.$6E+06 6.27E+06 $.01E+06 1.49E+06 7.67E+04 4.06E+04 2.21E.04 1.2'JE+04
U Mime, kg ,_ 7.96E+07 3.68E¢ -n7 1.78E+07 8.89E+06 4.61E+06 2.46E+06 1.$6E+06 7.60E+06 4.19E606 2.69E+06

U Loading Batches Loading Impact of .315 wt% U and .693 wt% F
Increase

0 3.10E+00 I 3.01E+06
0.1 1.30E+06 2.41E+06

0.2 6.72E+06 i0.$ 2.63 E+05 1.81 E+06
0.4 1.26E+05 • 1.21E+06

0.6 6.28E+040.6 $.22E+04 6.05E+05 _-a----- - -
0.7 1.71E+04 _ - - - = =
0.0 9.28E+05 5.00E+03 ' '
0.0 6.18E+03 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadino Im_L'U___1978 Tank Receints WSRC-TR-64-004_ - Rev. 0

MS'['Hess, KO• 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, 9/I- 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.205 0.205 0.205
U enrich= 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
U Loading Incremm 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U2"J5wt fractions 0.43 0.47 0.52 0.56 0.61 0.68 0.69 0.74 0.78 0.03
Pu239 wt fraction,, 0.675 0.675 0.675 0.675 0.675 0.675 0.676 0.676 0.678 0.675
Pu wt fractions 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Pu239-U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq Us 0.81 0.85 0.90 0.94 0.98 1.03 1.07 1.12 1.18 1.21
Safe Kg,, 2.42E+10 1.13E+10 5.47E+09 2.75E+09 1.42E+09 7.59E+08 4.15E+08 2.35E+08 1.54E.08 7.84E+07
New Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.$0 2.80 2.$0 2.$0
New eqU- 0.62 0.86 0.90 0.95 0.99 1.04 1.08 1.1 $ 1.17 1.21
New Safe K9" 2.09E+10 9.81E+09 4.79E+09 2.42E+09 1.26E+09 6.76E+08 $.72E+08 2.10E+00 1.21E.00 7.11E+07
NeW' Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.$0 2.30 2.30
New* eqU.- 0.82 0.86 0.90 0.95 0.99 1.04 1.08 1.15 1.17 1.21
New* Safe K9- 2.09E+10 9.81E+09 4.79E+09 2.42E+09 1.26E+09 6.76E+08 $.72E+08 2.10E.08 1.21E.00 7.11E+07

Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.$0 2.30 2.80
HEW" eqU• 0.82 0.86 0.90 0.95 0.99 1.04 1.08 1.13 1.17 1.21
New" 8ale K9s 2.09E+10 9.81E+09 4.79E+09 2.42E+09 1.26E+09 6.76E+08 $.72E+00 2.10E+08 1.21E.08 7.11E+07
New" Pu-U 2.30 2.30 2.30 2.30 2.80 2.$0 2.80 2.80 2.80 2.80
New" eqU• 0.82 0.86 0.90 0.95 0.99 1.04 1.08 1.1 $ 1.17 1.21
New" Safe Kga 2.09E+10 9.81E+09 4.79E+09 2.42E+09 1.26E+09 6.76E+08 $.72E.00 _10E+08 1.21E.00 7.11E+07
Batches,, 2.09E+07 9.81E+06 4.7_E+06 2.42E+06 1.26E.06 6.76E.08 $.72E+00 2.10E+06 1.21E.08 7.11E+04 !
Pu idmm,kg ,,, 3.52E+07 1.65E+07 8.06E+06 4.07E+06 2.12E+06 1.14E+06 0.26E+08 $.65E+05 2.05E4_i 1.20E+06
U Mam_ k9 • 3.64E+08 1.89E+08 1.01E+08 5.52E+07 $.10E.07 1.79E.07 1.05E.07 6.29E+00 $.84E.06 2.$9E+00 !

U Loading Batches Loading Impact of .246 wt% U and .675 wt% F
Increase

0 2.09E+07 e 2.01E+07

0.1 9.81E+06 _ 1.51 E+07
0.2 4.79E+06 a .
0.3 2.42E+06 m
0.4 1.26E+06 e 1.01 E+07
o.s 6.76E+05 _ 5.07E+06
0.6 3.72E+05
0.7 2.10E+05 _ _" - -- "- = -
0.8 1.21E+05 7.00E+04 ' ' '
0.9 7.11S+04 0 O.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Lo=,4tnoIm_ru_ 1978 Tank _ts WSRC-TR-94-O04Rev. 0

liST Ikae, KO,, 1600 1800 1600 1600 1800 1600 1800 1600 1600 1600
MST Cone, g/i- 0.$0S 0.305 0.306 0.306 0.306 0.$08 0.2106 0.2106 0.2108 0.806
U endch_ 0.25 0.25 0.25 0.25 0.26 0.28 0.26 0.26 0.26 0.26
U Loading I_wremm ;* 1 1.1 1.2 1._- 1.4 1 .S 1._ "-- 1.7 1.9 1.0 _'"
IJ268 wt fraction- 0.42 024_r 0.81 0.88 0.60 0.64 0.69 0.721 0.78 0.82
Pu2N wt fractionm 0.678 0.678 0.676 0.675 0.678 0.676 0.678 0.878 0.1W:1 0.876
PU wt trllcUonx 0.16 0.15 0.16 0.18 0.16 0.16 0.16 0.18 0.16 0.18
I=u2S�-IJ2'J[ 2.25 2.25 2.26 2.26 2.26 2.26 2.28 2.26 2.26 2.26
eq U. 0.77 0.61 0.86 0.90 0.96 0.99 1.021 1.08 1.12 1.17

KI_ 4.8:16+10 2.17E+10 1.02E+10 4.96E+09 2.60E+09 1.:10E4_0 6.976+06 :1.8:1E.06 2.1664_6 1.246+06
New Pu-U 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.30 2.210
New eqlJ_ 0.70 0.82 0.87 0.91 0.98 1.00 1.04 1.09 1.121 1.18
New 8Me Kgm 4.19E+10 1.90E.10 8.96E+09 4.:19E+09 2.2:1E+09 1.17E+09 6.276+08 :1.46E+00 1.96E+08 1.1:164.08
NeW' Pu-U 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.89 2.210
New' eqUa 0.78 0.:12 0.87 0.91 0.96 1.00 1.04 1.09 1.1:1 1.18
NeW' 8de 1(9- 4.19E.10 1.90E+10 8.96E+09 4.:19E+09 2.25E.09 1.17E.06 8.27E+00 :1.48E+08 1.96E_8 1.1:1E44)11

Pu-U 2.210 2.:10 2.210 2.210 2.210 2.210 2.210 2.S0 2.$0 2.210
New" eqUt 0.78 0.82 0.87 0.91 0.98 1.00 1.04 1.09 1.1 21 1.18
New" 8de KO_ 4.196.10 1.90E+10 :1.966+09 4.:196+09 2.2:1E+09 1.17644)9 6.27E+06 :1.466.08 1.966+O6 1.1564J)8
New" Pu-U 2.210 2.:10 2.210 2.210 2.210 2.210 2.210 2.210 LSO 2.$0
New"* eqU_ 0.70 0.12 0.17 0.91 0.96 1.00 1.04 1.06 1.1:1 1.18
NeW" 8de KiP, 4.196.10 1.90E+10 8.96E+09 4.219E+09 2.221E+09 1.17E+09 6.276.08 21.46E+06 1.NE+09 1.1216.08
Batoh_- 2.79E.07 1.27E.07 6.90E+06 2.921E+06 1.49E+06 7.771[+05 4.16E+06 2.211E.08 1.S0E+0i 7J46444
Pu Mamkkg • 6.48E.07 2.921E+07 1.219E+07 6.79E+06 21.44E+09 1.lOE+06 6.89E.06 8.$6E_08 1.02E+0I 1.766446
U Mmm,kg • 7.17E.08 21.89E+08 1.86E+08 9.219E+07 6.42E+07 21.04E+07 t.79E.07 1.0216.07__ 6.176+O6 1.77E44NI

U Loedlng Batcheo Lolldlng Impact of 248 wt% U and .676 wtL%F
Incfeue

0 2.79E+07 _ 2.51E+07

0.1 1.27E.07 i 2.01E+070.2 3.98E.06
0.:1 2.9:1E.06 1.51 E+07

0.4 1.49E.06 i 1.01 E+070.6 7.77E+05
0.6 4.18E+06 5.076+06
0.7 2.:11E.05 i , _ - - -_. = -
0.8 1.:10E.06 7.00E+04 ' '
0.9 7.54E.04 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increesed Uranium Loodlng Fractk
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Ar-'_ NOIX 13[n_ina Im,',=_ 1979 Tank _ W$1:IG-TR-I)4-0NRev.0

lIST libn, KOe 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Cone, g/Ira 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.205 0.205 0.208
U enrich= 0.36 0.36 0.36 0.36 0.36 0.36 0.86 0.S6 0.30 0.$0
U Loading Increase 1 1.1 1.2 1.3 1.4 1.6 1.6 1.7 1.6 .. 1.0
U2_ wt fracUonm 0.62 0.69 0.75 0.81 0.80 0.94 1.01 1.07 1.14 1.20
Pu259 wt fractions 0.641 0.641 0.641 0.641 0.641 0.641 0.641 0.641 0.641 0.641
PU wt frlctlon= 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.10 0.10 0.16
Pu239-U236,, 2.26 2.2 S 2.2 S 2.2 S 2.26 2.26 2.26 2.26 2.26 2.26
eq Ua 0.98 1.05 1.11 1.17 1.24 1.30 1.$7 1.45 1.60 1.60
Side KiP, 1.48E+09 6.00E+08 2.56E+08 1.14E+08 8.$5E+07 2*60E+07 1.$0E+07 6.T/E+06 $.01E+04 1.08E+06
New Pu-U 2.30 2.30 2.30 2*$0 2.30 2*$0 2.$0 2.$0 2*S0 2.29
New eqU,, 0.99 1.06 1.12 1.18 1.26 1.31 1.$7 1.44 1.60 1.67
New Safe KO,, 1.32E+09 8.39E+08 2.31E+08 1.04E+08 4.89E+07 2.89E+07 1.21E+07 6.28E+06 $.S70+00 1.86E+00
NOW'Pu..U 2.30 2.30 2.30 2.30 2.30 2.80 2*$0 2.$0 2*$0 2.29
New' eqU,, 0.09 1.06 1.1 2 1.1 t 1.26 1.$1 1.$7 1.44 1.60 1.67
HeW' 8ahl Kg,, 1.$2E+09 6.39E+08 2.31E+08 1.04E+08 4.09E+07 2.$9E+07 1.21E+07 0.29E+00 $.$70+00 1JSE+00
Now" PudJ 2.90 2.30 2.30 2.$0 2.30 2*$0 2.$0 2.$0 2.80 2.29
New" eqUI 0.99 1.05 1.12 1.18 1.26 1.$1 1.$7 1.44 1.60 1.67
New" Safe Kg,, 1.$2E+09 6.$9E+08 2.31E+08 1.04E+08 4.89E+07 2.$9E+GT 1.21E+07 0.29E+00 $.870+00 1.80E+00
New'* Pu-U 2.30 2.30 2.30 2.30 2.30 2*80 2*$0 2.$0 2.80 2.29
New" eqU- 0.99 1.06 1.1 2 1.11 1.25 1.$1 1.$7 1.44 1.60 1.07
New" 9de Kgm 1.32E+09 5.39E+08 2.31E+08 1.04E+08 4.89E+07 2.39E+07 1.21E+07 6.29E+06 $.870+00 1.80E+00
Bstoheem 1.$2E+06 5.39E+00 2.31E+06 1.04E+08 4.89E+04 2.$9E+04 1.21E+04 IL29E+OS S.STE+O:I 1.88E+0"J
Pu Mare, Iql ,, 2.11E+06 8.61E+05 $.70E+00 1.ME+08 7.01E+04 $.01E+04 1.95E4JD4 1.00E+04 8._9E+05 :L97E+05
U _ kg ,, 2.30E+07 1.03E+07 4.86E_00 2.$7E_06 1.20E_06 6.30E+06 $.40E+06 1.89E+06 _ 1.670+06 0.28E+04

U Loading Batches Loldlng Impact of .357 wt% U lind .641 wt% F
Increase

0 1.32E+06 _:
0.1 5.39E+00 _ 1.00E+06
O.2 2.31 E+OS
0.3 1.04E+05 mm

0.4 4.80E+04 i 5.020+05O.S 2.39E+04

0.6 1.21E+04 at ""t--- = ,. ....0.7 6.29E+03 , ....
0.8 3.37E+03 1.860+03 ' '
0.9 1.86E+03 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranimn Loeding Fraclk
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APF'_NDIX B l_o___!noI_ 1979 Tank Recelots WSRC-TR-94-004Rev. 0

MST _ It4= 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
MST Cone, g/l= 0.306 0.805 0.$05 0.305 0.305 0.808 0.$08 0.808 0.808 0.806
U enrlclm 0.36 0.36 0.36 0.$6 0.$6 0.$6 0.$8 0.$6 0.86 0.:16
U Loading Increa_m -1 : • 1.1 1.2 1.$ 1.4 1.6 1.O - 1.7 :-_ 1.1i 1.0 *

Wt fractions 0.61 0.68 0.74 0.00 0.87 0.05 1.00 1.06 1.12 1.19
Pu2S9 wt fraction- 0.641 0.641 0.641 0.641 0.641 0.641 0.641 0.641 0.641 0.641
Pu wt fraction- 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.18
P-d259-U256• 2.25 2.26 2.26 2.26 2.26 2.26 2.26 2.26 2.28 2.26
eq Um 0.04 1.01 1.07 1.15 1.20 1.26 1.$$ 1.$6 1.46 1.62
Safe KO- 2.68E+00 1.04E+09 4.81E+08 1.07E+08 8.68E+07 4.06E+07 1.99E.07 1.01E+07 6.21E+06 2.87E.06
New Ra-U 2.80 2.30 2.80 2.$0 2.$0 2.80 2.30 2.30 2.$0 2.29
New eqLk, 0.98 1.01 1.08 1.14 1.21 1.27 1.$S 1.40 1.46 1.65
New 8ale KiP 2.40E+09 9.42E+08 $.92E+08 1.71E+00 7.8$E+07 $.73E+07 1.06E+07 0.45E+06 4.07E4J)6 2.706_i6
New' Pu-U 2.30 2.30 2.$0 2.30 2.$0 2.$0 2.$0 2.20 2.$0 2.20
NeW' eqU• 0.96 1.01 1.08 1.14 1.21 1.27 1.$$ 1.,tO 1.44 1.6:1
NeW' 8Me Kgs 2.40E+09 0.42E+08 $.92E.08 1.71E+08 7.85E+07 $.75E+07 1.86E+07 0.44E.00 4.976+06 2.70E+06
New" Pu.4J 2.30 2.30 2.$0 2.$0 2.30 2.30 2.$0 2.30 2.$0 2.20
New" eqUa 0.95 1.01 1.08 1.14 1.21 1.27 1.$$ 1.40 1.46 1.65
NEW" 8de _ 2.40E+00 0.42E+00 $.02E.08 1.71E.08 7.85E+07 $.76E+07 1.86E+07 9.44E.06 4.9'JrE.OQ 2.70E.06
NeW" Pu-U 2.30 2.30 2.$0 |.$0 2.30 2.$0 2.$0 2.30 2.:10 2.29
New" eqU• 0.98 1.01 1.08 1.14 1.21 1.27 1.$$ 1.40 1.46 1.65
New" 8de KiP 2.40E+00 9.42E+08 $.92E+00 1.716+08 7.8$E+07 $.7'3E+07 1.86E+07 6.44E+06 4.976+01 2.70E+06
Batohee,, 1.60E+06 6.28E+06 2.61E+06 1.14E+06 6.22E+04 2.49E+04 1.2SE+04 6.29E+01 $.$2E+0t 1.10E+OS
I_1 _ kg • $.65E+06 1.38E+06 6.76E+06 2.61E+06 1.16E+06 6.48E+04 2.71E+04 1.39E+04 7.S0E441'3 $.966.06
U Mils, kll • 4.11E+07 1.78E+G? 8.11E.0 I- $.86E+06 1.90E¢06 9.76E+08 6.16E+06 2.806+06 1.676+06 8.666.04

U Loedlng Bttchn Loedlng Impect of .357 wt% U 8nd .641 wt% F
Increase

0 1.00E+06 _ 1.506+06

0.1 0.28E+06 i0.2 2.61E+05 1.00E+06
0.3 1.14E+05

0.4 5.22E+04 j0.6 2.49E+04 5.02E+05
0.6 1.23E+04 q,
0.7 6.29E+03 - - m - = =
0.0 $.32E+03 1.86E+03 - ' ' ' -
0.9 1.80E+0S 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Unmlum Loading Fractk
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APPENDIX B Loadino Im___ 1-qROTank _ts WSRC-TR-94-004- -- - Rev. 0

liST _ ICg,, 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST _ _ 0.203 0.203 0.203 0.203 0.203 0.203 0.205 0.208 0.203 0.208
U enrich=, 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 O.:lS O.SS
U Loading Increase 1 1.1 1.2 1.3 1.4 1 .S 1.6 1.7 1.8 1.9
U235 wt fraction-, 0.61 0.87 0.74 0.80 0.86 0.93 0.99 1.05 1.12 1.11
Pu2"39 vet fracUon: 0.713 0.713 0.713 0.713 0.718 0.718 0.713 0.713 0.713 0.713
Pu wt fraction= 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.11 0.18
pu239-U 23S- 2.2S 2.25 2.2S 2.28 2.2S 2.2S 2.2S 2.25 2.25 2.2S
eq Us 1.01 1.07 1.14 1.20 1.26 1.33 1.39 1.45 1.52 1.58
8sfe Kg,, 9.06E.08 4.07E.08 1.80E+08 8.30E+07 3.99E+07 1.99E+07 1.02E+07 S.42E+06 :.OSE+OS 1.68E+00
New PuLl 2.30 2.$0 2.30 2.30 2.30 2.30 2.30 2.80 2.29 2.29
New eqU- 1.02 1.08 1.1ti 1.21 1.27 1.34 1.40 1.46 1.62 1.69
New 8ale K41,, 8.83E+08 3.62E+08 1.61E+08 7.49E+07 3.82E+07 1.81E+07 9.$9E+00 8.00E+0-6 :L74E+Ot 1.84E+00
New' Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29
New' eclUm 1.02 1.08 1.18 1.21 1.27 1.34 1.40 1.46 1.62 1.89
New' Safe Kg,, 8.63E+08 $.62E+08 1.61E+08 7.49E+07 $.62E+07 1.81E+07 9.89E+00 S.OOE.00 2.74E+00 1.84E+01l
New" Pu-U 2.30 2.80 2.30 2.30 2.30 2.:10 2.30 2.30 2.29 2.29
New" eqU- 1.02 1.08 1.15 1.21 1.27 1.:14 1.40 1.46 1.112 1.89
NeW" Safe Kg,, 8.88E+08 $.62E.08 1.61E+08 7.49E+07 $.62E+07 1.81E+07 0.89E+00 S.OOE.00 2.74E+00 1.114E+011
New" Pu-U 2.30 2.30 2.30 2.30 2.$0 2.$0 2.30 2.80 2.29 2.29
NEW" eqU- 1.02 1.08 1.15 1.21 1.27 1.$4 1.40 1.46 1.82 1.68
NeW" Sale Kg.. 8.53E+08 $.62E.08 1.81E+08 7.49E+07 $.62E+07 1.81E+07 9.$gE+00 8.00E+06 2.74E+06 1.84E_B0
Batchee,, 8.53E+0S $.62E+08 1.6!E+05 7:49E+04 3.62E+04 1.81E+04 9.$9E+05 8.00E._ 2.74E+05 1.64E+01
Pu Idmm,kO,, 1.52E+06 6.45E+05 2.86E+05 1.33E+08 6.44E+04 8.23E+04 1.IWE+04 !I.iIOE+OS 4.87E+05 2.74E+0"4
U Idmm,kg 1.49E+07 6.95E_06 3.38E+06 1.71E+06 8.91E+0S 4.79E+08 2.85E+08 1.$0E+08 8.72E+04 11.17E.04• i

U Loading Batches Loading Impact of .351 wt% U and .713 wt% F
Increase

0 8.53E+05 _ 8.028+05 i
0.1 3.62E+05
0.2 1.61 E+OS ,u 6.02E+05
0.3 7.49E+04 ma

0.4 3.62E+04 _ 4.02E+050.5 1.81 E+04
0.6 9.39E+03 2.02E+05
0.7 5.00E+03 :m = - - = = -
0.8 2.74E+03 1.54E+03 .... -
0.9 1.54E+03 0 O.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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_PPENDIX B Loadina ImDact1980 Tank Receiots WSRC-TR-94-004- - Rev. 0

MST Maim, Kg- 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
MST Cone, g/i• 0.308 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305
U enrich-, 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.38 0.35 I),/JS ,t. -
U Loading Inc_aim " 1 1.1 1.2 1.3 _.1.4 1.5 1.6 1.7 _." 1.8 1.9
U235 wt fraction- 0.60 0.66 0.73 0.70 0.85 0.92 0.98 1.04 1.11 1.17
Pu239 wt fracUons 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.718
Pu wt fraction.. 0.16 0.18 0.16 0.16 0.16 0.16 0.10 0.16 0.16 0.16
Pu239.U235.. 2.25 2.25 2.25 2.25 2.25 2.25 2.28 2.25 2.25 2.28
eq UJ 0.97 1.03 1.09 1.16 1.22 1.28 1.35 1.41 1.47 1.54
Safe Kgs 1.80E+09 7.28E+08 8.11E+08 1.40E+08 6.54E+07 3.18E+07 1.60E+07 8.32E+06 4.48E.06 2.44E+08
Hew Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.$0 2.30 2.30 2.29
New eqUw 0.98 1.04 1.1 0 1.17 1.23 1.29 1.36 1.42 1.48 1.64
New S_fe Kg-, 1.59E+09 6.51E+08 2.80E+08 1.27E.08 5.96E+07 2.91E+07 1.47E+07 7.70E+06 4.14E+06 2.28E+06
New' Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.20
Hew' eqU: 0.98 1.04 1.10 1.17 1.23 1.29 1.36 1.42 1.48 1.54
Hew" Safe Kg,, 1.59E+09 6.51E+08 2.80E+08 1.27E+08 5.96E+07 2.01E+07 1.47E+07 7.70E+06 4.14E.06 2.29E+08
Hew" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29
New" eqU- 0.98 1.04 1.10 1.17 1.23 1.29 1.$6 1.42 1.48 1.54
New. Safe Kg,, 1.89E+09 6.51E+08 2.10E+08 1.27E.08 5.96E+07 2.91E+07 1.47E+07 7.70E+06 4.14E+06 2.29E+06
New.' Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29
New" eqU- 0.08 1.04 1.10 1.17 1.23 1.29 1.$6 1.42 1.48 1.54
New" Safe Kg,, 1.80E+09 6.81E+08 2.80E+08 1.27E+08 5.96E+07 2.01E+07 1.47E+07 7.70E+06 4.14E+06 2.20E+06
Batchee,, 1.06E+06 4.34E+05 1.87E+05 8.44E+04 3.97E+04 1.04E+04 9.83E+03 6.14E+05 2.76E+05 1.82E+05
Pu Mmm,kg • 2.60E+06 1.06E+06 4.88E+05 2.07E+05 9.73E.04 4.76E+04 2.41E+04 1.26E+04 6.76E.03 $.73E+0$
U Mmlk kg,, 2.73E+07 1.23E+07 8.81E+06 2.85E+06 1.45E+06 7.61E+05 4.12E+08 2.29E+08 _ 1.30E+05 7.61E+04

U Loading Batchee Loading Impact of .351 wt% U and .713 wt% F
Increase

0 1.06E+06 e 1.00E+06

0.1 4.34E+05 _ 8.02E+050.2 1.87E+05
0.3 8.44E+04 m 6.02E+05

0.4 3.97E+04 i 4.02E+050.8 1.94E+04
0.6 9.83E+03 2.02E+05
0.7 5.14E+03 _ _ - " = : = -
0.8 2.76E+05 1o54E+03 ' ' '
0.9 1.52E+03 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Frectlc
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APPENDIX B Loadina Impact 1981 Tank Receiots WSRC-TR-94-004
Rev. 0

MSTMass, Kg• 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/l• 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich• 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
U LoadingIncrease 1 1.1 1.2 1.3 1.4 1.5 1.6 , 1.7 1.8 -" 1.9
U236 wt fraction• 0.71 0.78 0.85 0.93 1.00 1.07 1.15 1.22 1.29 1.36
Pu239 wt fraction• 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57
Pu wt fraction,, 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Pu239-U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U• 1.03 1.10 1.17 1.25 1.32 1.39 1.47 1.54 1.61 1.68
Safe Kg,, 7.77E+08 2.91E+08 1.16E+08 4.90E+07 2.17E+07 1.00E+07 4.83E+06 2.41E+06 1.24E+06 6.59E+05
New Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29
New eqU• 1.03 1.11 1.18 1.25 1.33 1.40 1.47 1.54 1.62 1.69
New Safe K9,, 7.05E+08 2.66E+08 1.07E+08 4.52E+07 2.01E+07 9.37E+06 4.53E+06 2.27E+06 1.18E+06 6.29E+05
New' Pu.U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29
NeW' eqU,, 1.03 1.11 1.18 1.25 1.33 1.40 1.47 1.54 1.62 1.69
NeW"Safe K9- 7.05E+08 2.66E+08 1.07E+08 4.52E.07 2.01E+07 9.37E+06 4.54E+06 2.27E+06 1.18E.06 5.29E+05
NeW=Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29
New" eqU,_ 1.03 1.11 1.18 1.25 1.33 1.40 1.47 1.54 1.62 1.69
New= Safe Kg,, 7.05E+08 2.66E+08 1.07E+08 4.52E+07 2.01E+07 9.37E+06 4.54E+06 2.27E+06 1.18E+06 6.29E+05
NEW" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29
New" eqU- 1.03 1.11 1.18 1.25 1.33 1.40 1.47 1.64 1.62 1.69
New"' Safe Kg-, 7.06E+08 2.66E+08 1.07E+08 4.52E+07 2.01E+07 9.37E+06 4.54E+06 2.27E+06 1.18E+06 6.29E+05
Batches-. 7.05E+05 2.66E+05 1.07E+05 4.52E+04 2.01E+04 9.37E+03 4.54E+03 2.27E+03 1.18E+03 5.29E+02
Pu Mass, kg • 1.00E+06 3.78E+06 1.52E+05 6.43E+04 2.86E+04 1.33E+04 6.45E+03 3.23E+03 1.68E+03 8.94E+02
U Mass,kg • 1.23E+07 5.10E+06 2.24E+06 1.03E+06 4o96E+05 2.48E+05 1.28E+05 6.83E+04 3.75E+04 2.11E+04

U Loading Batches Loading Impact of .406 wt% U and .570 wt% F
Increase

0 7.05E+05
0.1 2.66E+05 _ 6.01E+05
0.2 1.07E+05 _ 4.51E+05
0.3 4.52E+04 m
0.4 2.01 E+04 _ 3.01E+05
0.5 9.37E+03 a
0.6 4.54E+03 U) 1.51E+05
0.7 2.27E+03 1 _ .....! , "7 i, i i

0.8 1.18E+03 6.00E+02 '
0.9 6.29E+02 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Lo:_lina Im_n___1981 Tank Receiots WSRC-TR-94-004- - Rev. 0

MST Mass, Kg= 1000 1500 1500 1500 1500 1500 1500 1500 1500 1500
MST Cone, g/l.. 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.300 0.$05
U enrich- 0.41 0.41 +.0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
U Loading increase 1 1.1 1.2 1.3 1.4 1.6 1.6 1.7 1.8 ,, 1.9
U235 wt fraction- 0.69 0.77 0.84 0.91 0.99 1.06 1.18 1.21 1.28 1.$5. "
Pu239 14 frastion= 0.57 0.57 0.57 0.67 0.67 0.67 0.57 0.67 0.67 0.57
Pu wl fraction- 0.13 0.13 0.13 0.15 0.13 0.13 0.15 0.15 0.15 0.15
Pu230-U236- 2.25 2.25 2.26 2.26 2.26 2.26 2.26 2.26 2.26 2.25
eq U= 0.99 1.06 1.13 1.21 1.28 1.36 1.45 1.60 1.67 1.66
Safe KSlm 1.33E+09 4.016+08 1.86E+08 7.626+07 3.20E+07 1.49E+07 7.04E+06 $.46E+08 1.76E+06 9.18E+06
New Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29
New oqU= 1.00 1.07 1.14 1.21 1.29 1.36 1.45 1.61 1.68 1.66
New Safe K9= 1.21E+09 4.41E+08 1.71E+08 7.07E+07 3.07E+07 1.40E+07 6.626+06 $.26E+06 1.666+00 8.72E.06
New' Pu..U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29
New" eqU• 1.00 1.07 1.14 1.21 1.29 1.36 1.43 1.61 1.60 1.66
New' hfe Kg= 1.21E+09 4.41E+08 1.716+08 7.07E+07 $.07E+07 1.40E+07 6.62E+06 $.26E+06 1.666+011 8.756+06
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29
New" oqU,, 1.00 1.07 1.14 1.21 1.29 1.36 1.48 1.61 1.69 1.66
NeW"86fe Kp 1.21E+09 4.41E.08 1.71 E+00 7.07E+07 S.076+07 1.40E+07 6.62E+06 $.26E+06 1.66E+0i i.7$E.OS
New'* Pu.U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.80 2.29 2.29
Now" eqU- 1.00 1.07 1.14 1.21 1.29 1.36 1.43 1.61 1.68 1.66
NeW" 8ale Kg,, 1.21E+09 4.41E.00 1.71E+08 7.07E+07 3.07E+07 1.40E+07 6.62E+06 $.26E+06 1.66E+06 8.756.06
Batcheo- 8.09E+06 2.94E+06 1.14E+06 4.71E+04 2.05E+04 9.31E+05 4.41E+05 2.17E+03 1.11E+05 6.826.02
Pu Mass, k9 • 1.68E+06 6.76E+06 2.24E+06 9.23E+04 4.01E+04 1.82E+04 8.64E+05 4.266+05 2.17E+05 1.14E+03
U Mmm,k9 • 2.08E+07 8.306+06 $.66E+06 1.59E+06 7.47E+06 3.65E+06 1.85E+08 0.69E+04 6.25E+04 2.91E.04

U Loading Bitcheo LoaQng Impact 04.406 wt% U and .570 wt% F
Increase

0 8.09E+05 i 7.51 E+05
0.1 2.94E+05 6.01E+05
0.2 1.14E+05 o
0.9 4.71E+04 m=4.51E+05
0.4 2.05E+04 • 3.01E+05
0.5 9.$1E+03
0.6 4.41 E+03 1.51 E+05
0.7 2.17E+03 qt _ -_ _ . = = -
0.8 1.11E+03 6.00E+02 , , T _ -
0.9 5.82E+02 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadino Imoact 1982 Tank Receiots WSRC-TR-94-004
Rev. 0

MST Maws,Kg• 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Corm, g/i• 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich.. 0.41 0.41 0.41 0.41 0.41 0,41 0.41 0.41 0.41 0.41
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.6 1.9
U235 wt fraction-, 0.72 0.79 0.87 0.94 1.01 1.09 1.16 1.24 1.31 1.38
Pu239 wt fractions 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Pu wt fraction- 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Pu239-U235: 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U,, 1.08 1.16 1.23 1.30 1.38 1.45 1.53 1.60 1.60 1.75
Safe Kg• 3.67E+08 1.42E+08 5.86E+07 2.54E+07 1.15E+07 5.45E.06 2.68E+06 1.36E+06 7.12E+05 3.84E+05
New Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.29
New eqU= 1.09 1.16 1.24 1.31 1.39 1.46 1.53 1.61 1.611 1.76
New Safe Kg,, 3.30E+08 1.29E+08 5.35E+07 2.33E+07 1.06E+07 5.07E+06 2.50E+06 1.28E+06 6.75E+05 3.66E+05
New' Pu..U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.29
Hew' eqU,, 1.09 1.16 1.24 1.31 1.39 1.46 1.53 1.61 1.66 1.76
New" Safe Kg,, 3.30E+08 1.29E+08 5.36E+07 2.33E+07 1.07E+07 5.07E.06 2.50E.06 1.28E+06 6.76E+05 3.66E+05
Hew" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.29
New" eqU,, 1.09 1.16 1.24 1.31 1.39 1.46 1.53 1.61 1.60 1.76
Hew" Safe K9- 3.30E+08 1.29E+08 6.35E+07 2.33E+07 1.07E+07 5.07E+06 2.50E+06 1.28E+06 6.75E+06 3.66E+05
New" PuLl 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.29
New" eqU: 1.09 1.1 6 1.24 1.31 1.39 1.46 1.53 1.61 1.68 1.76
New" Safe Kg• 3.30E+08 1.29E+00 5.35E+07 2.33E+07 1.07E+07 5.07E+06 2.50E+06 1.28E.06 6.75E.05 3.66E+05
Batches.. 3.30E+05 1.29E+05 5.35E+04 2.33E+04 1.07E+04 5.07E+03 2.50E+03 1.28E+03 6.75E+02 3.66E+02
Pu Mmm,Iql • 5.36E+05 2.09E+05 8.676+04 3.78E+04 1.73E+04 8.22E.03 4.06E+03 2.07E.05 1.09E+03 6.94E+02
U Mmm,k9 • 5.75E+06 2.48E+06 1.12E+06 5.32E+05 2.62E+05 1.34E+05 7.06E+04 3.84E+04 2.15E+04 1.23E+04

U Loading Batches Loading Impact of .412 wt% U end .650 wt% F
Increase

0 3.30E+05 _ 3.00E+05
0.1 1.29E+05 J=
0.2 5.35E+04 _ 2.25E+05
0.3 2.33E+04 m
0.4 1.07E+04 • 1.50E+05
0.5 5.07E+03 co
0.6 2.50E+03 tn 7.54E+04
0.7 1.28E+03 _ _ - -- : : -
0.8 6.75E+02 3.66E+02 ' '
0.9 3.66E+02 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadina Im_r__ct1982 Tank Receints WSRC-TR-94-004Roy. 0

MST Ibse, l(g: 1500 1500 1500 1500 1500 1500 1500 1500 1600 1500
MST Cone, g/I-. 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 O.$OS
U enrich- 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
U Loading Increase 1 1.1 -. 1.2 1.$ 1.q, 1.S 1.6 1.7 1.8 1.9" - 4v
U231 wt fracUon- 0.71 0.78 0.85 0.93 1.00 1.08 1.16 1.22 1.30 t.37
Pu259 wt fraction- 0.65 0.65 0.65 0.68 0.65 0.68 0.65 0.68 0.68 0.68
Pu wt fraction- 0.15 0.18 0.15 0.16 0.18 0.16 0.16 0.16 0.16 0.16
Pu239-U235- 2.25 2.25 2.25 2.25 2.25 2.25 2.26 2.25 2.25 2.25
eq Um 1.04 1.11 1.19 1.26 1.34 1.41 1.49 1.56 1.68 1.71
Ssfe Kg: 6.45E+08 2.41E+08 9.61E+07 4.05E+07 1.79E+07 8.28E+06 $.98E+06 1.99E+06 1.02E+06 6.42E+06
New PIPU 2.30 2.80 2.30 2.$0 2.30 2.30 2.$0 2.29 2.29 2.29
New eqU- 1.05 1.12 1.20 1.27 1.34 1.42 1.49 1.67 1.64 1.71
New Safe K9m 5.83E+08 2.20E+08 8.80E+07 3.78E+07 1.66E+07 7.72E+00 $.73E+06 1.87E+06 9.69E+01 1.17E+01
NeW' PIPU 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29
NeW' eqUa 1.05 1.12 1.20 1.27 1.34 1.42 1.49 1.57 1.64 1.71
New" 8ate K9m 5.I:IE+08 2.20E+08 8.80E+07 3.7SE+07 1.66E+07 7.72E+06 $.73E+06 1.87E+06 9.70E+01 1.18E+01
NewmPu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29
New" eqU- 1.05 1.12 1.20 1.27 1.34 1.42 1.49 1.67 1.64 1.71
NeVl_6Me Kg-, 6.85E+08 2.20E+08 8.80E+07 $.75E+07 1.66E+07 7.72E+00 $.75E+08 1.87E+06 9.70E+01 $.18E+06
Newm PuAJ 2.30 2.30 2.30 2.$0 2.30 2.30 2.30 2.29 2.29 2.29
New_ eqUm 1.05 1.12 1.20 1.27 1.$4 1.42 1.49 1.87 1.64 1.71
NeW" 8ale Kg,, 5.83E+08 2.20E+08 8.80E+07 3.75E+07 1.66E+07 7.72E+06 $.73E+06 1.87E+06 9.70E+06 li.18E+06
Batohelm $.89E+05 1.46E+06 5.87E+04 2.49E+04 1.11E+04 6.15E+0$ 2.49E+05 1.25E+05 6.46E+02 $.45E+02
Pll MaN, k9 _ 8.68E+05 3.27E+05 1.$1E+06 6.65E+04 2.47E+04 1.15E+04 6.56E+0$ 2.79E+05 1.44E+05 7.70E+02
U Ikum, k9 • 9.98E+06 4.15E+06 1.82E+06 8.40E+05 4.04E+05 2.02E+05 1.04E+0S 6.56E+04 _ $.06E+04 1.72E+04

U Loading aatchee Loading impact of .412 wt% U and .650 wt% F
Increase

0 3.89E+05 i 3.75E+05
o.1 1.46E.o, 3.oo.osI \
0.2 5.87E+04 o
0.3 2.49E+04 _ 2"25E+05 i

0.4 1.11E+04 • 1.50E+05 l

0, '54E*°41 "-----.-0.6 2.49E+03
0.7 1.25E+03 i - .... -_ -3.66E+02 _ ' ° _ - - "
0.8 6.46E+02 0.7 0.8 0.9
0.9 3.45E+02 0 0.1 0.2 0.3 0.4 0.5 0.6

Increased Uranium Loading Fractk
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APPENDIX B Loadino Impact 1983 Tank FAteceiDts WSRC-TR-94-004
Rev. 0

MS'I"Mass, ICg- 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
M_I" C_c, g/b, 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.205 0.205
U enrich= 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49
U Loading Incroau 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction,, 0.86 0.95 1.03 1.1 2 1.21 1.30 1.39 1.48 1.67 1.65
Pu239 wt fracUon• 0.625 0.625 0.625 0.625 0.626 0.625 0.625 0.625 0.625 0.628
Pu wt fraction• 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Pu239.U235,, 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.26
eq U,, 1.21 1.30 1.38 1.47 1.66 1.65 1.74 1.83 1.92 2.00
Safe K9,, 7.68E+07 2.798+07 1.09E+07 4.48E+06 1.95E+06 8.86E+05 4.19E+05 2.06E+05 1.068+06 6.60E+04
New Pu-U 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26
New eqU• 1.21 1.30 1.39 1.48 1.57 1.66 1.74 1.83 1.92 2.01
New Safe Kg. 7.02E+07 2.57E+07 1.01E+07 4.18E+06 1.83E+06 8.38E+05 4.00E+05 1.99E+06 1.02E+08 6.43E+04
New' PIPU 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26
New" eqU,, 1.21 1.30 1.39 1.48 1.57 1.66 1.74 1.83 1.92 2.01
New" Safe K9- 7.02E+07 2.57E+07 1.01E+07 4.18E+06 1.83E+06 8.36E+05 4.00E+05 1.99E+06 1.02E+08 6.45E+04
New" Pu-U 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.2? 2.26
New" eqU,, 1.21 1.30 1.39 1.48 1.57 1.66 1.74 1.83 1.92 2.01
New" Safe K9• 7.02E.07 2.67E+07 1.01E+07 4.18E+06 1.83E+06 8.38E+05 4.00E+05 1.99E+06 1.02E+06 6.45E+04
New"' Pu-U 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26
New" eqU,: 1.21 1.30 1.39 1.48 1.57 1.66 1.74 1.83 1.92 2.01
New" Safe K9- 7.02E+07 2.57E+07 1.018+07 4.18E+06 1.83E+06 8.388+05 4.008+06 1.99E+06 1.028+08 6.43E+04
Batchee- 7.02E+04 2.57E+04 1.01E+04 4.18E+03 1.83E+0_1 8.38E+02 4.00E+02 1.99E+02 1.02E+02 6.43E+01
Pu Mama,kg • 1.09E+05 4.01E+04 1.57E+04 6.52E+03 2.85E+03 1.31E+05 6.24E+02 3.10E.02 1.59E+02 6.46E+01
U Mass, kg • 1.22E+00 4.94E+05 2.12E+05 9.54E+04 4.50E+04 2.218+04 1.13E+04 5.97E+03 $.268+05 1.82E+03

U Loading Batches Loading Impact of .492 wt% U and .625 wt% F
Increase

0 7.02E+04 _ 6.01E+04
0.1 2.57E+04 J:U

0.2 1.01E+04 '_
0.3 4.18E+03 _ 4.01E+04
0.4 1.838+03
0.5 8.38E+02 _ 2.01E+04
0.6 4.008+02 t
0.7 1.998+02 _ - - - = .........
0.8 1.02E+02 5.00E+01 ' ' .... - - -
0.9 5.438+01 0 0.1 0.2 0.3 0.4 0.S 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk

Page 71



APPENDIX B Lc_din0 Im_ct 1983 Tank RecelDts WSRC-TR-94-004
Rev. 0

MST Mmm, KO- 1500 1500 1600 1600 1600 1500 1800 1500 1600 1500
MST Cone, g/i.. 0.305 0.305 0.$05 0.305 0.305 0.305 0.306 0.306 0.308 0.305
U enrich,, 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49
U Loading _Ime e, 1 1.1 _ 1.2 1.3 1.4 1.5 ,4_ 1.6 1.7 • 1.8 1,9
U23i wt fraction= • 0.84 0.93 1.02 1.11 1.20 1.29 1.37 1.46 1.66 1.64
Pu239 wt fraction= 0.625 0.625 0.626 0.625 0.626 0.626 0.626 0.626 0.626 0.626
Pu wt fraction.. 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Pu239-U235,, 2.25 2.25 2.25 2.26 2.25 2.26 2.26 2.28 2.25 2.28
eq Us 1.1 6 1.26 1.$4 1.45 1.62 1.61 1.70 1.76 1.8? 1.06
8ere Kgs 1.29E+08 4.63E+07 1.71E+07 6.86E+06 2.90E+06 1.29E+06 6.00E+06 2.90E+06 1.46E+06 7.60E+04
New Pu-U 2.30 2.30 2.$0 2.$0 2.29 2.29 2.29 2.28 2.28 2.27
New eqUs 1.17 1.26 1.$6 1.44 1.62 1.61 1.70 1.79 1.99 1.96
New Safe Kgs 1.18E+08 4.186+07 1.69E+07 6.41E+06 2.75E+06 1.22E+06 6.75E+06 2.79E+0S 1.41E.06 7.$7E+04
New' Pu.U 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.26 2.28 2.27
NeW' eqU- 1.17 1.26 1.36 1.44 1.62 1.61 1.70 1.79 1.69 1.96
HeW' 8ale Kgu 1.166+011 4.18E+07 1.|96+07 6.41E+06 2.79E+06 1.22E+06 6.75E+06 2.79E+0S 1.41E+08 7.$7E+04
New" Pu-U 2.30 2.30 2.30 2.$0 2.29 2.29 2.29 2.28 2.28 2.27'
NeW" eqU- 1.17 1.26 1.36 1.44 1.62 1.61 1.70 1.79 1.98 1.96
Nev_ lime Kga 1.18E+08 4.18E+07 1.696.07 6.416,06 2.75E+06 1.22E+06 6.75E+08 2.T9E+06 1.41E.08 7.$7E+04
New" Pu-U 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.28 2.27
NeWM eqUa 1.17 1.26 1.36 1.44 1.62 1.61 1.70 1.79 1.98 1.96
New* 811reKg,, 1.186+09 4.18E+07 1.69E+07 6.41E+06 2.7:1E+06 1.22E+06 6.73E+06 2.796+06 1.41E+06 7.$7E+04
Betchee• 7.896+04 2.79E+04 1.06E+04 4.27E+03 1.02E+03 8.16E+02 $.82E+02 1.866+02 9.40E+01 4.91E+01
Pu _ kg • 1.696+06 6.99E+04 2.276+04 9.17E+05 3.916+05 1.75E+05 8.20E+02 4.00E+02 2.02E+02 1.06E+02
U Mime, k9 • 2.03E+06 7.91E+06 $.29E+06 1.44E+06 6.64E+04 $.20E+04 1.60E+04 6.29E+05 4.44E+05 2.45E+05

U Loading Betchee Loading Impact of .492 wlt% U and .625 wt% F
Increase

0 7.89E+04 _.0.1 2.79E+04 u 6.01 E+04
0.2 1.06E+04
0.3 4.27E+0:l m 4.01 E+04
0.4 1.82E+03 _.e
O.S 8.16E+02 U_ 2.01E+04
0.6 3.82E+02 lib
0.7 1.86E+02 _ - - , - -
0.8 9.40E+01 5.00E+01 ' ........
0.9 4.91 E+01 0 O.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fracth
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APPENDIX B Loadin0 Impact 1984 Tank Receipts WSRG-TR-94-004
Ray. 0

Mb"TIBam_Kg• 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/I,, 0.203 0.203 0.203 0.203 0.203 0.203 0.205 0.205 0.205 0.203
U enrich.. 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.56 0.66 0.56
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.0 1.9
U235 wt fraction,, 0.98 1.08 1.18 1.28 1.39 1.49 1.59 1.69 1.79 1.89
Pu239 Wt fracUon,, 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.62
Pu wt fracUon• 0.15 0.15 0.15 0.15 0.15 0.15 0.18 0.15 0.18 0.18
Pu239-U235.. 2.25 2.26 2.25 2.25 2.25 2.25 2.25 2.26 2.26 2.25
eq U,, 1.33 1.43 1.53 1.63 1.73 1.83 1.94 2.04 2.14 2.24
Safe Kg• 1.07E+07 6.88E+06 2.58E+06 1.03E+06 4.37E+05 1.94E+05 9.01E+04 4.35E+04 2.17E+04 1.12E.04
New Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2,27 2.26 2.24 2.22
New eqUm 1.34 1.44 1.54 1.64 1.74 1.84 1.94 2.04 2.14 2.23
New Safe K9" 1.82E+07 6.40E.06 2.42E+06 9.78E+05 4.18E+05 1.87E+O5 8.81E+04 4.32E+04 2.20E+04 1.16E+04
New' Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22
New' eqUs 1.34 1.44 1.54 1.04 1.74 1.84 1.94 2.04 2.14 2.23
New" Safe Kg= 1.82E+07 6.40E+06 2.45E+06 9.79E+05 4.18E+08 1.88E+05 8.01E+04 4.$2E+04 2.20E+04 1.16E+04
NeW=Pu-U 2.30 2.30 2.29 2.20 2.29 2.28 2.27 2.26 2.24 2.22
New" eclU,, 1.34 1.44 1.54 1.64 1.74 1.84 1.94 2.04 2.14 2.23
New" Safe K9- 1.82E+07 6.40E+06 2.43E+06 9.79E+05 4.18E+05 1.88E+05 8.81E+04 4.32E+04 2.2OE+04 1.16E.04
New" Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22
New" eqU,, 1.34 1.44 1.54 1.64 1.74 1.84 1.94 2.04 2.14 2.23
New" 9ale K9a 1.82E+07 6.40E+06 2.43E+06 9.79E+06 4.18E+05 1.88E+05 8.81E+04 4.32E+04 2.20E+04 1.16E+04
Batches,, 1.82E+04 6.40E+03 2.43E.03 9.79E+02 4.18E+02 1.88E+02 8.81E+01 4.32E+01 2.20E+01 1.16E.01
Pu Mime, kg • 2.81E+04 9.00E+03 3.75E.03 1.51E+03 6.46E+02 2.90E+02 1.36E+02 6.67E+01 3.40E+01 1.79E.01
U Mlu,k k9 • 3.16E+05 1.23E+05 5.10E+04 2.23E+04 1.03E+04 4.95E+03 2.49E+03 1.30E+03 6.99E.02 $.90E.02

U Loading Batches Loading Impact of .563 wt% U and .620 wt% F
Increase

0 1.82E+04 •e 1.60E+04
0.1 6.40E+03 J= i
0.2 2.43E+03 _ 1.20E+04
0.3 9.79E+02 m
0.4 4.18E+02 • 8.01E+03

0.5 1.88E.02 (_ 4.01E+030.6 8.81E+01
0.7 4.32E+01 t 1.20E+01 ..... = = = = =
0.0 2.20E+01
0.9 1.16E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadina Im_n=__1984 Tank Receiots WSRC-TR-94-004_ - Rev. 0

MST Mass, Kg• 1500 1500 1500 1500 1500 1500 1500 1500 1500 1508
MST Conc, g/l= 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305
U enrich= • 0.56 0.56 0.56 0.56 0.56 -_ 0.56 0.56 0.56 0.56 0.66
U Loading Increase 1 "" 1.1 1.2 ,,t.S _ 1.44r- 1.5 1.6 1.7 -_ 1.6. 1.9
U235 wt fracUon= 0.96 1.06 1.17 1.27 1.37 1.47 1.67 1.67 1.77 1.80
Pu259 wt fraction,- 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.62 0.62
Pu wt fraction• 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Pu259-U255,, 2.25 2.25 2.26 2.25 2.25 2.25 2.25 2.25 2.26 2.25
eq U• 1.28 1.38 1.49 1.59 1.69 1.79 1.89 1.99 2.09 2.20
Safe Kg= $.21E+07 1.09E+07 $.96E+06 1.54E+06 6.37E+05 2.77E+08 1.26E+05 6.98E+04 2.94E+04 1.60E+04
New Pu-U 2.30 2.30 2.30 2.29 2.29 2.28 2.27 2.26 2.28 2.28
New eqUm t.29 1.39 1.49 1.59 1.69 1.79 1.89 1.99 2.09 2.19
Hew Side !(9- 2.98E+07 1.01E+07 $.72E.06 1.46E+06 6.08E+05 2.67E+06 1.2SE+05 6.90E+04 2.98E_04 1.65E+04
New' Pu-U 2.$0 2.30 2.30 2.29 2.29 2.28 2.27 2.26 2.26 2.25
Hew_ eqU• 1.29 1.39 1.49 1.69 1.69 1.79 1.89 1.99 2.09 2.19
NeW' 8ale K9• 2.98|+07 1.01E+07 $.72E+06 1.46E+06 6.08E+05 2.67E+06 1.25E+05 6.90E+04 2.96E+04 1.1r4E+04
NeWmPu-U 2.$0 2.30 2.30 2.29 2.29 2.28 2.27 2.26 2.26 2.28
New" eqU= 1.29 1.39 1.49 1.59 1.69 1.79 1.89 1.99 2.09 2.19
W 9Me Kg= 2.U|+07 1.01E+07 6.72E.01; 1.46E+0t 6.08E+05 2.67E+08 1.25E+01; 6.90E+04 2.96E+04 1.6_1E+04
Newm Pu-U 2.30 2.30 2.30 2.29 2.29 2.28 2.27 2.26 2.28 2.29
New" eqi_ 1.29 1.39 1.49 1.69 1.69 1.79 1.89 1.99 2.09 2.19

8ale Kg,, 2.98|+07 1.01E+07 $.72E+06 1.46E.06 6.08E+05 2.67E+06 1.25E+08 6.90E+04 2.05E+04 1.63E+04
Bmtohea= 1.99E+04 6.75E+05 2.48E+05 9.73E+02 4.05E+02 1.78E+02 8.19E+01 $.93E+01 1.97E.01 1.02E+01
Pu Mmm,kg • 4.2$E+04 1.44E+04 5.28E+03 2.07E+03 8.63E+02 3.79E+02 1.74E+02 8.$8E+01 4.19E+01 :L17E+01
U Mime, kg • 5.10E+08 1.92E+08 7.70E+04 $.29E+04 1.48E+04 6.97E+05 $.45E+05 1.75E+05 9.$0E.02 6.10E+02

U L.omdlng Batches Loading Impact of .583 wt% U and .820 wtt% F
Increase

0 1.99E+04 i
0.1 6.75 E+O$ 1.60E+04
0.2 2.48E+03
0.$ 9.73E+02 ma 1.20E+04
0.4 4.05E+02 e 8.01 E+03
O.S 1.78E+02 c_
0.6 8.19E+01 4.01E+03
0.7 3.93E+01 w - - ,, - - - -1.20E+01 , , -r ....
0.6 1.97E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.9 1.02E+01

Increased Uranium Loading Fractk
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APPENDIX B Lob_dineIm_n:_ 1985 Tank Receiots WSRC-TR-�k004_ - Rev. 0

MST Mass, Kg= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/I,, 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.209 0.203 0.205
U enrich- 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U236 wt fracUon• 0.88 0.97 1.07 1.16 1.25 1.34 1.43 1.52 1.61 1.70
Pu239 wt fraction,, 0.663 0.663 0.663 0.663 0.663 0.663 0.663 0.663 0.663 0.663
Pu wt fraction= 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Pu239-U235= 2.25 2.25 2.25 2.25 2.25 2.2 S 2.25 2.26 2.28 2.25
eq U- 1.25 1.35 1.44 1.63 1.62 1.71 1.80 1.89 1.95 2.09
8afe Kg- 4.43E+07 1.62E+07 6.36E+06 2.64E+06 1.15E+06 5.27E+05 2.51E+06 1.24E+06 6.32E+04 $.S3E+04
Hew Pu-U 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.28
New eqU- 1.26 1.35 1.44 1.64 1.63 1.72 1.81 1.90 1.99 2.05
New Safe K9- 4.04E+07 1.49E+07 6.90E+06 2.47E+06 1.09E+06 5.00E+OS 2.41E+05 1.20E+05 6.22E+04 $.$2E.04
Hew' Pu-U 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.26
NeW' oqU= 1.26 1.35 1.44 1.64 1.63 1.72 1.81 1.90 1.99 2.05
NeW"9ale Kg- 4.04E+07 1.49E+07 6.90E+06 2.47E+06 1.09E+06 5.01E+05 2.41E+08 1.20E+05 6.22E+04 $.32E+04
Hew" Pu-U 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.26
New" eqU- 1.26 1.35 1.44 1.64 1.63 1.72 1.81 1.90 1.99 2.08
New" 6ale Kg- 4.04E+07 1.49E+07 6.90E.06 2.47E+06 1.09E+06 5.01E+05 2.41E+06 1.20E+06 6.22E+04 $.32E+04
New" Pu-U 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.25
New" eqU- 1.26 1.35 1.44 1.54 1.63 1.72 1.81 1.90 1.99 2.08
New" 8ale Kg- 4.04E+07 1.49E+07 8.90E+06 2.47E+06 1.09E+06 5.01E+05 2.41E+05 1.20E+05 6.22E+04 $.$2E+04
Botches.. 4.04E+04 1.49E+04 5.90E+03 2.47E+03 1.09E+03 5.01E+02 2.41E+02 1.20E+02 6.22E+01 $.$2E+01
Pu MaN, k9 - 6.68E+04 2.47E+04 9.76E+03 4.08E+03 1.79E+03 8.28E+02 3.96E+02 1.99E+02 1.03E+02 5.80E+01
U Mmm,kg • 7.04E+05 2.87E+05 1.24E+05 5.63E+04 2.67E+04 1.32E+04 8.79E+03 3.61E+03 1.98E.03 1.12E+03

U Loading Batches Loading Impact of .507 wt% U and .663 wt% F
Increase

0 4.04E+04 m 4.00E+04 _

0.1 1.49E+04 _ 3.00E+04
0.2 5.90E+03 _
0.3 2.47E+03 m 2.00E+04
0.4 1.09E+03
0.5 5.01E+02 ¢_ 1.00E+04
0.6 2.41 E+02
0.7 1.20E+02 _ ""= - - -
0.8 6.22E+01 3.30E+01 , , T - - = -
0.9 3.32E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fracth ]
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APPENDIX B Loadino I_ 198_5Tank Receints WSRC-TR-94-004- Rev. 0

MS'rIku_ I(0= 1500 1500 1500 1500 1600 1500 1600 lS00 1800 1600
MS'I"Cone, 9/1= 0.305 0.305 0.305 0.305 0.305 0.$05 0.306 0.305 0.806 0.$05
U enrich.. 0.51 0.51 0.51 0.51 0.51 0.61 0.51 0.51 0.81 0.61
U Loading Increase 1 1.1 1.2 1.3 1.4 _ 1.6 1.7 1.6 ., 1.9 •
U235 Wt fraction- 0.87 0.06 1.05 1.1 4 1.23 1.$2 1.42 1.51 1.60 1.69
Pu2:19 wt fracUon.. 0.663 0.663 0.663 0.665 0.663 0.663 0.663 0.66:t 6.646 0.666
Pu wt fraction= 0.16 0.16 0.16 0.16 0.16 0.16 0.18 0.16 0.16 0.18
Pu239-U235-" 2.25 2.25 2.26 2.26 2.26 2.25 2.28 2.26 2.28 2.28
Oil Uu 1.21 1.$0 1.39 1.48 1.57 1.67 1.76 1.86 1.94 2.08
8ale Kg= 7.48E+07 2.65E+07 1.00E+07 4.06E+06 1.73E+06 7.75E.06 $.61E.06 1.76E+06 8.79E4_4 4.66E+04
Hew Pu-U 2.$0 2.30 2.30 2.$0 2.29 2.29 2.29 2.20 2.27 2.26
New eqUm 1.22 1.$1 1.40 1.40 1.68 1.67 1.76 1.88 1.94 2.0:1
New 8ere Kg., 6.865+07 2.44E+07 9.34E+06 $.80E+08 1.6.1E+06 7.$45.06 :1.46E+06 1.69E+06 0.60E.04 4.82E+04
NoW'Pu-U 2.$0 2.30 2.30 2.30 2.29 2.29 2.26 2.20 2.27 2.26
New' eqUs 1.22 1.31 1.40 1.49 1.58 1.67 1.76 1.88 1.94 2.0:1
New' 8ale KSff 6.865+07 2.44E+07 0.34E+06 $.80E+00 1.85E.06 7.$4E.06 $.46E+08 1.69E+06 8.805.04 4.1i2E4_i
NoW"Pu-U 2.30 2.30 2.30 2.$0 2.29 2.29 2.20 2.20 2.27 2.26
New" eqU- 1.22 1.$1 1.40 1.49 1.58 1.67 1.76 1.86 1.94 2.0:1
Newe 6ale _ 6.06|.07 2.44E+07 0.$4E+06 $.80E+06 1.6.1E+00 7.:14E.06 $.,145.08 1.69E+08 8.NE.04 4.82E+04
New" Pu.U 2.$0 2.30 2.30 2.30 2.29 2.29 2.28 2.28 2.27 2.20
Newm eqU: 1.22 1.$1 1.40 1.49 1.56 1.67 1.76 1.86 1.94 2.0:1
New" Sde Kg,, 6.86E+07 2.44E+07 9.$4E+06 $.80E.06 1.65E.06 7.34E.06 :1.46E+06 1.69E+06 0.60E,04 4.62E+04
Batchn= 4.67E+04 1.63E+04 0.25E+05 2.55E+0:1 1.09E.05 4.09E.02 2.:10E+02 1.15E+02 8.7"J54_1 2.015+01
Pu Mmm,k9 = 1.04E.06 :1.71E+04 1.42E+04 6.76E+0:1 2.47E.0:1 1.11E+03 6.26E+02 2.67E+02 1.:11E.02 IL88E+01
U Mesa, Irg - 1.17E+06 4.62E+06 1.93E+05 6.55E+04 $.06E.04 1.02E.04 9.66E+0:1 6.03E445 2.TIE.0:1 1.81E+0:1

,

U Loading Batches Loading Impact of .q07 wt% U and .663 w1% F
Increase

o i

0.1 1.65E+04 4.005+04
0.2 6.25E+03
0.3 2.53E+05 _ 3.00E+04
0.4 1.09E+05 • 2.00E+04
O.S 4.89E+02
0.6 2.$0E+02 1.005+04
0.7 1.15E+02 ,ik - - - - -
0.8 5.75E+01 3.30E+01 , , -r • - - -
o.g 3.01E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Ursnlum Loading Fractk
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APPENDIX B L___dinaIrrm_ 1986 Tank Recsk:_ W_:IG-TR-94-O04-- _ R_.0

MST Mmm,Kgs 1000 1000 1000 ', 000 1000 1000 1000 1000 1000 1000
MST Conc, g/I- 0.203 0.203 0.205 0.203 0.203 0.203 0.208 0.205 0.205 6.205
U enrich= 0.55 0.55 0.65 0.55 0.55 0.66 0.S6 0.68 0.66 0.68
U Loading Increase 1 1.1 1.2 1.3 1.4 1.6 1.6 1.7 1.8 1.9
U236 wt h'sctlon- 0.96 1.06 1.16 1.25 1.35 1.45 1.66 1.66 1.76 1.66
Pu239 wt fmcUon- 0.608 0.608 0.608 0.608 0.608 0.608 0.608 0.606 0.609 0.006
Pu wt fractions 0.15 0.15 0.15 0.15 0.15 0.16 0.16 0.16 0.18 0.18
Pu239-U235-, 2.2S 2.2S 2.28 2.26 2.26 2.25 2.26 2.26 2.26 2.28
eq U-, 1.30 1.40 1.50 1.60 1.69 1.79 1.89 1.99 2*09 2.19
Safe Kg,, 2.71E+07 9.47E+06 $.56E+06 1.436+06 6.04E.05 2.68E+06 1.28E+06 6.02E+04 $.01E+04 1.86E+04
New Pu*U 2.30 2.30 2.30 2.29 2.29 2.28 2.27 2.28 2.26 2*25
New eqU,, 1.31 1.40 1.50 1.60 1.70 1.80 1.90 1.99 2.09 2.19
Hew Side K9-, 2.50E+07 8.81E+06 $.34E+06 1.85E.06 8.78E+05 2.68E+06 1.21E+06 6.9'3E+04 $.01E+04 1.69E+04
New-'Pu.U 2.30 2.30 2.30 2.29 2.29 2.28 2.27 2.26 2.26 2.2'JI
Hew' eqU- 1.31 1.40 1.50 1.60 1.70 1.80 1.90 1.99 2*09 2.19
New' 8Me K9-, 2.60E+07 8.81E+06 $.$4E.06 1.$6E.06 6.78E.06 2*66E.06 1.21E+06 6.91E+04 $.01E.04 1.896+04
NeW"Pu-U 2.30 2.30 2.30 2.29 2.29 2.28 2.27 2.26 2.26 2.2S
New" eqU-, 1.31 1.40 1.50 1.60 1.70 1.80 1.90 1.90 2.09 2.19
NeW" 8life Kg- 2.60E+07 8.81E+06 $.$4E+06 1.666.06 8.78E+06 2.68E.06 1.21E+06 6.91E_4 $.01E+04 1.69E+04
New" Pu-U 2.30 2.30 2.30 2.29 2.29 2.28 2.27 2.28 2.26 2*25
Hew" eqU- 1.31 1.40 1.50 1.60 1.70 1.80 1.90 1.99 2*09 2.19
New" Me Kg,, 2.60E+07 8.81E+06 $.34E+06 1.$5E.06 6.78E.08 2.60E+06 1.21E+06 6.93E+04 _1.01E.04 1.69E+04
Batches= 2.60E+04 8.81E+03 $.34E+03 1.35E+03 6.78E+02 2.68E+02 1.21E+02 6.96E+01 $.01E._1 1.89E44)1
Pu Mass, kg = 3.79E+04 1.$4E+04 8.06E+05 2.04E+05 8.72E.02 3.91E+02 1.64E+02 6.99E+01 4.676.01 2*41E4_11
U Mmm, kg - 4.35E+05 1.69E+05 7.02E+04 3.08E+04 1.42E+04 6.82E+05 2.42E+O'J 1.'/llE+Ol 9.69E_B2 6._3E+02

U Loading Batches Loading Impact of .550 wt% U and .608 wt% F

Increase 2.50E+04

0 2.50E+04 _.
0.1 8.81 E+03 2.00E+04
0.2 3.34E+03 ,u
0.3 1.35E+03 _ 1.50E+04
0.4 5.75E+02 _ 1.00E+04
O.S 2.58E+02 _ 5.02E+03
0.6 1.21 E+02
0.7 5.93E+01 w - - , - - = -1.506+01 ' ' _ - - -
0.8 3.01E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.9 1.59 E+01

Increased Uranium Loading Fractk
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Ar-"F_NDIX B tn.:_rlinoIm__n__1986 Tank Racek)ts _TR-94..004Rev. O

MST Ib--, Kg,, 1600 1500 1500 1500 1500 1500 1600 1600 1800 1600
MST Com_ gn= 0.305 0.305 0.306 0.305 0.305 0.805 O.$OS 0.805 0._06 0.806

endch: . 0.55 0.55 0.55 0.55 0.55 0.65 0.66 0.66 0.66 0.66
U Loading Increase -- • 1 • 1.1 1.2 1.$ 1.4r 1.6 1.0 1._"" 1.8 t.l
U238 wl fracUoA- 0.84 1.04 1.14 1.24 1.34 1.44 1.54 1.05 1.75 TJ4=
Pu239 _4 h_cUon- 0.606 0.608 0.608 0.600 0.608 0.608 0.600 0.600 0.800 0.840
Pu wt fracUon= 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.t4 0.14 0.14
Pu239-U236,, 2.25 2.25 2.28 2.25 2.25 2.26 2.26 2.26 2.2S 2.20
eq U= 1.25 1.$6 1.46 1.68 1.68 1.76 1.06 1.00 2.08 2.10
8ale Kg= 4.40E+07 1.50E+07 6.46E+06 2.13E+06 8.80E+05 $.83E+06 1.74E.08 O_SE4J)4 4.08E+04 2.08E+04
New Pu-U 2.30 2.$0 2.$0 2.28 2.29 2.29 2.20 2.27 2.20 2.24
New eqUt 1.26 1.86 1.46 1.68 1.68 1.76 1.00 1.90 2.0i 2.14
New Safe KO= 4.10E+07 1.40E+07 8.10E+06 2.01E,06 0.38E.06 $.UE+06 1.09E4_S 0.12E+04 4.06E_04 _10E+04
New' Pu..U 2.30 2.$0 2.$0 2.29 2.29 2.29 2.28 2.27 2.2ti 2.24
New* eqU_ 1.26 1.$6 1.46 1.66 1.60 1.76 1.88 1.96 2.0i 2.14
NeW* 8ale KSls 4.10E+07 1.40E+07 6.18|+00 2.01E+00 8.$8E+0$ $.08E+00 1.80E+00 11.12E444 4.04E_04 1.leE+e4
Newn Pu-U 2.$0 2.$0 2.$0 2.29 2.29 2.29 2.28 2.27 2.20 2.24
New" eqU. 1.26 1.$6 1.46 1.68 1.66 1.76 1.00 1.98 2.0i 2.14
New" Sde KO,, 4.10E+07 1.40E+07 8.15E+00 2.01E+00 0.$8E+05 $.08E+08 1.80E+00 0.12E.04 4.OOE.O4 2.10E+84
NeW" Pu*U 2.30 2.30 2.$0 2.29 2.20 2.29 2.28 2.27 2.28 2.24
New" eqU= 1,26 1.$6 1.40 1.66 1.68 1.76 1.8| 1.06 2.00 2.14
New" 8de _ 4.10E+07 1.40E+07 8.10E+00 2.01E+00 8.$8E+06 $.68E.06 1.SSE_DO 0.12E+04 4.05E_)4 2.10E44)4
Batchel= 2.70E+04 9.$0E+00 $.42E+00 1.$4E+0$ 6.69E+02 2.46E+02 1.10E.02 6.42E.01 2.70E+01 1.40E+01
Pu Mm_ k9 • 6.71E+04 1.94E+04 7.14E+0$ 2.80E+00 1.17E+00 8.12E.02 2.$6E+02 1.10E+02 8.86E.01 2.92E+01
U Idam4Iql • 7.02E.06 2.64E+05 1.06ECn6 4.63E+04 2.04E+04 9.61E+0S 4.72E+0:1 2.41E+02 1.28E+05 IL99E4J)2

U Loading Batches Lmlding Impsct of .550 wt% U =nd .608 wt% F
Increue

0 2.73E+04 i 2.50E+04

0.1 9.30E+03 i 2.00E+040.2 3.42E+03
0.3 1.34E+03 1.50E+04
0.4 5.59E+02 •
0.6 2.45E+02 _ 1.00E+045.02E+030.6 1.13E+02 ql - -
0.7 5.42E+01 1.50E+01 ' ' _ - - = = =
0.8 2.70E+01 0 O.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.9 1.40E+01

Increased Uranium Loading Fractk
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APPENDIX B Loadina Im__r_n_1987 Tank Receipts WSRC-TR-94-004Ray. 0

lIST Mass, ICg-- 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/tz 0.203 0.203 @.203 0.203 0.203 0.203 0.203 0.203 0.205 0.203
U enrich: 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44, 0.44
U Loading Increase 1 1.1 1.2 1.3 1.4 1.S 1.0 1.7 1.8 1.9
U2"J5wt fraction-, 0.77 0.85 0.93 1.01 1.09 1.18 1.24 1.32 1.40 1.48
Pu239 wt fracUon,, 0.87 0.07 0.07 0.87 0.87 0.87 0.87 0.97 0.67 0.07
Pu wt fracUon- 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Pu239-U235- 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U- 1.14 1.22 1.30 1.38 1.46 1.54 1.62 1.70 1.78 1.80
Safe Kg• 1.66E+08 6.37E+07 2.60E+07 1.12E+07 8.02E+05 2.$6E+00 1.15E+06 5.81E+05 $.0SE+OS 1.62E+05
Hew Pu-U 2.30 2.80 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.28
New eqU- 1.15 1.23 1.$1 1.$9 1.47 1.55 1.65 1.71 1.70 1.86
New Safe Kgs 1.50E+08 5.80E+07 2.38E+07 1.03E+07 4.66E+06 2.20E+06 1.08E+06 6.51E+05 2.09E+05 1.87E+00
Hew' Pu-U 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28 2.28
New' eqU- 1.15 1.23 1.$1 1.$9 1.47 1.55 1.63 1.71 1.78 1.86
New" 8:fe Kg• 1.50E+08 5.80E+07 2.$8E+07 1.03E+07 4.66E+06 2.20E+06 1.08E+06 5.61E+05 2.89E+08 1.67E+05
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.20 2.29 2.29 2.21 2.28
New" eqU• 1.15 1.23 1.$1 1.$9 1.47 1.55 1.63 1.71 1.78 1.80
New" Safe K9• 1.50E+08 5.80E+07 2.38E+07 1.03E+07 4.06E+00 2.20E+00 1.08E+00 0.51E+05 2.89E+05 1.57E.00
New" Pu-U 2.30 2.30 2.$0 2.30 2.30 2.29 2.29 2.29 2.28 2.21
Hew" eqUt 1.1 5 1.23 1.$1 1.$9 1.47 1.55 1.63 1.71 1.78 1.86
New" 8ale Kg,, 1.50E+08 5.80E+07 2.38E+07 1.05E+07 4.96E+08 2.20E+00 1.08E+06 0.51E+00 2.89E+05 1.57E+05
Batcheem 1.50E+05 5.80E+04 2.$8E+04 1.03E+04 4.$6E+03 2.20E+05 1.08E+05 8.61E+02 2.89E+02 1.57E+02........ _.,.,,,,,, b-,rv_ II ,.B I r..,qPW_

Pu Mmm,kg : 2.51E+05 9.69E+04 3.97E+04 1.72E+04 -t.-rap,_n_ _ ca:.,_,J g.205.o2 4.835+02 2.62E+02
U Mmm, Iqi • 2.61E+06 1.11E+06 5.00E+05 2.34E.05 1.15E+05 8.82E+04 $.08E+04 1.05E+04 9.20E+01 5.26E+05

U Loading Bstches Loading Impact of .441 wt% U and .870 wt% F
Increase

II
0 1.50E+05 I)
0.1 5.80E+04 J:
0.2 2.38E+04 _ 1.005+05
0.3 1.03E+04 m
0.4 4.66E+03 •
0.5 2.20E+03 '_ 5.02E+04
0.6 1.08E+03 U)
0.7 S.SIE+02 _ _ - -
0.0 2.89E+02 1.605+02 ' ° ";" - - = = -
0.9 1.57E+02 0 O.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading FractJ¢

Page 79



APPENDIX B Loadina Imoact 1987 Tank Receiots WSRC,-TR-94-004- - Rev. 0

MST Mass, Kg: 1500 1500 1500 1500 1500 150_ 1500 1500 1500 1500
MST Cone, g/I- 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305
U enrlchn . 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 _, 0.44 8
U Loading In'creue 1 1.1 ,t.2 1.3 ffi 1.5 1.6 1.7 1.8 " 1.9 b" "
U235 wt fraction,, 0.75 0.83 0.91 0.99 1.07 1.15 _ 1.25 1.31 1.39 1.47
Pu2'J9 wt fractions 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
Pu wt fracUon= 0.16 0.15 0.16 0.16 0.15 0.16 0.16 0.15 0.16 0.15
Pu239-U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.28 2.26
eq Us 1.10 1.18 1.26 1.34 1.42 1.59 1.58 1.66 1.74 1.81
hfe K9• 2.90E+08 1.07E+08 4.22E+07 1.76E+07 7.74E+06 3.55E+06 1.70E+06 8.42E+05 4.31E+05 2.28E+08
New Pu-U 2.30 2.30 2.$0 2.30 2.30 2.30 2.29 2.29 2.29 2.28
NeW eqU- 1.11 1.19 1.27 1.35 1.42 1.50 1.58 1.66 1.74 1.82
New 8ale Kg• 2.65E+08 9.78E+07 3.88E+07 1.63E+07 7.20E+06 3.33E+06 1.60E+06 7.99E+05 4.12E+05 2.19E+05
NeW' Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.28 2.28
NeW' eqU- 1.11 1.19 1.27 1.35 1.42 1.50 1.58 1.66 1.74 1.82
New" Sale Kgm 2.65E+08 9.78E+07 3.88E+07 1.63E+07 7.20E+06 $.33E+08 1.60E+06 7.99E+05 4.12E+06 2.19E.06
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28
New" eqU,, 1.11 1.19 1.27 1.35 1.42 1.59 1.58 1.66 1.74 1.82
New" bfo KO,, 1.65E.08 9.78E+07 3.88E+07 1.63E+07 7.20E+06 $.33E+06 1.60¢'-+06 7.99E.06 4.12E+08 2.19E+06
New" Pu-U 2.30 2.30 2.30 2.30 2.30 2.30 2.29 2.29 2.29 2.28
New" eqU,, 1.11 1.19 1.27 1.36 1.42 1.50 1.58 1.66 1.74 1.82
NEW" Safe K9- 2.63E.08 9.78E+07 3.88E+07 1.63E+07 7.20E+06 3.33E+06 1.60E+06 7.99E+05 4.12E+08 2.19E+06
Betchoo- t.76E+05 6.52E+04 2.59E+04 1.09E+04 4.80E+05 2.22E+05 1.07E+05 5.33E+02 2.75E+02 1.46E+02
PU Mue, k9 • 4.03E+05 1.50E+05 5.96E+04 2.50E+04 1.11E+04 5.11E+0$ 2.46E+05 1.23E+0:1 6.33E+02 $.$7E+02
U MMe, k9 • 4.60E+06 1.85E+06 8.04E+05 3.67E+05 1.75E+05 8.69E+04 4.47E+04 2.$7E+04 1.30E+04 7.$1E+05

U LmKIIng Batches Loading Impact of .441 wt% U and .670 wt% F
Increase

0 1.75E+05 i 1.50E+05

0.1 6.52E+04 i0.2 2.59E+04
0.3 1.09 E+04 1.00E+05

0.4 4.80E+03 i0.5 2.22E+03 5.02E+04
0.6 1.07E+03
0.7 5.33E+02 ,Ik _ .. - : : : -
0.8 2.75E+02 1.60E+02 ' ' '
0.9 1.46E+02 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadina Imoact 1988 Tank Receipts WSRC-TR-94-004Rev. 0

MST Mass, Kg= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/l= 0.203 0.203 0.203 0.203 0.203 0.20:_ 0.203 0.203 0.203 0.203
U enrich= 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction= 0.95 1.04 1.14 1.24 1.34 1.43 1.53 1.63 1.73 1.83
Pu239 wt fractions 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732
Pu wt fraction,, 0.18 0.10 0.10 0.18 0.18 0.18 0.19 0.18 0.18 0.18
Pu239.U235: 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U= 1.36 1.45 1.55 1.65 1.75 1.84 1.94 2.04 2.14 2.24
Safe Kg,, 1.46E+07 5.40E+06 2.13E+06 8.90E+05 3.91E+05 1.80E+05 8.60E+04 4.26E+04 2.19E+04 1.15E+04
New Pu4J 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22
New eqU= 1.36 1.46 1.56 1.66 1.75 1.85 1.95 2.04 2.14 2.23
New Safe K9= 1.33E+07 4.97E+06 1.98E+06 8.35E+05 3.71E+05 1.73E+05 8.38E+04 4.23E+04 2.21E+04 1.20E+04
New' Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22
New" eqU= 1.36 1.46 1.56 1.86 1.75 1.85 1.95 2.04 2.14 2.23
New" Safe Kg= 1.33E+07 4.97E+00 1.98E+06 8.36E+Or, 3.71E+05 1.73E+05 8.38E+04 4.23E+04 2.21E+04 1.20E+04
New" Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22
NeW" eqU= 1.36 1.46 1.56 1.66 1.75 1.85 1.95 2.04 2.14 2.23
NeW" Safe Kg• 1.33E+07 4.97E+06 1.98E+06 8.36E+05 3.71E+05 1.73E+05 8.38E+04 4.23E+04 2.21E+04 1.20E+04
NeW"' Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22
NIw" eqU= 1.36 1.46 1.56 1.66 1.75 1.85 1.96 2.04 2.14 2.23
NeW"' Safe Kg= 1.33E+07 4.97E+06 1.98E+06 8.36E+05 3.71E+05 1.73E+0S 8.38E+04 4.23E+04 2.21E+04 1.20E+04
Batches,, 1.33E+04 4.97E.03 1.98E+03 8.36E+02 3.71E+02 1.73E+02 8.30E+01 4.23E+01 2.21E+01 1.20E+01
Pu Mass, kg • 2.43E+04 9.08E+03 3.62E+03 1.53E+03 6.78E+02 3.15E+02 1.53E+02 7.72E+01 4.04E+01 2.19E.01
U Mass, kg = 2.32E+05 0.55E.04 4.16E+04 1.91E+04 9.14E+03 4.56E+03 2.36E+03 1.27E+03 r.04E+02 4.03E.02

U Loading Batches Loading Impact of .543 wt% U and .732 wt% F
Increase

0 1.33E+04 : 1.20E+04
0.1 4.97E+03
0.2 1.98E+03
0.3 8.36E+02 _ 8.01E+03 -
0.4 3.71 E+02 •
0.5 1.73E+02 _) 4.01E+03
0.6 8.38E.01 -
0.7 4.23E+01 :_ " " - " =
0.8 2.21 E+01 1.00E+0 i ' ' _" - - -
0.9 1.20E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractk
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APPENDIX B Loadina lmoact 1988 Tank Receiots WSRC,-TR-94-004- - Rev. 0

MST Mmm,Kg,, 1500 1500 1500 1500 1600 1600 1500 1500 1500 1500
MST Cone, g/l,, 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305
U enrich,, 0.64 0.64 Q.54 0.54 0.54_ 0.54 0.64 0.64 0.54 0.54
U Loading Increase ; q. 1.1 1.2 1.$ 1.4" 1_6 1.6 1.7 1.8 e_1-9 ""
U235 wt fraction,," 0.93 1.03 1.12 1.22 1.32 1.42 1.62 1.61 1.71 1.81
Pu239 wt fracUon.. 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732 0.732
Pu wt fraction-, 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
Pu239-U235- 2.25 2.25 2.26 2.25 2.25 2.25 2.25 2.25 2.28 2.25
eq U= 1.31 1.40 1.50 1.60 1.70 1.80 1.89 1.99 2.08 2.19
Safe K9,, 2.48E+07 8.86E+06 3.39E+06 1.38E+06 6.90E+05 2.66E+05 1.24E+05 6.05E+04 $.05E+04 1.59E+04
New Pu-U 2.30 2.30 2.30 2.29 2.29 2.28 2.27 2.26 2.26 2.23
Hew eqU= 1.$1 1.41 1.61 1.61 1.70 1.80 1.90 1.99 2.08 2.18
New Ss_eK8• 2.27E+07 8.17E+06 3.15E+06 1.29E+06 6.69E+05 2.64E+05 1.21E+05 5.96E+04 $.06E+04 1.63E+04
Hew' Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.26 2.23
NeW' eqU• t.$1 1.41 1.51 1.61 1.70 1.80 1.90 1.99 2.08 2.18
NeW"8ale K9• 2.27|+07 9.17E+06 $.15E+06 1.29E+06 6.69E+06 2.54E+05 1.21E+05 6.96E+04 $.06E+04 1.62E+04
New= Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.26 2.23
New" eqU• 1.31 1.41 1.51 1.61 1.70 1.80 1.90 1.99 2.08 2.18
New" Safe K9,, 2.27E+07 9.17E+06 $.16E+06 1.29E+06 6.69E+05 2.64E.05 1.21E+05 6.96E+04 8.06E+04 1.62E+04
New" Pu-U 2.30 2.30 2.29 2.29 2.29 2.28 2.27 2.26 2.26 2.28
New" eqU• 1.31 1.41 1.51 1.61 1.70 1.80 1.90 1.99 2.08 2.19
New" 8ale Kg= 2.27E+07 8.17E+06 3.15E+06 1.29E+06 6.69E+05 2.54E+05 1.21E+05 5.96E+04 $.06E+04 1.62E+04
Botches= 1.61E+04 5.46E+0$ 2.10E+03 8.61E+02 $.73E+02 t.69E+02 8.04E+01 3.97E+01 2.04E+01 1.08E+01
Pu Mmm,k9 • $.91E+04 1.37E+04 5.28E+03 2.17E+05 9.$7E+02 4.26E+02 2.02E+02 9.99E+01 6.13E+01 2.72E+01
U Moos,kg • $.89E+05 1.55E+06 6.53E+04 2.91E+04 1.$6E+04 6.63E+03 3.37E+03 1.77E+03 9.64E+02 6.41E+02

U Loading Batches Loading Impact of .543 wt% U end .732 wt% F
Increase

0.1 5.46E+03 1.20E+04
0.2 2.10E+03
0.3 9.01E+02 _ 8.01E+03
0.4 3.73E+02 o
0.5 1.69E+02 _ 4.01 E+03
0.6 8.04E+01
0.7 3.97E+01 _ "-" .... = "
0.8 2.04E+01 1.00E+01 ' ' _" - - - -
0.9 1.08E+01 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading Fractl¢
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APPENDIX B LondinaImDact1989 Tank Receipts WSRC-TR-94-004
- Rev. 0

MST Male, Kg= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/l= 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.208
U enrich• 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58
U Loading increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 _
U238 wt fracUon: 1.02 1.12 1.22 1.33 1.43 1.54 1.64 1.75 1.85 1.98
Pu239 wt fraction• 0.878 0.876 0.876 0.876 0.876 0.876 0.876 0.876 0.876 0.876
Pu wt fraction• 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Pu239-U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.26
eq U• 1.51 1.61 1.72 1.82 1.93 2.03 2.14 2.24 2.$5 2.45
Safe K9= 3.25E+06 1.24E+06 8.04E+05 2.16E+05 9.69E+04 4.54E+04 2.21E+04 1.12E+04 5.80E+03 :1.10E+05
New Pu-U 2.30 2.29 2.29 2.28 2.27 2.26 2.24 2.21 2.18 2.14
New eqU• 1.52 1.62 1.72 1.83 1.93 2.03 2.15 2.25 2.$3 2.45
New Safe Kg• 2.96E+06 1.14E+06 4.71E+05 2.05E+05 9.378+04 4.49E+04 2.25E+04 1.17E+04 6.$5E+03 $.88E+08
New' Pu-U 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22 2.19 2.15
New' eqU• 1.52 1.62 1.72 1.83 1.93 2.03 2.1$ 2.25 2.$$ 2.45
New' Safe Kgs 2.96E+06 1.14E+06 4.71E+05 2.05E+05 9.38E+04 4.49E+04 2.24E+04 1.17E+04 6.31E+03 $.83E+0$
New" Pu-U 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22 2.19 2.11i
New" eqU,, 1.52 1.62 1.72 1.83 1.93 2.03 2.13 2.23 2.33 2.43
New" 8sfe Kg• 2.g6E+06 1.14E+06 4.71E+05 2.05E+05 9.38E+04 4.49E+04 2.25E+04 1.17E+04 6.31E+05 $.858+05
New"' Pu-U 2.29 2.29 2.29 2.28 2.27 2.26 2.24 2.22 2.19 2.15
New"' oqU. 1.52 1.62 1.72 1.83 1.93 2.03 2.13 2.23 2.33 2.43
New" Safe Kg,, 2.96E+06 1.14E+06 4.71E+05 2.05E+05 9.38E+04 4.49E+04 2.25E+04 1.17E+04 6.31E+03 $.63E+0$
Batches: 2.96E+03 1.14E+03 4.71E+02 2.05E+02 9.38E+01 4.49E+01 2.25E+01 1.17E+01 6.31E+00 $.65E+00
Pu Man, kg • 6.47E+05 2.50E+03 1.03E+03 4.48E+02 2.05E+02 9.81E+01 4.90E+01 2.55E+01 1.38E+01 7.728+00
U Mess, kg • 5.15E+04 2.20E+04 9.90E+03 4.68E+03 2.31E+03 1.19E+03 6.33E+02 3.51E+02 2.01E+02 1.19E+02

U Loading Batches Loading impact of .583 wt% U and .876 wt% I:
Increase

0 2.96E+03 m
0.1 1.14E+03 o. 2.40E+03
0.2 4.71 E+02
0.3 2.05E+02 m: 1.808+03
0.4 9.38E+01 _ 1.20E+03
O.S 4.49E+01 co
0.6 2.25E+01 co)6.00E+02
0.7 1.17E+01 :_ _ - - . = =
0.8 6.31E+00 0.00E+00 .....
0.9 3.53E+00 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranium Loading FracU(
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APPENDIX B Loadina lmoact 1989 Tank ReceiDts WSRC-TR-94-004 1
- Rev. 0 /

MST Mass, Kg• 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
MST Conc, g/l: 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.$05
U enrich= 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction-, 1.00 1.10 1.21 1.31 1.42 1.52 1.63 1.73 1.84 1.94
Pu239 wt fraction,, 0.876 0.876 0.876 0.876 0.878 0.878 0.875 0.878 0.870 0.876
Pu wt fraction,, 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Pu239-U235• 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq Us 1.45 1.55 1.66 1.76 1.87 1.97 2.08 2.18 2.29 2.39
Safe Kg,, 5.65E+06 2.08E+06 8.18E+05 3.41E+05 1.49E+05 6.83E+04 $.26E+04 1.61E+04 8.25E+03 4.35E+03
New Pu-U 2.30 2.29 2.29 2.28 2.28 2.27 2.26 2.23 2.20 2.16
New eqU,, 1.46 1.56 1.67 1.77 1.87 1.98 2.08 2.18 2.28 2.38
New Safe Kgm 5.15E+06 1.92E+06 7.63E+05 3.22E+05 1.43E+05 6.68E+04 3.26E.04 1.66E.04 8.78E+03 4.83E+03
New' Pu-U 2.30 2.29 2.29 2.28 2.28 2.27 2.26 2.23 2.20 2.17
New" eqUI 1.46 1.86 1.67 1.77 1.87 1.95 2.08 2.19 2.28 2.38
New" Safe Kg- 8.16E+06 1.92E+06 7.64E+05 3.22E+05 1.43E+05 6.69E+04 3.26E+04 1.66E.04 8.74E+03 4.79E+03
New" Pu-U 2.30 2.29 2.29 2.28 2.28 2.27 2.25 2.23 2.20 2.17
New" eqU,, 1.46 1.56 1.67 1.77 1.07 1.98 2.08 2.18 2.28 2.38
New" 8mfe Kg,, 8.16E+06 1.92E.06 7.646+05 3.22E+05 1.43E+05 6.69E+04 3.26E+04 1.66E.04 6.75E+05 4.79E+05
NeW"* Pu-U 2.30 2.29 2.29 2.28 2.28 2.27 2.28 2.23 2.20 2.17
New" eqU- 1.46 1.56 1.67 1.77 1.87 1.95 2.08 2.18 2.28 2.38
New"* Safe Kg- 5.16E.06 1.92E.06 7.646+05 3.22E+05 1.43E+05 6.69E+04 3.26E.04 1.66E+04 9.786+05 4.79E+05
Bmtchea,, $.44E+05 1.28E+03 6.08E+02 2.15E+02 9.55E+01 4.46E+01 2.17E+01 1.10E+01 5.83E+00 3.19E+00
Pu Mass, kg • 1.03E+04 3.85E+03 1.536+03 6.46E+02 2.87E+02 1.$4E+02 6.54E+01 $.$2E+01 1.76E+01 9.61E+00
U MaN, kg • 8.82E+04 3.63E+04 1.58E+04 7.25E+03 3.48E+05 1.75E+03 9.10E+02 4.92E+02 2.76E+02 1.60E+02

U Loading Batches Loading Impact of .583 _ U and .876 wt% F
IncreHe

0 3.446+03 _ 3.006+030.1 1.28E+03
0.2 5.096.02 _ 2.40E+03
0.3 2.15E+02 mm1.80E+03
0.4 9.55E+01 •

0.5 4.45E+01 _ 1.206+03
0.6 2.17E+01 6.006+02
0.7 1.10E.01 _ _ - -
0.8 5.83E+00 O.OOE+O0 ' ' ' - [] = = -
0.9 3.19E+00 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Increased Uranlum Loading Fractk
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APPENDIX C
Data Summary

Appendix C contains the data analysis spreadsheets used to evaluate the
following conditions.

- Various MST mass additions from 500 to 3500 Kg
- Uranium a_v.,dplutonium fissile isotopics at optimum conditions

1959 data, .849 wt% 235U and .866 wt% equivalent 239pu (see
Appendix B)

- Increased Uranium MST loading impact.

The spreadsheets detennine the safe number of MST additions that can be
introduced into ITP. The result for uranium loading increases up to 50% are
plotted below. The addition of 1000 Kg is the optimum MST mass addition
until the 20% increased loading ease.

Increased Loading Impact Above ExperimentalLoading
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WSRC-TR-94-O04
REV. 0

MST Mass,Kg: 500 500 500 500 500 500 500 500 500 500
MST Conc, g/l: 0.102 0.102 0.102 0.102 0.102 0.102 0.102 0.102 0.102 0.102
U enrich= 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.8 1,7 1.8 1.9
U235 wt frecUon,, 1.50 1.66 1.81 1.96 2.11 2.27 2.42 2.57 2.73 2.88
Pu239 wt fraction,, 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866
Pu wt fraction,, 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Pu239.U235= 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq Um 2.03 2.18 2.33 2.49 2.64 2.79 2.95 3.10 3.25 3.40
Safe Kg:, 46261 16391 6231 2518 1074 481 225 109 55 28
New Pu-U 2.26 2.23 2.19 2.12 2.03 1.89 1.70 1.44 1.08 0.61
New eqU= 2.03 2.18 2.32 2.46 2.59 2.71 2.82 2.91 2.98 3.02
New Safe Kg,, 45645 16909 6830 2999 1431 745 425 269 191 156
Nm' Pu-U 2.26 2.23 2.19 2.14 2.06 1.97 1.86 1.75 1.65 1.58
New' eqUn 2.03 2.18 2.32 2.46 2.60 2.73 2.86 2.98 3.11 3.25
New' Safe Kgm 45666 16881 6780 2938 1365 674 350 189 103 56
New'' Pu-U 2.26 2.23 2.19 2.13 2.06 1.95 1.82 1.64 1.41 1.09
New" ,qUa 2.03 2.18 2.32 2.46 2.59 2.72 2.84 2.96 3.06 3.13
New" Safe Kg= 45665 16882 6783 2945 1375 688 369 213 133 93
New'" Pu-U 2.26 2.23 2.19 2.13 2.06 1.96 1.83 1.68 1.52 1.38
New'" eqU. 2.03 2.18 2.32 2.46 2.59 2.72 2.85 2.97 3.08 3.20
New'" Safe Kg: 45665 16882 6783 2944 1373 685 364 204 118 70
Batches- 91.33 33.76 13.57 5.89 2.75 1.37 0.73 0.41 0.24 0.14
Pu Mass, kg = 106.65 39.43 15.84 6.88 3.21 1.60 0.85 0.48 0.28 0.16
U Mass, kg = 808.52 329.29 144.52 68.03 34.21 18.30 10.37 6.17__!___ 3.80 2.36

U Loading Batches Loading Impact of .849 wt% U and .866 wt% F
Increase

100.00

0 91.33 _)

0.1 33.76 _ 80.00
0.2 13.57 _
0.3 5.89 _ 60.00
0.4 2.75 a 40.00b

0.5 1.37 mm 20.00
0.6 0.73 qt _ m . .. = = --__
0.7 0.41 0.00 ' ' --
0.8 0.24 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0.9 0.14

Increased Uranium Loading Fracth
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APPENDIX C LnadinoImpact of 1000 Ka MST Addition. 1959 Tank Receipts WSRC-TR-94-004
REV. 0

MaT Mass,KO= 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
MST Conc, g/l= 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203 0.203
U enrich= 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction.. 1.48 1.63 1.78 1.94 2.09 2.24 2.40 2.55 2.70 2.85
Pu239 wt fraction= 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866
Pu wt fraction= 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
Pu239-U235= 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U= 1.96 2.12 2.27 2.42 2.58 2.73 2.88 3.03 3.19 3.34
Safe Kg,, 73460 25186 9305 3668 1531 672 308 147 73 37
Hew Pu-U 2.27 2.24 2.21 2.15 2.07 1.95 1.79 1.56 1.25 0.83
New eqU= 1.97 2.12 2.26 2.40 2.54 2.66 2.78 2.88 2.97 3.03
New Safe K9= 71550 25434 9870 4161 1902 944 510 303 200 148
New' Pu-U 2.27 2.24 2.21 2.16 2.09 2.01 1.90 1.78 1.66 1.56
New' eqU= 1.97 2.12 2.26 2.40 2.54 2.68 2.81 2.93 3.06 3.19
New' Safe KG= 71599 25424 9833 4113 1848 887 450 239 130 72
New`' Pu-U 2.27 2.24 2.21 2.16 2.09 2.00 1.88 1.72 1.51 1.24
New" eqU,, 1.97 2.12 2.26 2.40 2.54 2.67 2.80 2.92 3.03 3.12
Hew`' Safe Kg= 71598 25424 9836 4117 1855 896 463 256 152 98
New'" Pu-U 2.27 2.24 2.21 2.16 2.09 2.00 1.88 1.74 1.57 1.39
New'" eqU= 1.97 2.12 2.26 2.40 2.54 2.67 2.80 2.92 3.04 3.15
New`" Side Kg= 71598 25424 9836 4117 1854 894 460 251 143 84
Batches= 71.60 25.42 9.84 4.12 1.85 0.89 0.46 0.25 0.14 0.08
Pu Mess, kg = 154.61 54.90 21.24 8.89 4.00 1.93 0.99 0.54 0.31 0.18
U Mass, kg = 1246.56 488.41 206.65 93.90 45.63 23.62 12.98 7.52 4.56 2.84

U Loading Batches Loading |mpact of .849 wt% U and .866 wt% F
Increase

_) 75.00
0 71.60 a)
0.1 25.42 _o 60.00
0.2 9.84 ""
0.3 4.12 mm 45.00 -
0.4 1.85 _ 30.00
0.5 0.89 m

¢n 15.00
0.6 0.46 :It
0.7 0.25 0.00 .... -" : : : : :
0.8 0.14
0.9 0.08 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Increased Uranium Loading Fracti(
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APPENDIX C Loadina lmoact of 1500 Ka MST Addition. 1959 Tank Rec_iots WSRC-TR-94-O04 I
REV,0 !

MST Mass, Kg• 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
MST Conc, g/I- 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305 0.305
U enrich• 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction• 1.45 1.81 1.76 1.91 2.08 2.22 2.37 2.52 2.88 2.83
Pu239 wt fraction= 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 .0.866
Pu wt fraction• 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
PU239-U235n 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U• 1.90 2.05 2.21 2.38 2.51 2.68 2.82 2.97 3.12 3.27
Safe Kg.. 118470 39220 14057 5397 2201 946 426 200 9 8 49
New Pu-U 2.27 2.25 2.22 2.18 2.11 2.01 1.88 1.88 1.39 1.02
New eqU, 1.90 2.05 2.20 2.34 2.48 2.62 2.74 2.85 2.95 3.03
Hew Safe Kg,, 114334 38974 14534 5890 2585 1228 832 354 218 149
New' Pu-U 2.27 2.2S 2.23 2.18 2.12 2.04 1.94 1.82 1.69 1.56
Hew' eqU,. 1.90 2.05 2.20 2.34 2.49 2.62 2.78 2.88 3.01 3.14
New' Safe Kgn 114414 38982 14510 5853 2542 1181 583 303 164 91
New.' Pu-U 2.27 2.25 2.23 2.18 2.12 2.04 1.93 1.78 1.80 1.35
New.' eqU,, 1.90 2.05 2.20 2.34 2.49 2.62 2.75 2.88 2.99 3.10
New" Safe Kg,, 114412 38981 14511 5856 2546 1187 592 315 179 110
New." Pu.U 2.27 2.25 2.23 2.18 2.12 2.04 1.93 1.79 1.63 1.44
New'" eqU- 1.90 2.05 2.20 2.34 2.49 2.62 2.75 2.88 3.00 3.11
New." Safe Kg= 114413 38981 14511 5855 2548 1187 590 312 174 101
Batches• 78.28 25.99 9.67 3.90 1.70 0.79 0.39 0.21 0.12 0.07
Pu Maim, kg • 226.93 77.32 28.78 11.61 5.05 2.35 1.17 0.62 0.35 0.20
U Mass, kg • 1958.28 737.37 .;00.61 131.84 61.90 30.99 16.48 9.28 5.49 3.38

U Loading Batches Loading Impact of .849 wt% U and .868 wt% F
Increase

L

0 76.28 (h 80.00
0.1 25.99
0.2 9.87 0 60.00

0.3 3.90 mm40.00
0.4 1.70
0.5 0.79 _ 20.000.6 0.39

0.7 0.21 =m 0.00 -- "-" "-" -- = --
0.8 0.12
0.9 0.07 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Increased Uranium Loading Fractk
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APPENDIX C Loadino Impact of 2000 Ka MST Addition. 1359 Tank Receiots WSRC-TR-94-004REV. 0

MST Mass,Kg: 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
MST Conc, g/l= 0.406 0.406 0.406 0.406 0.406 0.406 0.406 0.406 0.406 0.406
U endch: 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9.
U235 wt fractions 1.43 1.58 1.73 1.89 2.04 2.19 2.35 2.50 2.65 2.80
Pu239 wt fraction" 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866
Pu wt fraction,, 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
Pu239-U235" 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U" 1.83 1.99 2.14 2.29 2.45 2.60 2.75 2.90 3.06 3.21
Safe Kg" 194246 61944 21500 8027 3194 1344 594 274 132 66
Hew Pu-U 2.28 2.26 2.24 2.20 2.14 2.05 1.93 1.76 1.52 1.19
New eqU" 1.84 1.99 2.14 2.28 2.43 2.56 2.69 2.82 2.92 3.02
New Safe Kg" 186338 60841 21797 8497 3586 1634 804 428 249 158
New' Pu-U 2.28 2.26 2.24 2.20 2.15 2.08 1.98 1.87 1.73 1.58
New' eqUn 1.84 1.99 2.14 2.28 2.43 2.57 2.70 2.83 2.96 3.09
New. Safe Kgn 186450 60867 21786 8470 3552 1597 785 388 208 113
New" Pu-U 2.28 2.26 2.24 2.20 2.15 2.07 1.97 1.84 1.67 1.45
New" eqU,. 1.84 1.99 2.14 2.28 2.43 2.57 2.70 2.83 2.95 3.07
New.,'Safe Kg= 186448 60866 21786 8472 3555 1601 771 396 217 128
New" Pu-U 2.28 2.26 2.24 2.20 2.15 2.08 1.98 1.85 1.69 1.50
How" eqU= 1.84 1.99 2.14 2.28 2.43 2.57 2.70 2.83 2.96 3.07
New'" Safe Kg" 186448 60866 21786 8472 3554 1601 770 394 214 122
Batches" 93.22 30.43 10.89 4.24 1.78 0.80 0.39 0.20 0.11 0.08
Pu Mass,kg " 336.99 110.01 39.38 15.31 6.42 2.89 1.39 0.71 0.39 0.22
U Mass, k9 " 3136.30 1133.40 444.90 188.25 85.38 41.33 21.27 11.60 6.67 4.02

U Loading Batches Loading Impact of .849 wt% U and .866 wt% F
Increase

0 93.22 _ 80.00 1
0.1 30.43 u
0.2 10.89 _ 60.00
0.3 4.24 no
0.4 1.78 4> 40.00tim,

0.5 0.80 osm 20.00
0.6 0.39 qt -- - - - = = "-- _
0.7 0.20 0.00 - - "
0.8 0.11 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0.9 0.06

Increased Uranium Loading Fractiq
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APPENDIX C Loadinq ImoAntof 2500 Ka MST Addition. 1959 Tank Receiots WSRC-TR-94-004
REV. 0

MST Mass, Kg• 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500
MST Cone, g/l• 0.508 0.508 0.508 0.508 0.508 0.508 0.508 0.508 0.508 0.508
U enrich• 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction• 1.40 1.56 1.71 1.86 2.01 2.17 2.32 2.47 2.63 2.78
Pu239 wt fractlont 0.866 0.866 0.886 0.868 0.888 0.866 0.866 0.886 0.888 0.866
Pu wt fraction,, 0.16 0.16 0.18 0.16 0.16 0.16 0.16 0.18 0.18 0.1 l
Pu239-U23h 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U• 1.77 1.92 2.08 2.23 2.38 2.53 2.69 2.84 2.99 3.15
Safe Kg,, 324187 99324 33313 12075 4682 1925 834 379 179 88
NowPu-U 2.28 2.27 2.25 2.22 2.17 2.09 1.99 1.84 1.63 1.34 .
New eqU,, 1.78 1.93 2.08 2.22 2.37 2.51 2.64 2.77 2.89 $.00
New Safe Kg,, 309938 96778 33287 12485 5072 2222 1049 533 293 175
New' Pu-U 2.28 2.27 2.26 2.22 2.17 2.11 2.02 1.91 1.77 1.82
HoW' eqU,, 1.78 1.93 2.08 2.22 2.37 2.51 2.65 2.78 2.92 3.04
How' 8life Kgu 310084 98822 33288 12468 5048 2193 1018 502 281 141
NeW"Pu-U 2.28 2.27 2.25 2.22 2.17 2.11 2.02 1.90 1.74 1.54
NeW" eqU- 1.78 1.93 2.08 2.22 2.37 2.51 2.65 2.78 2.91 3.03
New" Safe Kg,, 310083 96821 33288 12468 5048 2196 1022 507 267 150
Hew" Pu-U 2.28 2.27 2.25 2.22 2.17 2.11 2.02 1.90 1.75 1.58
New- eqU,, 1.78 1.93 2.08 2.22 2.37 2.51 2.65 2.78 2.91 3.03
New- Safe Kg• 310083 96821 33288 12468 5048 2196 1021 506 266 147
Batches-, 124.03 38.73 13.32 4.99 2.02 0.88 0.41 0.20 0.11 0.06
Pu Mass, kg • 505.87 157.95 54.31 20.34 8.23 3.58 1.67 0.83 0.43 0.24
U Mass, k9 • 5124.60 1774.40 669.98 273.39 119.76 56.04 27.91 14.73 8.22 4.82

U Loading Batches Loading Impact of .849 wt% U and .866 wt% F
Increase

0 124.03 _ 125.00
0.1 38.73 _ 1 00.00
0.2 13.32
0.3 4.99 m 75.00
0.4 2.02 _ 50.00
0.5 0.88 os
0.6 0.41 u) 25.00
0.7 0.20 :_ 0.00 : : - : : • : : :
0.8 0.11
0.9 0.06 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Increased Uranium Loading Fractil
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WSRC-TR-94-O04
REV. 0

MST Mess, Kg= 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000
MST Conc, g/I, 0.610 0.610 0.610 0.610 0.610 0.610 0.610 0.610 0.610 0.610
U enrich=, 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fracUon- 1.38 1.53 1.68 1.84 1.99 2.14 2.30 2.45 2.60 2.75
Pu2_9 wt fmctlonx 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866
Pu wt fraction=, 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Pu239-U235=, 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq Ux 1.71 1.86 2.01 2.16 2.32 2.47 2.62 2.78 2.93 3.08
Safe Kg=, 551456 161851 52338 18384 6936 2785 1181 526 245 118
New Pu-U 2.29 2.28 2.26 2.23 2.19 2.13 2.04 1.81 1.72 1.47
New eqU= 1.71 1.86 2.01 2.16 2.31 2.45 2.59 2.73 2.85 2.97
New Safe Kgn 526609 156930 51765 18676 7307 3083 1399 681 357 202
New' Pu-U 2.29 2.28 2.26 2.23 2.19 2.14 2.06 1.96 1.82 1.67
Hew' eqUx 1.71 1.86 2.01 2.16 2.31 2.45 2.59 2.73 2.87 3.00
New' Safe Kg=, 526790 156991 51776 18667 7289 3061 1375 657 332 176
Hew" Pu-U 2.29 2.28 2.26 2.23 2.19 2.14 2.06 1.95 1.81 1.62
New" eqU. 1.71 1.86 2.01 2.16 2.31 2.45 2.59 2.73 2.86 2.09
Hew" Safe Kg=, 526789 156990 51776 18667 7290 3063 1377 660 336 182
New" Pu-U 2.29 2.28 2.26 2.23 2.19 2.14 2.06 1.95 1.81 1.63
Hew" eqU=, 1.71 1.86 2.01 2.16 2.31 2.45 2.59 2.73 2.86 2.99
New" Safe Kg=, 526789 156990 51776 18667 7290 3063 1377 860 336 180
Batches-, 175.60 52.33 17.26 6.22 2.43 1.02 0.46 0.22 0.11 0.06
Pu Mess,kg =, 766.69 228.49 75.36 27.17 10.61 4.46 2.00 0.96 0.49 0.26
U Mass,kg = 8550.77 2830.83 1026.82 403.80 170.82 77.28 37.22 19.02__2___10.28 5.85

U Loading Batches Loading Impact of .849 wt% U and .866 wt% F J
Increase

_a 180.00
0 175.60 _ 150.00

0.1 52.33 _ 120.00
0.2 17.26 m
0.3 6.22 m 90.00
0.4 2.43 80.00
0.5 1.02 _ 30.00
0.6 0.46 =_ = - . - _- -- -- -
0.7 0.22 0.00 ' ' - - -
0.8 0.11 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0.9 0.06 Increased Uranium Loading Fracti_
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MST Mass,Kg= 3500 3500 3500 3500 3500 3500 3500 3500 3500 3500
MST Conc, g/i: 0.711 0.711 0.711 0.711 0.711 0.711 0.711 0.711 0.711 0.711
U enrich=, 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
U Loading Increase 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
U235 wt fraction=, 1.35 1.51 1.68 1.81 1.96 2.12 2.27 2.42 2.58 2.73
Pu239 wt fraction=, 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866 0.866
Pu wt fraction=, 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
Pu239.U235=, 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25
eq U,, 1.64 1.79 1.95 2.10 2.25 2.41 2.56 2.71 2.86 3.02
Safe Kg=, 957500 268340 83450 28348 10389 4067 1687 736 336 160
New Pu-U 2.29 2.28 2.27 2.25 2.21 2.16 2.08 1.97 1.81 1.59
New eqU- 1.65 1.80 1.95 2.10 2.25 2.39 2.54 2.67 2.81 2.93
New Safe Kg-, 915024 259576 81988 28434 10718 4359 1905 891 447 240
New' Pu-U 2.29 2.28 2.27 2.25 2.21 2.16 2.09 2.00 1.87 1.72
New' eqU,, 1.65 1.80 1.95 2.10 2.25 2.39 2.54 2.68 2.82 2.95
New" Safe Kg=, 915239 259653 82009 28432 10706 4343 1887 873 428 222
New" Pu.U 2.29 2.28 2.27 2.25 2.21 2.16 2.09 2.00 1.87 1.70
New" eqU,, 1.65 1.80 1.95 2.10 2.25 2.39 2.54 2.68 2.81 2.95
New" Safe Kg-, 915238 259652 82009 28432 10706 4344 1888 875 431 225
New" Pu-U 2.29 2.28 2.27 2.25 2.21 2.16 2.09 2.00 1.87 1.70
New" eqUn 1.65 1.80 1.95 2.10 2.25 2.39 2.54 2.68 2.81 2.95
New" Safe Kg=, 915238 259652 82009 28432 10706 4344 1888 875 431 224
Batches-. 261.50 74.19 23.43 8.12 3.06 1.24 0.54 0.25 0.12 0.06
Pu Mass,kg n 1170.97 332.20 104.92 36.38 13.70 5.56 2.42 1.12 0.55 0.29
U Mass, kg =, 14586.33 4605.50 1602.22 606.66 247.71 108.33 50.48 24.97 13.06 7.21

U Loading Batches Loading Impact of .849 wt% U and .866 wt% F
Increase

0 261.50 v)
0.1 74.191 _. 225.00
0.2 23.43
0.3 8.12i I_ 150.00
0.4 3.06 o
0.5 1.24 _ _ 75.00
0.6 0.54 (n
0.7 0.25 _ 0.00 : - -- : : n : : :
0.8 0.12
0.9 0.06 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Increased Uranium Loading Fractk
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APPENDIX D

Data Summary

Appendix D provides the monthly and yearly average uranium fissile
isotopic weight fraction data over the history of H-area HHW transfers.
Weight fractions of uranimn were calculated as (233+235)U/Total U.

The yearly and total waste stream uranium fissile isotopic weight fraction
data are plotted below.

Fissile Uranium Weight Fractions
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AppendixD H-areaHM HHW UraniumWt FractionsJUN'59-DEC'92 WSRC-TR-94-004
"" Rev. 0

" U'-235 Yeerlv Avo. 'u-233 u-234 u-235 U-236 , U-238 TOTALU

OATI_ Wt Fraction wt Fra©tion ,,,..ItHW(.9) HHW(_o), HHWfa) HHW(._o) HHW(o) tlHW(a)

Jun-59 0.827'3 018490 0 21 1096 86 ' 120 1323, ,,

Jul-59 0.8476 0 19 1357 , 9 7 126 1599
Aug-59 0.8428i ..... 0 19 1313 109 115 1556
Sep-59 0.8491 0 20 , 1401 97 130 1648
Oct-59 0.8544 0 15 1088 8 0 89 1272
Nov-59 0.8604 0 8 540 38 41 627
Dec-59 0.8613 0 6 463 32 36 537
Jan-60 0.8453 ()18515 0 14 991 78 88 i171
Feb-60 0.8551 0 12 ..... 868 ...... 64 .... 70 1014
Mar-60 0.8664 0 1 8 1307 84 98 1507
Apr-60 0.8557 " 0 6 454 35 35 530
May-60. 0.8477 0 10 667 56 53 786
Jun-60 0 0 0 0 0 0
Jul-60 0 0 0 0 0 0

Aug-60 .... 0 0 0 0 0 0
..... Sep-60 0 0 0 0 0 0

Oct-60 0.8528 0 5 350 29 26 41 0,
Nov-60 0.8523 0 19 12'5"5 ;103 94 1471....

Dec-60 0.8371 0 36 2329 228 186 2779
Jan-61 0.8434 0.8624 0 22 1459 135 112 1728
Feb-61 0.8460 0 1 .... 83 8 6 9 8
Mar-61 1.0000 . 0 0 ....3 0 0 3
Apr-61 0.8521 0 1 58 5 4 6.8

_ May-61 0 0 0 0 0 0
Jun-61 0 ..... 0 0 0 0 0
Jul-61 0.8452 0 2 154 14 12 18.2

Aug-61 0.8447 0 30 1934 179 144 . 2287
Sep-61 0.8430 .... 0 54 3254 305 243 38.56
Oct-61 0.8432 ....0 34 2231 214 164 2643
N0v-61 0.8442 0 17 1075 104 76 ..... 1272

i
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, ii i ii i|

' ' U-235 .Ye_rlv...Ava. u-233 u.234 . . .u,235 ' U.236 u-238 TOTALU
DATE Wt Fraction Wt Fraction HHW(a_ HHW(_a) HHW(a_ _HHw(a). HHW(a_ ...... HHW(a_

Dec-61 .... 0 0 0 0 0 _ 0
Jan-62 0.8086 0 0 0 0 0 0
Feb-S2 0,8953 0 3 163 1 6 0 _ 182

....Mar-62 0.8512 . 0 .......... 3 190 1 8 12: 223
Apr:62 0,4971 . 0 0 .... 16 2 ...... 14! 32
May-62 0,0000 0 0 0 0 1 1
Jun-62 0 0 0 0 0 0
Jul-62 0.89'91 ' 0 15 992 96 0 '1103

Aug-6.2 0,8616 ..... 0 22 1509 148 71 1750
Se1:)-62 0.7981 0 13 881 82 126 1102
Oct-62 0.8607 0 . 20 . 1380 .... 130 72 1602
Nov-62 0.8220 0. 17 1!77 121 1151 1430
Dec-62 0.7923 0 16 976 134 104 1230
Jan-63 0.8171 0.8273 0 37 2052 325 95L 2509
Feb-63 0.0000 0 0 0 0 210 21 0
Mar-63 0.7914 .... 0 3 19! . 28 19i 241
Apr-63 " .... 0 0 0 0 0 0
May-63 0 0 0 0 0 . 0
Jun-63..... 0 0 0 0 0 0.,

Jul-63 0 0 0 ..... 0 0 0
....Aug-63 0 0 0 0 0 0

Sep-63_ 0 0 0 0 0 0
Oct-63 0.8972 0 12 595 56 0 663 .

..... Nov-63 0.8795 . 0 16 1607 . !501 ..... 53 1826
Dec-63 0.7514 0 8 650 63 _ 142 863
Jan-64 0.0000 0'8224 0 0 0 0 61 ..... 61. ,

Feb-64 0 0 0 0 ...... 0 . 0

Mar-64 0,9187 4541 40 0 0 0 494,,, ,,

" Apr-64 0.9173 167 15 0 0 0 182
May-64 0,9197i 725 63 .... 0 0 0 7,8,8
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,,,

' U-235 i Yeadv Avo. ' U-233 U.234 U-235 U.236 U.238 TOTAL U

DATE Wt" Fract'lon Wt Fraction HHW(o| 'HHW(o_) HHWfa_ HHWt_o) HHWfa)' HHWt_o)
.....

Jun-64 0 0 0 0 0; 0
-- - Jul-64 0.8090 0 27 1703 198 174 2102

Aug-64 0.8090 0 22 1374 159 141 1696
Sep-64 . 0.7565 . 0 14 748 129: 96 987
Oct-64 0.7570i 0 20 1067 1 84 136 1407., .

Nov-64 0.7592 0 3 181 31 23 238
Dec-64 0.7548i 0 1 62 1 1 8 82

Jan-65 0.7853 0.7839 260 30 511 111 . 68 980
• Feb-85 0.8309 549 51 403 87 54 ! 144

Mar-65 0.8484! 0 1 0 677 51 59 797,,.

Apt-65 0.8498 0 8 .... 576 43 50 677

May-65 0.8266 0 1 6 1042 102i 99 1259
Jun-65 0.7839 0 1 7 1023 151 112 1303
JuI-65 0.74231 0 7 _ 374 77 45 503

Aug-65 " 0.7318 0 23 1225 266 _ 157 1671

Sep-65 0.7316 0 1 9 996 21.6 128 1.359
Oct-65 0.796i 161 6 218 44 46 475......

Nov-65 0.7280 1 92 1 7 751 1 62 170 1292
Dec-65 0.7522 205 1 0 372 87 91 .... 765
_,,_==== n ¢_> n 7n__ 144 2 0 Of 0 146t,#GI I-VV v • v v v-,-, v.. vvv ....

Feb-66 0.69851 177 15 649 165 1 73 117.9
Mar-66 0.71951 0 36 1854 445 237 2572

Apr-66 0.71951 0 20 1038 249 133 1440 .
May-66 0.7007 ...... 0 31 1440 37.,9 201 .... 2051
Jun-66 0.6975 0 1 8 852 228 1 21 1219
Jul-66 0.7045 0 1 9 888 228 1 23 .1 258,

Aug-66 0.7112 .0 15 699i 169 98 981

Sep-66 0.6713 .. 0 1 0 442 138 67 657
Oct-66 0.6591 0 1 5 650 217 102 984
Nov-66 0.6762 0 1 1 51.5_ 160 74 760

_
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' U-235 ....Yearly 'Ave. U-233 U-234 U-235 U-236 u-23a TOTAL U
....

DATE Wt Fract.!on Wt Fraction HHWta_ HHW(a) HHWfa_ HHW(_a) HHW{o} HHWta_.....

,

Dec-66 0.5197 0 9 257 153 74 493,,

Jan-67 0.4057 0.6552 0 1 3 274 285 101 673
Feb-67 0.6753 0 23 1057 330 152 1562
Mar-67 0.7014 0 23 1097 286 155 1561

Apr-67 0.7003 0 9 421 109 61 600
May-67 0'6903 0 1 4 588 160 88 850
Jun-67 0.6852 0 1 1 482 135 74 702
Jul-67 0.6849 0 22 954 267 147 1390

Aug-67 0.6722= ...... 0 1 62 1 6 13! 92
Sep-67 0 0 0 0 0 0
Oct-67 0.66931 0 3 155 A,0 33 231
Nov-67 0.6611 0 7 348 83 87 525
Dec-67 0.6616! 0 3 136 32 34 205
Jan-68 0.6677 0.6509 0 8 340 94 . 66 508
Feb-68 0.6685 0 3 132 38 24 197
Mar-68 0.4498 0 4 116 98 39 i 257

Apr-68 0.4593 0 1 8 477 385 155 1035
May-68 0.7477 136 4 53 43 1 6 252
Jun-68 0.7477 136 4 53 43 ...... 1 6 i 252
Jul-68 1.0000 1 9 0 0 0 0! 1 9

Aug-68 0.9885 86' 1 0 0 0 87
Sep-68 0.4721 0 2 63 49 1 9 133
Oct-68 0.4680 0 5 139 . 11 0 42 . 296 .
Nov-68 0.4869 0 4 1 27 93 36 260
Dec-68 0.6550 0 1 0 430 143 72 655
Jan-69 0.3010 0.7776 0 45 911 7521 .... 1299 3007

Feb-69 0.6291 0 2 70 26 13 111
Mar-69 0.7375 0 26 1352 280 1 72 1830

Apr-69 0.78.32 0 2 131 20 14 167
iav-69 0.7784 0 1 1 644 100 71 826
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U.235 Y_rlv Ava. U.233 U-234 U-235 U.238 u-238 TOTALU
DATE Wt Fraction "WtFraction HHWfal HHW(_a) HHWfa_ HHW(a_ HHW(_a) HHWfa_

Jun-69 0.7794 0 g 555 86 61. 71 1
JuI-69 0.8784 " 104 14 792 47 62 101,9

Aug-69 0.9834 i 79 3 0 0 0 182
Sep-69 0.9808 257 4 . 0 0 1 262
Oct-69 0.9807 102 2 0 0 0= 104,,,

Nov-69 0.9824 897 14 1 0 2 91 4
Dec-69 0.5171 .1 8 17 492 299 i57 983
Jan-70 0.5052 0.6123 0 15 441 279 1351 870
Feb-70 0.5056 0 2 7 0 44 22 138
Mar-70 0.4818 0 4 117 82 39 . 242
Apr-70 0.4789 0 18 506 358 .... 171 1053

• May-70 0.4795 0 11 320 226 ...... 1.08 ..665
Jun-70 0 0 0 0 0 0
Jul-70 0 0 0 0 0 0

Aug-70 0.7393 1966 88 648 132 687 3521
Sep-70 0.8288 .... 0 4 327 29 34 394
Oct-70 0.4804 0 6 175 124 58 363
Nov-70 0.8064] " 0 ..... 3 193 22 21 239
Dec-70 0,8174! 0 18 1231 129 _!26 1504
Jan-71 0,8990 0.6690 0 5 431 13 30 479
Feb-71 0,9097 0 10 925 20 61 101 6
Mar-71 0,8339 0 5 339 31 31 406
Apr-71 0,8287 0 17 1160 111 ....110 1398 .
May-71 0,3032 0 8 134 219 79 440
Jun-71 0,3098 . 0 2 2.8 .... 44 16 90
Jul-71 0,8058 0 4 28...0i 34 29 347

Aug-71 0,8239 ...... 0 4 264 27 25 320
Sep-71 0,8469 0 1 67 3 8 79
Oct-71 0.6116 0 3 103 " 42 20 ! 168
Nov-71 0.4589 0 68 1789 1392 636 . 3885
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Rev.0

' U'-235 .y_---rlvAve. u-233 ,,,u.234 . u-235 u-____6 u.238 TOTALU
DATE 'W'tFraction _/t Fraction HHWfal HHWfa_ HHWfa_ HHWfa) HHWfa_ HHWfa)

Dec-71 0.3971 ..... 0 .... 8 181 1'87 78 . 454

Jan-72 0.5.980 0.5478 0 0 3 1 1 5
Feb-72 0.5555 0 3 ! 17 61 29 210
Mar-72 0.5340 0 0 15 . 9 4 . 2 8
Apr-72 0.5299 0 2 . 5 9 34 16 111

May-72 0.5594 0 3 92 47 2.2 !64
Jun-72 0.5629 0 3 105 5 2 2 6 186
Jul-72: 0.5548 0 4 148 77i 37 266

Aug-72 0.8600 0 0 . 31 21 3 36
Sep-72 0.5572 0 2 76 39 19 136
Oct-72 0.6621 0 6 296 91 53 446
Nov-72 0.5537 0 3 " 80 33 28.' 144
Dec-72 0.0457 0 0 67 1 1,382 1450
Jan-7:3 0.0513 " 0.4983 0 1 239 5 4355 4600
Feb-73 0.5186 0 4 174 54E 102 334.....

Mar-73 0.6421 0 26 1198 382: 255 1861
Apr-73 0.5786 0 3 123 581 28 212
May-73 0.5477 ...... 0 1 3 9 21 10 71
Jun-73 0.7042 0 4 199 49 30 282,,, ,

Jul-73 0.7171 0 4 217 50 31 302
Aug-73 .... 0.7347 0 2 145 31 _ 19 197
Sep73 0.6167 0 18 779 305 158 1260
Oct-73 0.4270 0 3 87 80 3 3 203 .
Nov-73 0.3945 ....... 0 13 348 290 . 227 878......

Deco73 0.0468 0 0 40 1 804 845
Jan-74 0.0460 0.3716 0 0 68 .... 1 13'90 1459
Feb-74 0.0405 0 1 143 4 3342 3490
Mar-74 0.0344 0 3 169 21 4662 4855,,,

Apr-74; 0.0419 . 0 4 53 .... 26 1167 1250
May-741 0.5425 0 1 .... 37 20 1 0 6 8
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i i

:, U-235 y_rlv Avo. u-233 ' u-234........ u-235 u-236 u-238 TOTALU
DATE _N'IFraction W'I Fraction HHWt._a) HHW(o_ HHWta_ HHWta_ HHWto_ HHWra_L

Jun-74 0.5482 0 6 215 113 57 391
Jul-74 0.5603 0 15 589 290 154 1048

Aug-74 " 0.5521 0 5 206 11 0 51 372
Sep-74 0.5441 0 8 328 181 84 601
Oct-74 0.5339 0 12 451 246 133 842
Nov-74 0.5097 0 9 31 7 205 89 620
Deo-74 0.5055 0 8 286 186 84 564
Jan-75 0.6048 0.3555 0 5 245 101 5 3 .... 404
Feb-75 0.4359 0 4 134 84 84 306
Mar-75 0.4162 0 8 267 125 238 638

..... Apr-75 0.5164 0 5 186 113 55 359
May-75 0.5483 0 5 198 105 52 360
Jun-75 0.5167 0 3 113 681 34 218
Jul-75 0.4829 0 9 298 2161 92 615

Aug-75 0.2991 .... 0 23 526 291 906 . 1746
Sep-75 0.0296 0 1 154 7 4983 5145
Oct-75 0.0273 0 0 12 0 422 434
Nov-75 0.0265 0 0 6 0 218 224
Dec-751 0.3627 0 4 132 11 0 116 362
Jan-76 0.4580 0.4400 0 6 188 . 147 68 409
Feb-76_ 0.3827 0 3 83 92 38 216
Mar-76 0.1685 0 7 295 131 1"301 1734

Apr-76 0.5852 0 4 199 80 56 339 .
May-76 0.5509 " 0 3 162 63 65i 293
Jun-76 0.5548 0 3 157 64 58 282
Jul-76 0.5122 0 7 260 _ 164 75. 506

...........

Aug-76 0.5000 0 ...... 5 152 102 44 303
Sep-76 0.4620 0 4 121 . 95 41 261
Oct-76 0.4558 0 3 102 81 37 223
Nov-761 0.2128 0 15 316 180 961 1472
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• u.2ss y-rlv Avo. u.234 u-=35 u-=3a u-.e TOTALu
DATE Wt Fraction Wt Fraction HHWf.o) HHW(pI HHW(al HHWfal HHWfal HHW(_

Dec-76 0,4377 .... 0 3 76 66 .... 28 173........

Jan-77 0.3505 0.3159 0 7 239 184 248 678
Feb-77 0,2471 0 8 2.8! 183 656 1128
Mar-77 0,4865 0 7 227 . 158 73 465

Apr-77 0,4508 0 4 119 96 44 263
0,4310 0 ' " 6 167 147 66 386May-77 ........

Jun-77 0,4012 0 10 265 265 118 .... 658
Jul-77 0,3968 0 6 153 152 73 384

Aug-77 0,3897 _ 0 6 16.4 154 95 4! 9
Sep77 0,5311 0 9. 420 208 !51 788
Oct-77 0,0350 0 0 27 2 73 2 761
Nov-77 0,0353 0 0 ..... 26 2 6.99 727
Dec-T/ 0.0351 0 0 32 .... 2 867 901
Jan-78 0,0347 012460 0 0 7 0 ! 92 199
Feb-Te 0.0362 0 0 27 2 72e ;,57
Mar-78 0.0722 0 20 29'_7 ...... 1'267 3"5880 40094
Apr-78 0.09'18 0 6 497 266 4585 5354
May-78 0,3311 0 14 433 368 485 1300
Jun-78 0,3916 0 17 556 440 400 1413
Jul-78 0.2024 0 11 501 337 1605 2454

Aug-78 0,4054 0 15 544 358 418 1335
SeiP78 0.1117 0 36 3429 1808 " 25090 30363
Oct-78 0.5263 0 11 453 263 131 858 .
Nov-78 0.2659 0 !3 . 73 7 449 1551 2750
Dec-781 0,4838 0 1 1 369 r 255 125 ...... 760
Jan-79 0.4767 0.3571 0 7 243 174! 8.4 508
Feb-79 0,3192 0 7 242 160i 344 753
Mar-79 0.5397 0 6 268 1.45 76 495

Apr-79 0.4810 0 6 210 141 78 435
May-79 -0.3665 ..... 0 15 554 406 ......... 528 1503i
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..... U-235 Ye-=-rlvAva. U-23:_ U-234 U-235. u.236 U.238 TOTALU
DATE Wt Fraction Wt Fraction HHW(o_ HHW(o_ HHWfo_ _lHWta_ HHWI.al HHW(al. i

Jun-79 0.4445 0 9 311 240 137 697
JuI-79 0.3607 0 19 813 461 94 7 2240

Aug-79 0.2943 0 9 503 321 864 1697
Sep-79 0.3776 ..... 0 16 720 481 679 1896
Oct-79 0.5561 0 3 135 64 40 242
Nov-79 0.0348 0 0 4 6 2 1"259 1.307
Dec-79 0.0345 0 0 4 6 2 1268 1316
Jan-80 0.0334 0.3506 0 0 5 0 143 148
Feb-80 0.0359 0 0 4 0 106 1 ! 0
Mar-e0 0.0363 0 0 5 0 131 136

Apr-80 0.0353 0 . 0 10 . 0 270 280
May-80 0.0476 0 0 20 2 393 415
Jun-80 0.5452 0 5 221 !09 69 404
JuI-80 0.5445 0 7 295 146 92 540

Aug-80 0.5770 " 0 8 375 170 95 648
Sep-80 0.5.897 ..... 0 12 534 231 126 903
Oct-80 0.5951 0 8 361 155 .... 81 605
Nov-80 0.5901 0 ,. 8 345 152 .78 583
Dec-SO 0.5766 0 6 288 134 70 498
Jan-81 0.5505 0.4059 0 7 286 150 75 518,

Feb-81 0.5766 0 7 299 134 77 51 7
Mar-81 0.5798 0 6 257 114 6,5 442

Apr-81 0.3357 0 11 490 277 672 1450 .
May-81 0.4842 0 9 346 223 1...34 71 2
Jun-81 0.3361 0 12 522 . 296 713 1543,,

Jul-81 0.3841 0 20 861 497 851 2229
Aug-81 0.4716 .... 0 11 421 252 205 889

.....Sep-81 0.3364 .... 0 17 688 412 915 . 2032

.....Oct-81 0.1683 0 12: 673 407 2868 3960
Nov-81 0.2855 0 10 371 .... 258 ..... 651 . 129 0
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U-23'5 Y--__rivAva. u-2_3 u-234 u-235 U-23B U-238 TOTALU, ,

DATE Wt Fraction Wt Fract.ion HHW(a_ HHW(9_ HHW(a_ HHWfal HHW(_al HHW(at

..... Dec-81 0.3623 0 14 526 41 2 492 1444
Jan-82 0.4372 0.4120 0 3 115 94 50 262

..... Feb-82 0.4362 .... 0 0 1 1 9 5 25
Mar-82 ().2449 0 10 428 317 979 1734

Apr-82 0.2585 0 .... 9 360 268 745 1382
May-82 0.4463 0 9 306 237 131 683
Jun-82 0.4797 0 7! 286 190 111 594
Jul-82 0.245:3 0 9 479 189 1259 1936

Aug,82 0.4039 0 8 320 184 276 788
Sap-82 0.4498 0 9 ..... 468 .203 355 1035
Oct-82 0.4219 0 1 1 588 273 514 1386
N0v-82 0.6139 0 7 317 125 66 5 t 5
Dec-e2 0.5044 0 14 573 345 200 i 132
Jan-e3 0.4507 0.4918 0 14 531 336 292 1173
Feb-83 0.4000 C) 5 228 144 190 567
Mar-83 0.4403 0 1 0 421 293 2.28 952
Apr-83 0.4348 0 1 3 517 391 . 263 11841
May-83 0.3871 0 1 0 453 296 405 1164_
Jun-83 0.4836 0 1 1 380 255 137 783
Jul-83 0.5752 0 12 518 240 128 898

Aug-83 0.4755 0 14 609 297 . 355 1275
Sep-83 0.6341 0 7 335 120 65 527
Oct-83 0.6121 0 i I 5i 5 189 124 839 .

' I ' ''

Nov-83 0.54571 0 10 393 207 108 71 8
Dec-83 0.4626 0 12 417 306 1.63 898
Jan-84 0.4814 0.5626 0 6 200 138 70 414
Feb-84 0.5156 0 10 389 2301 . 123 752
Mar-84! 0.5079 0 9 346 21 31 111 679
Apr-84 0.5271 0 6 23 8 131 75 450
May-S4 0.5961 0 !.2 . 559 221 143 935
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_DoendixD H-areaHM HHW UraniumWt FractionsJUN'59-DEC'92 WSRC-TR-94-O04
Rev. 0

U-235 Yc-_rlvAva. u-233 u-234 u-235 U-238 u-238 TOTALU
DATE Wt Fraction _/t Fraction HHW(.9) .......HHW(_o) HHW(.al -HHW(O_ HHW(a) HHWfal

Jun-84 0.6224 0 1 1 521 198 105 835
JuI-84 0.6234 0 3 135 51 271 216

Aug-84 0.6201 ....... 0 7 332 126 69 534
. Sep-84 0.6365 0 7 349 124 67 = 547

Oct-84 0.6234 0 10i 480 181 97 768
Nov-84 0.5315 0 14 586 323 176! 1099
Dec-84 0.4655 0 14 500 357 199 1070
Jan-85 0.4644 015073 () 16! 578 414 232 1240
Feb-85 0.4635 0 7J 248 178 1O0 533

L Mar-65 0,5854 0 I 0 438 179 119 746

Apt-85 F'' 0.6007 0 2 0 982 369 259 1630
aay-S5 0.4448 0 151 ., 554 352 ..... 319i 1240
Jun-85 0.4862 0 16 61 0 393 231 1250
Jul-85 0.5173 0 17l 681 383 231.... 1312

Aug-85 0.50'67 0 13 509 303 176 1001
Se_85 0.5142 .... 0 12 484 282 ! 6.0 938
Oct-85 0..507i 0 4 173 104 59i 340 I

Nov-85 0.5061 0 2 65 39 22 12.8
Dec-85 0.49:14 ...... 0 6 217 139 78 440........

Jan-86 0.4775 0.5500 0 20 751 506 290 1567,.

Feb-86 0.4801 0 5 186 126 69 386
.... Mar-86 "0.5532 0 13 551 , 272= 157 993

Apr-86 0.5643 ..... 0 1 1 480 225 132 i .... 848
May-e6 0._6526 .. 0 8 456 .141 .9.2! 697
Jun-86 0.5748 0 131 584 258 158 1013
Jul-86 0.5355 0 10 433 227 136 806

Aug-86_ 0.553.4 0 .... 8 337 162, 100 607
Sep-861 0.6216 ......... 0 1 1 556 193 132 . 892 '
Oct-861 0.5277 i' 0 4 180 100 ......... 56 340,,,

..... Nov-86 0.5483 0 0 1 1 6 3 .... 2 0, .
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" Rev.0

U-235 "Y_--_-rivAv(_. U-233 '"U'-234 U.235 u-236 U-238 ' TOTALU,f _ ," '.....

DATE Wt Fraction Wt Fraction HHW(o_ HHW(o_ HHW(ol HHWf?__ HHW(o_ : ItHW(o_

Dec-86 0.5117 0 8 305 . 175 106 594
Jan-87 0.5251 0.4412 0 8 ..... 314 176 98 596
Feb-87 0.5290 0 5 207 115 63 390
Mar-87 0.0777 0 14 1184 378 13488 15064
Apr-87 0.0974 0 17 1528 526 13442 15513
May-87 0.5651 0 10 432 191 129 762
Jun-87 0.5482 0 10 427. 154 185 776
Jul-87 015523 0 9 400 203 1! 0 722

Aug-87 0.5407 0 9 371 19_ 105 684
$ep-87 0 0 0 0 0 0
Oct-87 0.4527 . 0 .1 25 16 13 55
Nov-87 0.4804 0 4 135 89 52 280
Dec-87 0.4849 0 5 182 121 66 374
Jan-88 0.5348 0.5435 0 5 198 100 ., 6 6 369
Feb-88 0.5302 0 6 250 137 7 7 470
Mar-88 0.5335 0 5 205 110 6,3 383

Apr-88 0.5444 ] 0 8 355 184 103L 650!
May-88 0.54801 0 8 348 171 106 6331
Jun-88 0.5610i 0 10 421 187 130 748

.... Jul-88 0.5524 0 3 133 641 ....40 240
Aug-88 0.5436 0 0 6 3 2 11
Sep-88 0 0 0 0 0 0
Oct-88 . 0 0! 0 0 0 0 .
Nov-88 0 0 0 . 0 0 •
Dec-88 0 0 _ 0 . 0 0 0

L Jan-89 0.5418 0.5827 0 1 25 13 7 46
Feb-89 ..... 0 0 0 0 0 0
Mar-89 0.5383 0 1 2 7_ 14 8! 5 0

Apr-89 0.5476 0 3 117 ..... 60 "33 213
May-89 0.4989 0 0 1, 1 0 2
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AppendixD H-areaHM HHW UraniumWt FractionsJUN'59-DEC'92 WSRC-TR-94-004
Rev.0

U-235 Y___rlvAvo. U-233 U-234 u-235 u-236 u'238 TOTALU.....

DATE Wt Fraction Wt Fraction HHW(o_ HHWta_ HHW(oI HHW(o_ HHW(o_ HHW(a_............

Jun-89 0.5484 0 1 22 11 6 40
Jul-89 1.0000 0 0 1 0 0 1,

Aug-89 0.5436 0 0 6 3 2 .! 1
Sep-89 0.5453 0 3 12..8 66 37 234
0ct-89 0.5464 0 4 188 97 54 343. ,, .

Nov-89 0.5454 0 3 122 63! 35 22.3,, ,

Dec-89 0.5540 0 0 5 3 1 9,,,

Jan-90 0.5183 0 0 0 0 _ 0 0
Feb-90 0.5582 0 0 14 7 _ 4 ..... 25
Mar-90 0.4979 0 0 2 1 1 4, , ,

Apr-90 0 0 0 0 0 0
0 0 0 0 0 0May-90 .

Jun-90 ...... 0 0 0 0 0 .... 0
Jul-90 0 0 0 01 0 .... 0....

Aug,90 .... 0 0 0 0 0 0
Sep-90 0.4989 0 0 1 1 0 2
Oct-90 ........ 0 0 0 0 0 0
Nov-90 0 0 0 0 0 .... 0
Dec-90 0 0 0 0 0 0
Jan-91 0.4979 0 0 0 0 0 0
Feb-91 0 0 0 01 0 0.....

Mar-91 0 0 0 .... 0 0 0
Apr-91 0.4979 0 0 2 1 1 4 .

0 0 0 0 0 0May-91 ....
Jun-91 0 0 0 0 0 0
Jul-91 0 0 0 . 0 0 0

..... Aug-91 0 0 01 0 0 .....0
Sep-91 0 0 0 0 0 0
Oct-91 0 0 .... 0 0 0 0
Nov-91 0 ...... 0 0 0 . 0 0
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Rev,0

' U-235 Ye-_=rlvAvo. u-233 u-234 u-235 u-236 u.238 T()TALU, ,.

DATE ,. Wt Fraction Wt. Fraction HHWta._ HHWfa_ HHWta| HHWf.a_ HHWfa_ HHWfo_
, ,.

Dec-91 o o 0 o o O_
Jan-92 0,4979 0,4979 .......... 0 0 2 1 1 4......

Feb-92 0 0 _ 0 0 0 0
Mar-92 0 0 0 0 0 0

0 0 0 0 0 0Apr-92 ......
o o o o o oMay-92 , , ,.....

Jun-92 0 0 0 0 0 0....

Jul-92 0 0 0 0 0 0,,

Aug-92 0 0 0 0 0 0
Sep-92 0 0 0 0 0 .0
Oct-92 0 0 0 0 0 0
Nov-92 0 0 0 .... 0 0 0
Dec-92 0 0 0 0 0 0, ,.

u.2ss
..... ,L

AVERAGE
Wt Fraction .....

. ,.

0,5515 L
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APPENDIX E

D_|a Summary.

Appendix E provides the monthly and yearly average plutonium fissile
isotopic weight fraction data over the history of H-area HHW transfers.
Weight fractions of plutonium were calculated as (239+241)pu/Total Pu.

The yearly and total waste stream plutonium fissile isotopic weight fraction
data are plotted below.

Fissile Plutonium Weight Fractions

ml

I

_u • • unl • nulu. 0.8
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/ a w _ -- m p
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I

Inn Average/Yr. ..... Total Average I
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Highest Yearly Average = 1.0

HM HHW Average = 0.64



AooendixE H-AreaHM HHWPU WeiahtFractionsJUN'59-DEC'92 WSRC-TR-94-004
REV.0

-- p1,1.239+241 AveraaelYr. PU-238 I=U-239 pu-240 pu.241 PU-242 TOTALPU.,

DATE Wt Fraction W| Fraction HHW(o_.... ItHW(o_ HHW(o_ i-IHW(oI HHW(o_ HHW(o)

Jun-59 0.8712 0.8666 29 700 75 5 0 809!,,

Jul-59 0.8664 47 1078 120 7 0 1252j

Aug-59 0.8657 56 1283 144 8 0 1491
Sep-59 0.8570 63 1121 125 7 0 1316!
Oct-59 0.8638 79 1792 205 12 0 2088
Nov-59 0.8680 40 956 106 6 , 0 1108
Dec-59 0.8739 24 607 64 4 0 699
Jan-60 ' 0.7764 0.7793 59 761 160 8 2 990
Feb-60 0.7753 82 780 164 8 2 1016
Mar-60 0.7747 65 829 176 8 2 1080
Apr-60 0.7960 24 341 63 3 1 432
May-60 0.7899 30 414 80 ' 4 1 529
Jun-60 0 0 0 0 0 0
Jui-60 0 L0 0 0 0 0J

Aug-60 0 0 0 0 0 0
Sep-60 i, 0 0 0 0 0 0
Oct-60 0 0 0 0 0 0i
Nov-60 0.7712 85 1047 226 " 10 2 1370
Dec-60 0.7720 79 985 212 9 2 1287!
Jan-61 0.7983 0.8148 132 1356 210 15 4 17171
Feb-61 0°8583 1 2 186 .... ! 9 2 0 219
Mar-61 0.0000 1 0 0 0 0 1
Apr-61 0.0000 1 2 0 0 0 0 12
May-61 0.0000 54 0 0 0 ....... 0 54
Jun-61 0.0000 1 0 0 0 0 0 .... 10

Jul-61 0.8278 2 696 141 4 2 ..... 845
Aug-61 0.0000 8 0 0 0 0 8
Sep-61 0.7966 ' 189 1929 303 23 6 2450
Oct-61 0.7988 131 1356 210 15 4 1716
Nov-61 0.8021 92 967 146 11 3 .1219
Dec-61 0.8215 10 239 42 1 0 292
Jan-62 0.0000 0.7868 15 0 01 0 . 0 15

.... Feb-62 0.0000 6 01 0 ! 0 0! 6
.... PU-239+241 AveraaelYr. PU-23e pu-239 PU-240 PU-241 PIJ.242 TOTALPU
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AppendixE H-AreaHM HHWPUWeightFractionsJUN'59-DEC'92 WSRC-TR-94-O04
REV.0

A B C D E F G H I
37 ' PU-239+241' Average/Yr. PU.238 ' PU-239 PU.240 PU-241 PU-242 TOTALPU
38 DATE WtFracllon Wt Fraction HHW(g) HItW(g) HHW(g) HHW(g) HHW(g) , .HHW(g)
39 , ,

Mar-S2 0.0000 _ "_ 0 0 0 0 e
41 Apr-62 0.0000 21 0 0 0 0 21
42 May-62 0.0000 21 0 0 0 0 21
43 Jun-6__ 0.0000 15 0 0 ] 0 0 15
._. Jul-62 0.0000 I0 0 0= 0 0 10
45 Aug-62 0.7EL__5 167 1462 236 19 6 1890

-_°,ep-6__ 0.7834 190 1668 271. 22 6 21b/ _+
47 '" Oct-62 0.7902 177 1720 279 22 8 2204
48 Nov-62 0,7868 159 1462 236 19 8 1882

De¢-62 0.7900 1_ 1803 293 . 23 ,7 2311
JA_n-6-_3 0.7039 0.7074 483 2257 459 44 28 3269

51 Feb-6-_3 0.0000 8 0 0 0 0 8
52 Mar-63 0.0000 1 0 0 0 , 0 1,

,Apr-_3 0 0 0 0 0 ...... 0
54 May-_3 . 0.0030 4 0 0; 0 0 4
55 Jun-63 0 ..... 0 ...... 0 0 0 0!
58 Jul-63 0 . 0 0 0 0 0
57 Au9-63 0 .....0 0 0 0 O,
58 sp.,p_ o o o o o o,
59 0ct-63 0.7134 19S 963 188 .... 18 ' 11 ,, 1375
60 Nov-63 0.7061 393 1867 377 36 22 .... 2695.....

61 Dec-63 0.7061 393 1867 377 36 22 2695
62 Jan-64 0,0000 0.8263 3 0 0 0 0 3.....

Feb-64 0 0 0 0 0 0
64 Mar-64 0.0000 1 0 0 0 0 .. 1 .

65 Apr-64 .... 0 0 01 0 0 0
66 May-64 0.0000 2 0 .... 0 0 0 _ 2
67 Jun-64 0.8906 0 178 .... 20 2 2 202
68 Jul-64 0,8150 23 334 L 49 6 5 417
69 Aug-64 0.7734 68 557 90 10 8 733
70 Sep-64 0.0000 ......122 0 .... 0; 0 0 122
71 Oct-64 0.0000 1 0 0i .... 0 0 1

172 Nov-64 0.0000 0 0 0 0 5 5
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AppendixE H-AreaHM HHW PUWeightFmctlonsJUN'59-DEC'92 WSRC-TR-94-O04
REV.0

A "B C .... D E " F 'G H I .......

73 ' PU-239+241'' Average/Yr. PU.238 PU-239 ' pu.2,10 PU-241 PU.242 TOTAl.pu
74 DATE WtFraction Wt Fraction HHW(g) HHW(g) HHW(g) HHW(g). HHW(g) HHW(g)
75
7e Doc- o 0 o! o o 0
77 1.000o o.eBT0 0 0 0 1 0 1
78 Feb-65 0.9385 0 183 11 1 1 196
79 Mar-65 0.8960 14 368 28 3 1 414

.... Apr-65 0.8654 34 459 . 37 4 1 535
81 May-F5 0.8113 46 290 21 2 I 360
82 Jun-65 0.8608 27 307 22 2 1 ."-39
83 Jul-65 0.8369 . 28 209 13 ...... 1 0 ! 251

•_g-sS 0.0000 22 0 0 0 o+ 22
8__ __o,_,-S__5 o.o.ooo 5 o .... o o o 5
8_ oct-__5 o o o o o o
87 Nov-65 0 0 0 0 0 0
e8 Dec-65 0 0 0 0 01 0
89 ' Jan-eS 0.5271 0 0 0 0 0i., 0, , .. ,,.

90 Feb-66 0 0 0 0 ..... 0 0. .

91 Mar-66 0.4996 384 454 71 11 12 932

92 Apt-66 0.4765 988 1063 183 28 31 +2293
93 May-66 0.4.738 1177 1253 218 33 37 27!8
94 Jun-66 0.5506 369 533 66 12 11 991
95 Jul-66 0.5104 669 823 122 20 20 1654.....

96 Aug-66 0.4957 419 489 78 11 13 1010
97 Sep-66 0.5024 354 424.1 66 10 11 _ 865
98 Oct-66 0.5594 151 229 28 4 5 417
99 Nov-66 0.6802 119 .... 251 0 1 0 .371

100 " Dec-66 0.5_)'_9 230 299 43 7 7 586 .
+101 Jan-67 0,.9020 0.9057 ....... 12 183 81 1 0 204,,
_102 Feb-67 0.9350 5 115 3 0; 0 123

103 M_-67 0.8842 .1 . .2,? 288 16 ... 2' 0 328
104 .... Apr-67 0.8929 ...... 14 199 10 1 0 224
105 May-67 0.9186 10 202 8 1 0 22!
106 Jun-67 0.8269 27 161 7 1 0 196
107 Jul-67 0.9523 4 318 12 2 0 336
108 ..... Auq-67 0.9726 0 107 3 ..... 0 0 110
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AppendixE H-AreaHM HHWPUWeightFractionsJUN'59-DEC'92 WSRC-TR-94-004
REV.0

i

i ' ' IA ....B C D E F G H
109 ' P_241 Aver__,_,#Yr. PU-238 pu-23g PU-240 PU.241 ' "PU.242 TOTALPU
110 DATE WtF_m___on Wt Fraction HHW(g) HHW.(g) HHW(g) HHW(g) HHW(g) h'liW{g)
111

i12 -___p-67 0 0 0 0 0 0
113 Oct-67 0.0000 25 0 0 0 2 27
114 Nov-67 0.9132 17 303 12 2 0 334
i15 Dec-67 0.8594 27 237 12 1 0 2//_
116 Jan-68 0.5877 0.6216 37 72 13 2 2 126
117 Feb-68 0.5159 75 99 18 2 2 196
118 .MJ,_.r-68 0.7_'23_7 38 202 38 5 . 5 286
119 Apr-68 0.8367 0 101 18 2 .2 123

May-S8 0 0 0 0 0 0
121 Jun-68 0 0 0 0 0 0.
1_) JuI-68 0 0 0 0 . 0 0

1__ A-_-68 0.0000 14 0 0 0 0 14
124 .___p-68 0.3153 77 38 7 1 L. 1 124
1_; Oct-68 0.6_'3-37 82 211 .... 38 5 5 341
126 N¢_-S8 0.5610 i .... 132 . _ 40 5 6 405
127 De¢-68 0.7991 19 358 64 9 9 459
1___ Jan-69 0.8813 0,8096 7 102 6 2. 1 118
129 Feb-69 .....0.6__09 6 17 5 1 0 29
130 M_,r-69 0.9301 4! 52 0 1 0 b/r

131 Apr-69 0.4080 13 11 3 . 0 01 27
1-'_ May-69 0.8671 15 103 1 1 01 120
1__ Jun-69 0.9599 1 95 3 1 0 i 100
134 Jul-69 1.0000 . 01 10 0 i 0 0 10
1_5 Aug-69 0 0 01 0 0 0

0 0 0 0 0 0 -136 ,,S,_p-69 ,.
137 Oct-69 0 0 0 0 0 0
138 Nov-69 0 0 0 0 0 0
1_ Dec-69 0 0 0 0 0 0
140 Jan-70 0.9761 0.9707 12 691 5 1 0 709
141 Feb-70 0.94i6 _ 1308 58 1 1 1390
142 Mar-70 0.9762 17 1024 7 1 1 1050
1¢3 Apro70 0.9706 _>R 1219 8 2! 1 1258
1"_*_ May-70 0.9708 24 1060 7 2 1 1094
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AppendixE H-AreaHM HHWPUWeightFractionsJUN'59-DEC'92 WSRC-TR-94-O04
REV.0

A _ B C D E F G H I
1145 PU-23_41 'Average_t'r. PU-238 PU-239 .... pu.240.... PU-241 ' PU..242 iOYAIL'PU
1.aCt_ DATE WtF_m___on Wt Fraction ,HHW(g) HHW_) HHW(9) HHW_) HHW(g) ,., .HHW(g),,,,

147 ......
1.==_ jun-7() ...... o ..... o o o 6 0
140 Jul-7O o o o o o .....0

150 Aug-70 0.9770 8 508 4 0 0 520
151 Sep-70 0.9769 11 633 ....4 1 0 649
1-_'__ Oct-70 0.9766 ..... 10 583 4 1 0 598
15__ Nov-70 0.9707 35 1519 10 2 1 1567
l_r_. D_70 '" 0i 0 0 0 0 0
i5_q Jan-71 ' 0.9407 019449 4 95 ....... 2 0 0 101

158 Feb-71 0.9368 . 50 987 15 4 R 1058
157 Mar-71 0._75 32 , 642 10 2 1 687
158 Apt-71 0.9359 25 479 7 2 1 514
159 May-71 0.94__ 27 634 11 , 2 1 u/:)
160 Jun-71 0.9384 29 606 10 2 1 648
161 Jul-71 0.9377 43 853 13 3 1 913

162 .Aug-71 0.9398 5 109 2 0 0 116
1___ Sep-,71 1.0000 0 1 0 0 0 1
164 Oct..71 0.9437 13 317 5 1 1 337i ,, "

165 Nov-71 0.9433 31 729 12 2 1 (ib
166 Dec-71 0.9423 14 292 4 1 0 311
167 Jan-72 0.6463 0 0 0 0 0 0
168 Feb-72 0.(_024 253 592 137 21 15 1018
169 Mar-72 0 0 0 0 0 .... 0

170 Apr-72 0.6100 231 , 556 124 19 13 943
171 May-7.2 0.6027 439 . 1028 237 36 . 26 1766
172 Jun-72 0.6031 295 691 159 24 17 1186 -
i73 Jul-72 0.6494 216 600 107 .... 18 11 952

1 11 0 0 0 12i74 Aug-72 0.9170 _
175 Sep-72 0.6103 296 ....713 158 24 17 1208
176 Oct-72 0.6109 450 1086 . 240 37 26 1839
177 Nov-72 0.6111 462 1114 246 38 26 1886
178 Dec-72 0 0 .... 0 0! 0 0
179 Jan-73'_ 0.5583 0 0 0 0' 0 0
180 Feb-73 0.603;I 587 "1331 290 58 38 2304
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AppendixE H-AreaHM HHWPUWeightFractionsJUN'59-DEC'92 WSRC-TR-94-004
REV.0

A " C D E F O . I
181 PU-_'_'2__241 Average/Yr. PU.2311 PU.239 PU.240 PU.241 PU.242 ,o=AL Pu
182 DATE WtF_m___on Wt Fraction HHW(g) HHW(g)...... HHW_) HltW_) 'HllW(g) HH'--wtg),,

i83
i_ Mar-73 0.S029 .... _ ........_s 4_... e4 .. Se
1EL5 Apt-73 0.60___ 1_)'_1 2768 604 120 80 47_r3
i___ May-73 0.EL3___ 4396 12352 2663 161 224 19796
i87 Jun-73 0.60'29__ 480 1089 238 47 31 1885
i__J Jul-73 0.6029 788 1785 389 77 51 3090

189 Aug-73 ......0.1270 805 37 0 79 0 9"21
190 Sep-73 0.6030 . 1074 . 2436 531 105 .... 70 4216
191 Oct-73 0.6028 760 1724 376 74 50
192 Nov-73 0.60'___ 727 1649 360 71 47 2854
1_¢__ Deo-73 0 0 0 0 0 0
194 J_q'-74 1.0000 ' 0.6825 0 2 0 0 0 2

195 " Feb-74 0.,6657 0, 2 _ 1 0 0 3
196 Mar-74 1.0000 0 4 0 0 0 , 4
197 Apt:74 0.0000 0 0 1 0 0 _ 1

328 737 148 32 19 1264198 May-74., 0..6087 , ,
199 Jun-74 0.6064 778 1734 352 . 75 46 2985

Jul-74 0.6086 8_7 1.,856 372 80 46 3183
Aug-74 0.6056 454 1008 205 44 z/ 1_._8
Sep-74 0.6030 ..... 433 950 196 42 25 1646
Oct-74 0.60__5 368 807 167 36 22 . 1400

204 Nov-74 0.6030 375 824 .... 170 36 22 1427
__'205_ Dec-74 0.6040..... 287 628 127 27 16 1085
206 Jan-75 0.6135 0.5863 98 223 43 10 6! 380

Feb-75 0.6018 428 932 193 43 25 1621
_'2t38__ Mar-75 0.6018 643 1399 289 , 65 38 2434 ...........

,,,pr-75o.6o47 723 lSe_ :3_ ,_ 42 z,_o
210 May-75 '" 0.6046 'i,,: 771 1695 ' ' ,,'i3_".5,, 7_ ,,, 45

211 Jun-75 0.6059 542 1196 242 55 31 .2066
212i Jul-75 0.6019 915 1989 411 93 53 3461
213 Au9-75 0.6019 210 456' 94 21 12 793
214 -__O,ep-75 0.4990 0 1 1 0 i 0 2
2t5 Oct-75 0.4990 0 1 1 0 ......0 2
216 Nov-75 0.5990 0 3 2 0 0 5
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........ A B C' D E F G H I
217 ' P_241 Avera=_,_r. PU-2_ ' 'pu-2_ pu-240 PU-241 ' PU-242, -_O-_ALPU'
218 DATE WtF_m,___onWt Fraction HHW(g) HHW(g) HHW(_) HHW(g). .. Hl.flV(_) .Hh-_(g)
219 .

De¢-75 0.60"29_ 353 767 158 36 20 1_-_4,, ..

42!¢ml J__n-76 0.5788 0.5820 668 1299 287 69
_'_ Feb-76' " 0.5791 443 862 190 46 28 1569...... __

¢v_ M"J-78 0.5864 740 1480 314 77 48 26_/

_4 Apt-76 0.__K840 523 1038 223 ,, 54 33 1871
F:=__--76 n r,R_ 497 980 212. 52 31 1/;r2
Jun-7S 0.5839 550 .1089 234 57 _ 1964
Jul_78 0.5862 552 1103 234 57 34 , 1980

¢P_ h,_=v_.76, 0.__KEL39 569 L 1128 243 59 35 2@34
¢_= -__°._-78 0._58L___ 67!, 1325 287 70 42

Oct-78 0.57,89 520 1011 223 54 33 1841
Nov-78 0.5784 270 524 118 28 17 955
Deo-78 0.5791 443 862 190 46 28 1569
...._n,,.7'7 O._5__5 0.6930 454 899 198, .......... 47 .... 27 ,, 1625

¢_. Feb-T/ 0.58_59 to') 1045 226 54 30 18/!
i, q o.ss_ 547 I095 237, ,,

_'__ Apt-77 0.5771 403 781 173' 42 24 1427
M_y-77 0.5769 ....... 425 822 188 ,.44, , 25 1502
Jun-77 0.5769 414 801 182 43 24 1464
Jul-77 0.5770 378 732 166 39 22 1337

2.__ A,:.,g-77 0.5862 481 . 964 208 50 28 1731
241 SepT/ 0.9_8 0 , 48 4 .....0 0 52
242 Oct-77 0.9120 0 51 5 1 0 57
2_3 Nov-77 0.90_._. 0 38 4 0 0 42
2"._. Dee-T/ 0.9283 0 13 1 0 0 14 .
!2_5 ._L__n-78 1.0000 0.6751 0 4 '1 0 0 ........ 0 . 4

Feb-78 1.0000 0 51 0 0 0 5
__.47 Mar-78 0.8745 0 7 ! 1 0 0 8
2B=_ Apr-78 0.58_._ 277 547 119 30 15 , 988
249_ May-78 0.5847 .... 443 876 190 49 25 1583
__ Jun-78 0.5813 431 ..... 840 185 47 24 1527

Jul-78 0.5700 420 796 182 46 34 1478
i_ Aua-78 0.5818 324 632 139 36 18 1149
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AppendixEH-AreaHM HHWPU WeightFractionsJUN'59-OEC'92 WSRC-TR-94-004
REV.0

A ..... B ' C D E F G H I
PU-23e+241 Average/Yr. P_ 'P_ " ' PU-240 ' 'PU-241 PU-242 ' Tr_rTALPU

' OA1;1E WtFmceon Wt F_ HHW(g) ....ItHW(g) HHW(g) ' HHW(g) ItltW_) HltW(g)

l_7 6 0._10 ..... 445 866 191 149 25 1576

_ 0.5740 266 505 'I I 116 29 15 ..931
Nov-78 0.5847 443 878 190 49 25 1583
Deo.78 0.5852 398 787 170 44 22 142.1
Jan-79 0.5721 0.6407" 707 1296 285 83 41 2412A_AA

Feb-79 I o.5737 .... 858 1579 344 100 50 ...... _
_P Mar-79 0.5710 6__ 1135 251 73 36 2117,,,,

Apr-79 0._09 i i, 583 1065 236 68 34 ..... 1_

May-79 0.5710 673 1230 272 79 40 2294

266 JuI-79 0.5721 719 1319 290 84 42 .... 2454

___ h-m.-7g 0._ I I I 726 1332 293 , 85 43 2479
-__°._)-79 0.5694 801 1454 324 93 47 2719
Oct-79 1.0000 0 , 17 0 0 0 17

270 Nov-79 0 0 ...... 0 0 0 0
271 Dee-79 0.9_ 0 28 3 0 0 31
272 Jan-80 0.9090 0.7133 I ' 0 317 32 4 0! 353
273 Feb-80 0.9088 0 69 7 1 . 01 Ii.... , ,,

274 Mar-80 0.9101 0 60 6 1 0i 67_

275 Apr-80 0.8819 .... O .... 15 21 0 0! 17
276 May-80 0.,8566 0 6 1 0 Of 7

gu_ 0"_ l_1 1615 _ I I 1_ i _l '

278 Jul-80 ' 0.5824 728 1407 306 91 42 2574

279 Aug-80 0.5858 1359 2661 569 170 /! ....

0.5860 743 1456 311 93 4211 ,, 2645 -___ Sep8o ,,,
___ Oct-80 0.5858 1170 2291 490 147 67 4165

.... Nov-80" 0.5859 987 '" !,933 413 ." 124 56" 3513
Deo-80 0.5860 1096 2148 459 ..... la 7 62 ''

!_j Jan-81 ..... 0.5726 I 0.5699 II I 927 1691 371 .... 120 _ 3165_
_28__'; Feb-81 0.5725 980 1787 392 1.26 59. . 3344
_¢j86__ Mar-81 0.5549 1050 1715 380 135 b/. 33r37

Apr_l 0.5708 ..... 788 1426 316 102 47 25/y,
May-81 0.5706 840 1521 337 , !08 51 , 28S_
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AppendixE H-AreaHM HHWPU WeightFractionsJUN'59-DEC'92 WSRC-TR-94-004
REV.0

A' ' B C D E F G H I
9l_ ' ' PU-__'_'_9"_J__241 ....Aver__,dYr. pu.2_ "PU-239 ' pu.240 PU.241.... PU.242 " T_/AL
290 DATE WtFraction WitFriction HHW(_) . ,,HHW(g) HHW(lil) ,,, HHW(g) , HHW_) HtlW(g)
291 ..........
292 Jun-81 0.5725 ' 748 i364 299 96 45 2552
293 Jul-81 0.5706 " 798 .... 1444 320 .... 103 48 :>713
29A. A_.,Jg-81 0.5696 965 1740 388 124 58 _r275
_5 Sep-81 0.5706 966 1749 388 124 58 3285
296 Oct-81 0.5706 , 1019 1844 409 131 61 3464
297 Nov-81 0.5706 683 1236 274 88 41
_8 Deo-81 0.572_5 748 !364 ......299 96 45

'".J-_n.8___ 0.6509 0.____ 332 901 163 54 18 1468,
_ 0 0 0 0 0 , 0
.._=.._,_.1__ 0.6514 '' 305.,,, .... 830 150 ,,, 49 t,., 16 1350
Apr-8___ 0.6515 624 1696 306 102 33.. .... 2781
May_-8___ 0.__506 501 1356 246 81 26 2210
Jun-82 0.6506 457 1238 225 75 24 2019
Jul--8__" 0.65_'__, 87 240 , ,, 43 14 5 389

306 Au9.82 0.sr,o5 5'Y_ 1415 2b/ 85 28 2307
Sep.-8_2 0.6509.... 365 991 180 59 19 1814
0ct-82 0.8480 411 1102 203 57 22 le05
Nov-82 0.6479 151 406 75 24 8 664

310 Dec-82 0.6480 579 1555 287 94 31 2546
311 Jan-83 0.6043 0.6251 669 1399 283 107 36 2494
312 Feb-83 0.6050 129 271 55 21 7
313 Mar-83 0.60_.A. 83! 1741 3_. ..... 133 .45 3103, , , __

314 Apr-83 0.6057......... 493 1042 211 /_ 2/ 1852
315 May-83 0.6052 597 1256 254 , 95 32 2234
316 Jun-83 0.6049 I,,, 461 971 197 /3 25 1727 .
317 Jul-83 0.8128 0 - 685 139 0 18 842
318 Aug-83 0.6365 521 1101 139 83 18 1862
319 ....Sep-83 0.6037 500 1042 211 80 z/ 1860
3__0_ Oct-83 0.6050 ...... 443 926 185 71 24 1649

Nov-83 0.6066 ........ 1206 ',2548 509 192 65 4520
Dec-63 0.6068 634 1338 266 101 ,34 23_3

3_ Jan-84 0.6184 0.6200 350 .... 794 159 65 22 1390
324 Feb-84 0.6208 ..... 838 1920 380 156 52 3346
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AppendixE H-AreaHM HHWPUWeightFractionsJUN'59-DEC'92 WSRC-TR-94-O04
REV.0

i i i i •

A B C D E F G H I
P_____.241 "Average/Yr, PU.238 PU.239 PU.240 PU,241 PU..242 TO-_ALPU

__ DATE WtF_r,_-H_onWt Fraction HHW(g) , HHW(g) HHW(g) HHW(g) HHW(g) , 'Hh'_'(g)
3_'27 ,,,
3_ Mar-84 0.6210 955 2189 '433 178 59 3814

329 Apr-84 0.6210 1082 2479 490 202 67 4320
May-84 0.62___ 703 1605 318 131 44 2801

__1 Jun-84 0.6206 891 2038 404 167 55 3555
Jul-84 0.6187 99 224 45 19 6 393

Aug-84 0.6202 ....... 639 i461 _;90 119 40 2549
__'_.- Sep-84 0.6204 765 1750 347 143 48 3053
___,; Oct-84 0.6202 1189 2716 539 222 74 4740
_'t3_6 Nov-84 0.6202 1261 2881 hi2 235 78 50"27

'Dec-84 0.6188 1.311 2976 596 245 82 5210
Jan-85 0.6__31 0.6634 468 1345 230 ..... 78 25 2144
Feb-85 0.6636 697 2006 342 114 37 3! 96

,_*.0 Mar-85 0.6635 858 2469 421 140 46 3934
341 Apt-85 .....0.6636 910 2620 446 148 49 4173
_'34.2 May-85 0.6636 968 2788 475 1,57 52 4440

i_.._ Jun-S5 O.6650 544 I,.574, 266 89 29 250"2
_*.*. Jul-85 0.6651 603 1746 295 98 32 2ii4 ,

_'34.5 Au9-85 0.6625 650 1864 320 108 35 29/:)
,'_.6 Sep-85 0.6625 328 942 162 54 18 .1504
347 oct-e5 o o o o o o
2Ad-9 Nov-85 0.6625 328 942 162 54 18 1504

Dec-85 0.6623 979 .... 2806 482 159 53 4479
350 Jan-86 0.6115 0.6080 514 1114 220 88 31 1967
351 Feb-86 0.6123 800 1741 342 137 49 3069
352 Mar-86 0.5619 906 1999 386 155 386 3832 .

353 Apr-86 0.6142 811 1778 346 139 49 3123
354 May-86 0.6127 " 1197 2609 512 ;205 . 7.3, 4596
355 Jun-86 0.6129 574 1252 245 98 35 2204
_56 Jul-86 0.6127 876 1909 375 150 . 53 3363,

Aug-86 0.6126 775 1689 332 133 47 2976

358 Sep-86 0.6131 835 1823 357 .... 143 51 3209
_ 0ct-86 0 0 _ 0 _ 0 0 0
__P-_ Nov,.86 0.6127 329 718 141 56 20 1264
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AppendixE H-AreaHM HHW PUWeightFractionsJUN'59-DEC'92 WSRC-TR-94-O04REV.0

A B C D E F G H I
PU.239+241 pu-238 pu.2"J pu.2_lo PU.241 PU-242 TOTALPU

DATE WtFmdlon Wt

Deo-86 0.6114 815 1769 350 139 50 3123
Jan-87 0.6670 0.6696 279 797 134 51 11 1272
Feb-87 0.6719 388 1128 184 72 15 1787
Mar-87 0.6720 380 1106 181 70 14 1751

0.6691 593 1709 284 108 23 2717
0.6722 _ 404 1177 192 74 15 1862

Jun-87 0.6698 370 1068 177 68 14 1697
Jul-87 0.6676 652 1866 313 119 25 2975

0.6654 46 131 22 8 2 209
0 0 0 0 0 0

Oct-87 0.6682 185 529 88 34 7 843
Nov-87 0.6705 359 1039 171 66 14 1649
Dec-87 0.6716 206 599 98 38 8 949
Jan-88 0.6590 0.7316 486 1292 223 112 19 2132
Feb-88 0.6611 364 976 166 83 14 1603
Mat-88 0.6586 473 1257 217 108 19 2074

0.6589 427 1134 195 98 17 1871
0.8768 12 82 0 3 0 97

Jun-88 0 0 0 0 0 0
0 0 0 0 0 0

Jul-88 0 0 0 0 0 0

Se 0 0 0 0 0 0
Oct-88 0.8755 6 40 0 2 01 48
Nov-88 0 0 0 0 0 0
Dec-88 0 0 0 0 0 0 -
Jan-89 0.8759 0 0 0 0 0 0
Feb-89 0.8755 5 34 0 1 0 40

Mar-89 0.8851 30 220 00 01 00 260

0.8689 5 32 0 _ 1 0 38
Jun-89 0.8007 1 4 0 0 0 5
Jul-89 1.0000 0 0 0 1 0 1

0.8672 2 13 0 0 0 15
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AppendixE H-AreaHM HHWPUWeightFractionsJUN'59-DEC'92 WSRC-TR-94-O04
REV.0

A B C D' E F G H I
L__7 " PU-_2_+_.241" Average/Yr. PU-238 ' PU.239' PU.240 PU-241 ' ' pu-242 ¥o-_Ai.PU
i398 DATE" WitF_m,___onWt Fraction HHW(g) HHW(g) HHW(g) HHW(g) HHW(g) HHW(g)
399
j400 Sep-89 0,8_339 1 5 ...... 0 0 0 6
401 Oct-89 0 0 0 0 0 0, ,

402 Nov-89 0 0 0 0 0 ..... 0
oe¢-e9 o o o o o o

404 Jan-90 ' 0.0000 0 0 0 0 0 0
.A__5 Feb-g0 0 0 0 0 . 0 ..... 0
406 Mar-90 0 0 0 0 0 0
4o7 _-9o o o o o 0 o

May-90 0 0 , 0 0 0 0
Jun-90 0 0 0 0 0 0

410 Jul-90 ' 0 0 0 0 0 ,0

411 Aug.90 ...... 0 0 0 0 0 0
412 Sep-90 0 0 0 0 0 0
413 Oct-90 0 0 0 0 0 0
414 Nov-9o o o o o o o
415 Dee-90 0 0 0 0 0 0
418 Jan-91 1.0000 0 0 0 0 0 0
417 Feb-91 0 0 0 0 0 0
418 M_-91 0 0 0 0 0 . , 0

419 Apr-91 1.0000 0 3 . O! 0 0 3
420 M.ay-91 1.0000 0 4 0 0 0 4
421 Jun-91 0 0 0' 0! 0! 0
422 Jul-91 0 0 .... 0 .... 0, 0i 0

423 Aug-91 0 0 0 0 0 _ 0
0 0 0 O, 0 0424 Sep-91 .....

425 0ct-91 0 0 0 0 0 0
426 Nov-91 0.0000 1 ..... 0 0 0 Of 1
427 Dec-g1 0 O! 0 0 0 .. 0
428 Jan-92 0.8007 0.6007 1 4 0 0 .0 5

Feb-g2 0 Oi 0 0 0 0
430 Mar-92 0 0 0 0 0 0 ,

4_1 Apt-92 0 0 0 0 0 0 ,
• 3___ Mav-9__ 0 0 0 ,0 ,, 0 0 ,
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AppendixEH-AreaHM HHWPUWeightFractionsJUN'59-DEC'92 WSRC-TR-94-004REV.0

i i

' A B C D .....E , ,, ,F G ,H I ,,
.¢'__ - P_241 Ave-r_we._'r.' PU-238 PU-239 PU.240 PU-241 PU-242 TOTALPU
__'_. DATE WtF_m___on WtFranc.on HHW(g) HHW(g) HHW(g) HHW(g) HHW(g) Hh'_(g) ' '
4-_5
i_-'J6- Jun-92 0 0 0 0 0 0
437 Jul-92 0 0 . 0 0 0 0
.L_ Aug-92 0 0 0 0 0 0
.L_ Sep-92 0 0 0 0 0 0
!*.*.9_ 0ct-92 0 0 0 0 0 0
I_1 Nov-92 0 0 0 0 0 . 0
_-:2 Deo.92 0 0 0 0 0 0
m.*.3 , ,. ,. ,
_.J._. PU-_2"__.241
"._.5i A_u'a_lo ,,, ,, ,, ,,

_J.S_ WtF_mc_on
1-:7 .........
_u.8 0._.._S ,,
AIAa
1 .,,w

.L£.0
_51 .....
¢s2 ..........

4S3
¢£_. ....
4SS
456 *.

.__=;7 ,

58 ,, , ,.

._59
460
__1
462

....

_&R=i ....
.vv

466......
4S7 ..........

, ,
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APPENDIX F

Data Summary

Appendix F provides the monthly and yearly average uranium fissile isotopic
weight fraction data over the history of H-area LHW transfers. No fissile
plutonium isotopes entered this waste stream, only 238pu. The monthly
238Pu mass is listed in the tables.

The yearly and total waste stream uranium fissile isotopic weight fraction
data is plotted below.

LHW Fissile Uranium Weight Fractions

C

.2 1.0000

" T0
M

" •unl • un • •IL O.8OOO
unl •

CI} --u • Bun
•3 0.6000

um_m'----;-um-m-um-,,-m-unr-an -

0.4000 _ , • II

"" 0.2000,,.I
(3) _ _ _ ¢0 00 O _ t'_ 14') f',, O) ,v-- _ _ (I0 i_ 0

, _. & , . , ; & :;., .:. , , , , , ,r- _. ' ' > Q. >., ,--

Year of Transfer

I' i'l ,, i,, i i i,. i ii | i. ii nl i i . im i

• Yeady Avg. Total Average
i

Highest Yearly Average = 0.85

HM LHW Average = 0.56



AcoendixF H-AreaLHWUraniumWt FractionVs Pu-238 Mass(orams_JUN'59-DEC'92 WSRC-TR-94-4)04
Rev.0

= ii i i= =
,, ,,

' U-__-__ y::rlv Avo. u.233 u.234 u-235 _,1.236 V.238 TOTALU Pu.238
' DATE 'Wt Fr-.-P.tion Wt Fraction LHWfo_ LHW(o_ LHWra) LHW(o| LHW(a_ ,L,HW!o) LHWta)

Jun-59 0.8255 0.8488 0 1 62 ..... 5 7 75 0
Jul-59 0.8390 " 0 1 63 5 6 75 0

Aug-59 0.8484 0 1 62 5 5 73 0
Sep-59 0.8503 0 1 83 4 6 .7.4 0
Oct-59 0.8504 0 1 63 5 5 74 0
Nov-59 0.8640! 0 1 64 4 5 74 . 0
Dec-59 0.8640 0 1 64 4 5 74 0
Jan-60 0.8390 0.8490 0 1 63 5 6 75 0
Feb-60 0.8504 .... 0 1 63 5 5 74 0
Mar-60 0.8640 0 1 64 4 5 74 0

Apr-60 0.8504 0 1 63 , 5 5 74. . 0
May-60 0.8504 0 1 63 5 5 74 0
Jun-60 0 0 0 0 0 0 O
Jul-60 0 0 0 0 0 0 0

Aug,60 0 0 0 0 0 0 0
,_,p-60 0 0 0 0 0 0 0
Oct-60 0.8504 0 1 63 5 5 74 0
Novo60 0.8504 0 1 63 5 5 74 0
Dec-60! 0.8369 0 1 62 6 5 74 0
Jan-S1 0.8369 0.8398 0 . _1 62 S . 5 74 0
Feb-61 0 0 0 0 0 0 0
Mar'61 0 0 0 0 0 0 1

Apr'61 0 0 0 0 0 0 9
May-61 0 0 0 0 0 0.... 42
Jun-61 0 0 0 0 0 .0 8
Jul-61 0 0 0 0 0 0 1 .

Aug-61 0.8369 0 1 62 6 5 7 4 ..... 2
• Sep.61 0.8369 0 1 62 6 5 74 7

Oct-61 0.8439 0 4 234 22 17 . 277 .... 4
Nov-61 0.8446 ..... 0 3 197 19 - 14 233 5
Dec-S1 0 0 0 01 0 0 8
Jan-62 0.8254 0 0 " 0_ 0 0 0 .. 12
Feb-S2 0 0 0 _ 0: 0 0 5
Mar-S2 0 0 0 0 01 0 . 7
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AppendixF H-AreaLHW UraniumWt FractionVs Pu-238Mass(arams_JUN'59-DEC'92 WSRC-TR-94-O04
Rev.0

i i

" U-_2r_L_5 _'earlv Avo_ 'U-233 i,l-234 '" I,I.235 I,I-236 _1.238 TOTALU Pu-2311,,,

DATE .L Frictio_q Wt Fr=ctlon LHWto) LHWta) LHW(o| LHWro_ LHW(oI LHWtol . LHWra)

Al_r.62 0 ...... 0 , ,,oi . 0 0 0 17
May-62 0 , , 0 0 0 O! ,, ,0 17
Jun-62 0 0 Of 0 0 0 ,, 12
Jul-62 " 0 0 O! 0 O_ 0 8

Aug-S2 0.83il 0 2 109J 11 9 131 14
S=p-62 0.8323 0 1 451 4 4 54 14
Oct-62 0.8367 0 3 191 18 16 228 9
Nov-62 0.8311 0 3 238! 24 21 288 8
Dec-62 0.7957 0 3 200 28 20 251 7
Jan-63 0.7831 0.6704 0 5 298! 47 301 380 6
Feb-63 0.7845 0 1 68 10 7 84 9
Mar-63 0 . 0 0 0 0 0 1

Apr-63 0.7986 0 0 8 1 1 10 0
May-63 0.7888! 0 7 376 58 3 7 476 4
Jun-63 0.7856 0 2 107 16 11 136 0
Jul-63 0.3988 ...... 0 7 216 156 160 539 1

Aug-63 0.3388 _ 0 5 139 . 121, 143 40,,8 0
Sep-63 0.3671 0 7 189 142 174 512 1
Oct-63 0.7534 0 12 676 44 163 895 1
Nov-63 0.8295 0 1 6 1010 84 106 1216 !

, , ,

.... Dec-63 0.7460 0 8 477 60 93 638 3

Jan-64 0.7273 0.7795 0 7 366 491 80 502 .... 3Feb-64 0.7287 01 1 580 77 127 794 0
Mar-64 0.8431 227 . 221 120 26! 16 411 1

Apr-64i 0.7567 91 16 398 87! 53 645 0
May-64 0.9185 362 32! 0 0! 0 394 2
Jun-64 0.7427 238 67 2403 522 319 3549 1
Jul-64 0.8089 0 4 226 26 23 279 1

Aug-64 0.8099 . 0 5 322 37 33 397 2
Sep-64 0.7575 0 10 557 96 71 734, 4
Oct-64 0.7564 0 4 197 34 25 260 1
Nov-64 0.7556 0 6 302 52 39 399 0
Dec-64 0.7487 0 1 39 7 5 .... 52 0
Jan-65 0.9331 0.8350 42 3 0 0 0 45 0
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p,DDendixF H-Area LHW Uranium Wt Fmcti'onVs Pu-238 Masslamms_ JUN'59-DEC'92 WSRC-TR-94-004
Rev. 0

i ii

U-___5 ¥eR_riv Ava. I,I-233 U-234 U-235 U-236 U-238 TOYAL g Pu.2$11
DATE Wt Fraction Wt Fraction LHWta) LHW.to) LHWfa) LHW(a) LHW(a) LHWfol LHW(e_

Feb-65 019213 '" 47 .... 4! 0 0 0 51 0
Mar-65 0.8509 0 1 69 5 6 81 1

Apr-65 0,8485 ' 0 4 271 20 24 319 1
May-65 0.8248 0 5 313 31 30 379 1
Jun-65 0.7802 0 2! 118 18 13 151 5
Jul-65 0.7420 0 7 362 75 43 487 2

Aug-65 0.7319 0 15 789 171 101 1076 4
,_°-._-p-65 0.7308 0 10 _ 511 111 66 698 4
Oct-65 0.9391 192 3 27 5 6 233 0
Nov-65 0.8694 56 1 25 5 6 93 0
Dec-65 0.8483 45 1 23 5 6 80 0
Jan-66 0.8905 0. (_963 76 1 23 5 6 111 0
Feb-66 0.6902 6 1 21 5 6 39. 5
Mar-66 0.7198 0 8 4 24 102 5 4 588 3

.Apr-66 0.7219 0 4 230 55 29 318 7
May-66 0.7012 " 0i 9 411 108 57 585 6
Jun-66 0.6979 0 14 644 172 91 921 0
JuI-66 0.7029 0 ! 3 162 421 23 230 0......

Aug-661 0.7145j 0 1 63 15 9 88 1,
Sep-661 0.6704 0 3 131 41 20 195. 3
0ct-66 0.6507 0 1 30 10 5 46 1
Nov-66 i 0.6754 i 0 12 5.57 174 80 823 4

' Dec-66! 0.5201 0 S 240 143 69 460 0
Jan-67 0.4056! 0.6558 0 5 1.0,3 107 38 253 7_
Feb_.67 0.6728 .... 0 2 89 28 13 132 8
Mar-67 0.6986 0 1 56 15 8 80 0

Apr-67 0.7028 0 ....... 1 50 13 7 71 4
May-67 .... 0.6914 0 7 300 81 45 433 .... 3

Jun-67 0.6814 0 1 56 .... 16 9 82 0Jul-67 0.6814 0 1 5 ..... 16 9 82 3

Aug-S7 0.6669 0 1 6 716 186 153 1071 2

S,_p-67 0.6716 11 11 4961 129 106 .753 0
Oct-67 0.6829 18 5 210 55 45 . 333 0

t Nov-67 0,6610 0 2 116 2,8 29 175 0
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,a.m)endixF H-AreaLHWUraniumWt FractionVs Pu-238M=_.storamslJUN'59-DEC'92 WSRC-TR-94-O04Rev. 0

i ,i l i ii

I U-9'_L5 y_-_-flV"Ava. u.233 u-234 u.235 u.236 u.238 iO-i-ALU pu.2Sai
DATE Wt Fri_mn Wt Fraction LHWro]) LHWtp_ L.wro_ LHWro_ LHwto] LHW(a) Uh-#fn_

Dec-67 0.6'528 0 1 3 6 9 9 55 0
Jan-68 0.6693 0,6464 0i I 53 15 10 79! 8
Feb-68 0.6651 0 2 92 27 17 138 6
Mar-68 0.4514 0 2 .... 53 44 18 1174 5

Apr-68 0.4581 0 2 57 46 19 124 3
May-68 0.7476 9 0 3 3 1 16 1
Jun-68 0.7476 9 0 3 3 1 16 3
Jul-68 1.0000 19 0 0 0 0 19! 2

^u9-66 0.9188 346 6 33 12 15 412 I
S=p-68 0.4678 0 1 23 18 7 49 !
Oct-68 0.4678 0 1 23 18 7 49 0
Nov-68i 0.4985 0 0 5 4 1 10 6
Dec-68 0.6652 0 0 14 5 2 21 0
Jan-69 0.6114 0.8239 0 2 76 31 15 124 5
F_,b-69 0.6264 0 1 27 10 5 43 0
Mar-69 0.7409 " 0 3 167 34 21 225 8

Apr-69 0.7723 0 1 41 6 5 53 4
May-69 0.7748 0 2 97 15 11 125 1
Jun-69 0.7766 0 1 49 8 5 63 4
Jui-69 0.8698 15 4 187 11 15i 232 1

Aug,69 1.0000 21 0 0 0 01 21 1
Sep-69 1.0000 24 0 0 0 0 24 1
Oct-69 1.0000! " 26 0 0 0 0 26 3
Nov-69.... 0.98141 106 " 2 0 0 0 108 0
Dec-69 0.73371 279 1 1 145 87 54 576 9
Jan-70 0.5065 0.6740 0 4 125 79 38 246 1 ,
Feb-70 0.5045 0 4 123 78 3 8 243 1
Mar-70 0.4820 0 . 10 266 186 88 550 2

" Apt-70! 0.4784 001 8 217 154 73 452 2May-70 0.4788 .... 10! 282 200 95 587 12 '
Jun-70 0.8436 120 5 71 18 12 226 0
Jul-70 0.9826 964 15 1 .... 0 2 . 982 0i

Aug-70 0.8880 217 7 280 25 30 ....... 559 0
,_a_70 0.8263 0 4 331 3 0 35 400 4

Page 126



A__r_e_ndixF H-AreaLHWUraniumWt FractionVs Pu-_B Mass(orams_JUIC59-DEC92 WSRC-TR-94-004
Rev.0

u-_,_ Y::_lv Avo. u.2ss U.=_4 U.2Ss u-2as u-_a .... _o,u_u _--.;-=aa.....
ell. ...... _ r ,. __rDATE w, Fr_--_-'-_'.__"; F_,ct_,;; LHW(al LHW(al LHW(ol LHW(oI LHW(a| LHWto) I.h-_(o_

Oct-70; _0.4818i ....... 0 i., 10 292 206 96 804 3_
Nov-70 0.7924 0 1 50 6 6 63 . 10
Dec-70 0.8232 0 1 81 61 8 74 9
Jan-71 0.8978 0.6696 0 1 62 2i 4 69 ...... 8
F_b-71 0.9114 0 1 83 ......21 5 91 2
.."._-;71 0.8308] .... 0 3i 193 18i 18 232; 1
.Apr-71 0.8267 0 21 125 12 12 151 11
May-71 0.30461 0 2i 26 42i 15 851 6
Jun-71 0.3139 0 2! 29 45! 16 92 5
Jul-71 0.8081 .... 0" 2i , 140 17 14 173 9

Aug-71 0.8250 0 4 323 33 31 391 6
_A.mb- , , , ,,•.=_i_71 0.8484i 0 1 98 5 1 1 113 0
Oct-71 0.8063 0 1 31 13 8 51 ........ 0
Nov-71 0.4600 0 1 24 19 8 52 5
D¢,c-71 0.4019 0 1 23 23 10 57 0
Jan-72 ' 0.5670 " 0.5462 0 1 29 14 7 51 0
Feb-72 0.5539 0 3 120 ..... 83 30 218 0
,L_:r.72 0.5342 0 4 142 81 38 285 0

Apr-72 0.5357 0 5 180 102 48 335 22
LJ,,, "z_ 0.5594 0 3 92 47 22! 164 31|at |_1_' ",tr 6,,,, ' '"

Jun-72 0.5635 0 5 191 95 47 338 0
Jul'72 0.5584 .... 0 2 84 43 21 150 28

Aug-72 0.8562 ......0 1 72 5 61 84 0
Sep-72 0.5577 0 2 66! 34 16 .... 1181 8
Oct-72 0.6636 ....... 0 3 141 43 25 212 8
Nov-72 0.5566 0 3 86 35 30 _ 15.4 10
Dec-72 0.0486 .... 0 0 6 0 i 16 122 1 6
Jan-73 0.05i2 0.4708 0 0 16 0 293 309 4
Feb-73 0.1083 5 7 225 . 51 1812 2100 9
Mar-73 0.64()5 0 6 271 ..... 87 58 422 8

Apr-73 0.5781 0 4 180 76 36 . 276 2
May-73 0.5539 0 2 75' 40 18 135 0
Jun-73 0.7075 0 3 151 37 22 213 2
Jul-73 0.7161 0 2 12,7 . 30 18 177 0
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A,._rc__ndixF I-I-Area LHW Uranium Wt Fm_¢6onVs Pu-_Y_8M__ aramsl JUhr59-DEC'92 WSRC-TP,-94-004
Rev. 0

..... u.m y:-_"vAvo. U,.233 1_1-2S4 U-2S5 U-2$B U-2311 ,uiAL U Pu..-._38
DATE Wt Fv-_----,_,_rlWit F_,,,"t'ion LHWtoI LHW(o_ LHWt'o,I LHWro|L LHWI'ol LIh-zVl._ Ll'iwlo)

^u-73 ....0.73ss 0 s !9s 41 2s 2es s
_e-,_73 0.6174 0 6_ 281 110 57 454 4
Oct-73 0.4254 0 3 76 70 29 178 8
Nov-73 0.4334 ! 0 4! 107 95 .... 40 246 70
Dec-73 0.0829 0 2 16 16 157 191 74
Jan-74 0.0865! 0.3802 0 2!. 16 16! 149 183 _
Feb-74 0.0642 0 2 22 16 299 339
Mar-74 0.0524! 0 ' 2 20 15 340 3/,r 28

Apr-74 0.0577 6 " 12 306 41 4975 5340 9_
May-74 0.5483 0 1 44 23 12 80 4i
Jun-74 0.5539! 0 1 45 23 12 81 0
JuI-74 0.5557 0 1 34 .. 17 9 61 0

Aug-74 0.5510 0 4 147 78 37 266 0
S¢p-74 0.5463 0 2 8 0 44 2 0 146 0
Oct-74 0.5342' .0 3 112 61 33 209 2

Nov-74 0.5090 0 1 24 15 ....... 7 47 2
0ec-74 0.5033 0 2 52 34 15 103; 2
Jan-75 0.1619 0.2607 0 1 17 12 7 4 104 4
Feb-75 0.2995 0 2 3 5 18 61 116 3
M_-75 "' 0.3417 0 2 43 • 19 , 61 125J .4.

Apr-75_ 0.3311 0 2 44 23 63 132 35
May-75 0.3436 0 2 46 22 63 133 22
Jun-75 0.3113 0 2 37 18 61 1181 100
Jul-75 0.4S:_2 0! 1 45 3 3 14 93 5

Aug-751 0.4537 0 13 408 320 ! 55 896 20

Sep-75 ..... 0.1325 0 4 81 ..54 466 605 6 .
Oct-75 0.0245 0 0 2 0 5 781 806 1
Nov-75 0.0340 0 9 1575 207 44,035 45826 .... 0
D=c-75 0.2121 0 2 40 31 114 187 1
Jan-76 0.0957 0.4381 0 3 110 66 958 1137 2
Feb-76 0.0786 0 . 4 140 104 1514 1762 8
Mar-76 0.5925 0 7 303 . 135 . 85 510 9

Apr-76 0.5869 0 3 156 62 44 265 11
May-76 0.5504 0 "3 137 53 5 5 248 S

P_el_



A__n_e_ndixF H-AreaLHW UraniumWt Fr_on Vs Pu-__'_38kia_starams_JU_ WSRC-TR-94-004
Rev. O

i i il ii im i

u-_,_ y_--__VAVO. "' u-2ss u-2_ u.2_s u-2ss u-_a -_OYALU !',,-2_
DATE. , W;Fi'-_----C_n_ F_-tlon LHW!'a) LmWra) LHWral. LHWra_I Lm_ro_. Uh_ra_.o Ll,_ia_

Jun-76 0:5548 0 7 31'9i 1304 i !7 573 4
Jul-76 0.5122 0 5 185 1161 54 360 32 "

Aug-76 0.4984 0 6 190 128 56! 380 10
__e,e_-76 0.4628 0 4 137 107i 47 .....295 8
O©t-76 0'4543 0 4 119 95! 43! 261 2
Nov-76 0.4345 0 5 1331 115 52 305 0
Dec-76 0.4363 0 4 127 111 48 290 0
Jan-77 0.4583 0.3561 0 3 86 71 27 1.87 23
Feb-77 0.4991 0 10 351 237 i03 701 2
Mar-77 .... 0.4881 0 14 501 348 ..... 180 1023 7

._pr-77 0.4519 0 16 493 3981 182 1087 11
May-77 0.4306 0 8 239 211 95 553 16
Jun-77 0.4012 0 I 29 . 29 13 72 16
Jul-77 0.3955 0 2 54 .... .54! 26 136 2

Aug-77 0.4078 0 5 131 125 59 320 4
s,_-77 0.5314 0 .......I 64 32 23 !20 a
Oct-77 0.1000 0 0 28i 9 240 2.!I 0
Nov-77 0.0347 0 0 6 0 165 171 1 I
Dec-77 " 0.0748 0 4 '304 114 3594 _t016 2
Jan-78 0.0380 0.3434 0 0 5 0 .... 125 130 " 4
Feb-78 0.1195 459 1381 5093 1468 ....... 38757 45915 .... 5
Mar-78 0.0849 0 4 147 5 2084 2240 34
Apr-78 . 0.0993 ..... 0 2 48 11 417 478 .... 1
May-78 0.4183 0 3 84 74 39 200 7
Jun-78 0.4450 0 2 67 54 27 150 4
Jul-78 0.4616i " .... 0 3 101 77 37 218 4 .

.... Aug.78 0.4904 0! 21 62, 42 20 126 2
S=;>-78 0.4645 0 2! 55 42 19 118i .... 9
Oct-78 0.5257 0 5 212 123 62 402 0
Nov-78 0.5086 0 _ 41 1731 109 53 339 10
Dec-78 0.4854 0 3 .......94 64 32 193 ! 3
Jan-79 0.4766 0.4278 0 21 66 47 23 138 14
F--_b-79 0.4772 0 4 ' 136 97 47 284! 1
Mar-79 0.5387 0 3 _ 127_.... 69 36 235 !3
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_____dtxF H-AreaLHW UraniumWt F_ Vs Pu-_J8 Mass(qramsl_EC'92 WSRC-_
Rev.0

' U-'J_m y_-_-.,-'vAvo. 0-233 U.2_4 ....u.23s 'u.256 u.2_il , TOTALU 'Pu-_ ......
_,--. . " . ' u,ro, L,wr, "'DATE _r'_F..... , Wt F,_Uc,,'; LHW(?| LHW(.a_ LHWI'oI LHWral ............

Apr-79 0.4749 0 3 112 . 77 43 235 1
u_."y-79 0.4416q ,, 0 3 ,, 90 ,,, 69 . 41 ,, 203 8
Jun-7o o.4ss o 2 74 99 94 so 21
Jul-79 0.4788 . 0 2 62 .. 4 0 25 .... 129 10

Au9-79 0.4719 0 1 45 31 18 95 6
(_a_ ,,,, , ,,-_--p-79 0.4825 0 3 108 71 . 41 223 10
Oct-79 0,5804 0 2 85 35 ..... 24 148 30
Nov-Tg 0.1294 ' 0 1 94 50 574 719! II
D,___-79 0.1451 0 1 45 23 .238 . . 307 .... 19
Jan_80 0.20581 0.2474i 0 2 108 651 345 520 9
F_,b-80 0.1883 0 10 272 139! 1010 1431 7
M"._--80 .....0.04 i 6 ......... 0 0 41 3 .... 929 973 . 7

Apr-80 0.0576 0 0 51 131 811 875 23+
.V_..y-80 0.0350 0 0 4 0 1.09 . 113 16
Jun-80 0.5314 0 O_ 8 44 3 15 13
Jul-80 O.1003 .... 0 11 832 . 305 70b_ 8205 1

Aug-80 0.4714 0 5i 197 951 119 416 9
' c_,...-n O.1236" ' 0 "3 362 142 2390 2897 12

-._-_t,,-_....v ..... !

Oct-80 0.5949 0 6 275 118 62 461 17 !
Nov-e0 0._,109 0 17 677 . 292 652 1638 11
Dec-80 0.2083 0 5 251 105 833 1194 11
J:_..n-81 0.3148 0.4720 ..... 0 6 293 !42 483 924 4
Fo_-,_,oI 0.4382 0 . .....3 ....111 50 .... 88 252 2
Uo_r-81 0.5772 0 2 77 34 20 133 , 9

APt-S1 014849 ...... Oj 2 , 73 . 47 28 150 3
Msy-81 0.4851 0 1 37 24 14 76 21
Jun-81 0.5046 0 4 158 95 55 312 2
Jul-81 0.5060 0 2 66 40 .22 .... 130 12

Aug-S1 0.5132 I 0 2 ,, 69 41 22 134 13
-._-._p..81 0.4931 0 5 192 123 68 388 6
Oct-81 0.4631 0 1 33 24 13 71 9
Nov-81 0.4534 0 2 66 49 28 145 24
Dec-81 0.4301 0 1 38 32 17 8 8 8
J=__n-82 0.4383 0.4909 0 1 33 _ 27 14 , 75 5
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.A_dix F H-A._ LHWUraniumWt F_____onVs Pu-_9"38_M::-,_'orams)JUN'Sg-DEC'92 WSRC,-TR-94-4X)4
Rev. 0

ii

U-_L_ y_--_-_vAva. U-2SS I' 'U-=S4 U-=S'S U-=ZS U-=SZ TOT_tLU p-.;2_S

DATE W;, rv--_-_on Wt Frz-:tlon LHWtoZ LHWfol LHWtal, LHWta| I-IHwt9} LHWr?_ LJ=%Wo_

Fob-8_2 0_4289 0 1 21 18 9 .... 49 0
__,,_r_-82_ 0.4428 .... 0 1 24 .....19 10 54 5

..... Apr-82 0.5150 0 1 31 18 10 60 7
..u,,._y-82 0.4395 0 1 30 24 13 68 13
Jun-82 O.4981 0 0 10 8 .... 41 2 0.... 6
Jul-82 0.2459 0 24 928 534 2257 3743 2

Aug-82 0.4831 0 1 48 32 18 99 2
0.6138 0 1 32 12 71 52 4

0ct-82 0.6413 0 1 72 26 131 . 112 6
Nov__9_ ....0.6266 0 " 1 49 18 10 78 15

Dec-82 0.5191 0.4979 0 1 25 14 8! 48 3Jan-83 0.4924 ......... 0 9 341 218 124 i 890 7
Fob-83 0.4537 0 4 143 108 5 9 314 12
.z.*.._r-8-_3 0.4783 0 3 96 65 36 200 25
Apr-831 0.4528 0 3 115 87 48 253 3
._:y-83 i 0.4496 0 1 51 40 21 113 ....... 21
Jun-EL3] 0.4388 0 1 37 30 16 84 16
Jul'83 0.4372 0 2 61 50 26 139 26

Aug-83! 0.4736 0 7 260 184 96 547 96
S,_p-83 0.6399 0 1 68 24 13 1.06 13
0ct-83 0.6367 0 2 90 .....32 17 141 ...... 17
Nov-83 0.5548 0 2 69 35 18 124 18
Dec-83 0.4674 0 1 38 28 14 81 14
Jan-84 0.4786 0.5639 0 2i ..... 61 4..2i 22 .... 127 22
Feb-84 0.5176, 0 4 148 87 46 285 46
Mar-84 0.5099 0 1 44 27 14 86 , 14i .

Apt-84 0.5273 0 2 82 46! 25 155 25
May0-84 0.6095i 0 7 319 127 69 522 69
Jun-84 0.6318 0 1 57 21 11 90 11

L Jul-84 0.6155 0 1 29 11 6 47 6

L Aug-84 0.6203 0 2 74 28 15 119 15
Sept4 0.6348 0 1 56 20 11 88 .... 11
0ct-84 0.6267 O! 1 71 . 27 14 113 14
Nov-84 0.5277 0 1 27 15 . 8 51 8
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!
,&.opendixF H-AreaLHWUraniumWt FractionVs Pu-238 Massfarams_JUN'59-DEC'92 WSRC-TR-94-O04

Rev.0

- ' U-__5 ' _'_dv Ava. U.233 'U'234 U.235 U.236 u'238 TOTALU P.u,-2311
DATE Wt F_--_--tlonWt Fraction LHWfa) LHWfol LHW(a)" LHW(al LHWfol LHWf_a) Lh-_(o_: ,,.....

Dec-e4 0.4673 0 1 53 .... 38 21 113 . 21
Jan-85 0.4642 0.5104 0! 4 130 93 52 279 52
Feb-85 0 4655 " 0 1 50 36 20 107 20

" t " "

Mar-85 0.5877 _ 0 1 56 23 15 95 ! 5

Apr-85 0.5982 ....... 0 1 45 17 _ 12 75 12
May-85 0.4810 ! .... 0 1 . . 28 18 11 58 ..... 11
Jun-85 0.4922 0' 1 41 26 15 83 15
Jul-85 0.5101 0 1 43 25 15 84 ! 5

Aug-85 0.5048 0 2 77 48 27 152 27
Sep-85 0.5178 0 2 93 54i 30 179 30
Oct-85 0.5085 0 1 25 15 8 49 8
Nov-85 0.5037 _...... 0 1 46 28 16 91 16
Dec-85 0.4903 0 I 31 20 11 63 . 11
Jan-88 0.4804 0.5404 0 2 81 55 . 30 168 30
Feb-88 0.4710 0 1 28 18 10 55 10
Mar-86 0.4765 0 3 99 68 37 207 37,

Apr-86 0.5155 0! 1 . 30 , 17! 10 58 . 10

May-86 0.6531 0 1 55 17 11 84 11Jun-86 0.5983 0 21 9 5 35 5
Jul-86 0.5200 0 1 48 27 16 92 16

AUg-86 " 0.5538 0 1 ..... 40 19 12 72 ...... ,1.2
Sep-86 0.6347 0 2 84 27 19 132 19
Oct-86 0.5229 0 1 ..... 32 18 ......10 61 10
Nov-86 0.5315 0! 0 16 9! 5 30 5

......Dec-86 0.5271 0 3 ;1'10 61 34 208 . 34
....Jan-871 0.54661 0.5441 0 0 17 I 9 5 31 5 .

F_b-87 0.5508 0 _ 0 21 11 6 38 6M_-871 0.5281 0 2 80 45 24 151 2.4

Apr-87 0.5610 0 3 130 62 36 231 36
May-87' 015983' 0! 0 9 4 2 15 2

Jun-87 0.5551 " 0 3 147t 74 40 264 . 40
Jul-87 0.5553 0 ' i 44 22 12 79 12

t Aug-87 0.5373 0 2 83 .... 45 24 154 24
I s. 7 o .....o o o] o o, o
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AFoendixF H-AreaLHW UraniumWt FractioriVs Pu-'Z38Mass(orams_JUN'Sg-DEC'92 'SRC-TR-94-004
Rev.0

U._--,_'" y_rlV Ave. u-_'3s ' u'.2s,_ U-23s " U.2Se ' p.23a iu,AL U ....Pu.2Se
DATE Wt Fr-_ctlon Wt Friction LHW(a) CHWtat LHWfa| LHWGol L!_Wtoi LHWtoi CHWtu),,

O0t-87 0.5295 0 2 68 37 21 1213 2!
Nov-87 0.5246 .... 0 0 10 8 3 1 9 3j

JL De¢-87 0.4982 0 0 12 ....8 4 24 4
Jan-88 0.4984 0.5443 0 1 22 14 7 44 7
Feb-88 0.5286 i 0 1 35 19 11 68 11
Mar-88 0.5325 0 1 39 21 _ !2 73 12

Apt-88 0.5454 0 9 383 198 110 700 11:
May-88 0.5477 0 1 ,50 28 .... 14 91 1
Jun-88 0.5697 0 0 4 2 _ 1 7 l j
Jul-88 0.54_47 . 0 , 4 159 82 46 291 46

Aug-88 0.5815 0 0 7 3 2 12 2
Sep88 0.5449 0 2 82 42 24 , 150 24
Oct-88 0.5496 0 1 43 22 12 78 12
Nov-88 0 0 0 0 0 0 0
Dec-88 0 0 0 0 0 0 0
Jan-89 0.5420 0 0 0 • 0 0 0 0
Feb-S9 0.5697 0 0 4 2 1 7 1
Mar-89 0.5276 0 0 9 5 3 17 3

Apr-89 0.5450! 0 .... 12 497 257 143 909 143
May-S9 0.550_4 0 1 53 27 15 .... 96 15
Jun-89 0.5697 0 0 4 2 1 7 1
Jul-89 0.4989! 0 0 1 1 0 2 0

Aug-89 0.5298 0 53 2164 1187 667 4071 667
Sep-89 0.5398 0 0 13 7 4 24 4
Oct-89 0.5415 _ 0 1 44 23 13 81 13
Nov-89 0.5456 0 2 104 54 30 ! 90! 30 .
Dec-89 0.5443 0 2 89 46 26 163 26
Jan-90 0.5436 0.5468 0 0 6 3 2 11 2

' Feb-90 ..... 0_5466 0 1 51 26 15 93 15
.... Mar-90 0 0 ,, 0 0 0 0 0

Apr-90 0 0 J 0 0 0 0 . 0
May-90 0 0 0 0 ....0 ....0 0
Jun-90 0 0 0 0 0 0 0
Jul-90 0.5444 0 4 .... 1 60 83 4 6 293 46
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AooendixF H-AreaLHWUraniumWt FractionVs Pu-_.'_8Massforams_JUN'59-DEC'92 WSRC,-TR-94-O04
Rev.0

' U-9_L5 _t'_dv AvG. U-233 U-234 U-235 _-236 ' U.2311 TOTALO ' p,u.2311

- DATE.. Wt F_icUo,'_.... .Wt Fraction LHW(o_ LHW{ol LHWto_ LHWfo) LHWfo_ LHWf0} LHWfa)

Aug-90 0.5449 0 5 205 106 59 375 59
Sep-90 0.5441 0 7 274 142 79 502 79
Oct-90 0.5582 0 0 14 7 4 .25 4
Nov-90 0.5474_ 0 2; 95 49 27 173 27
Dec.90 0.5448 0 5 229 = 119 68 419 66
Jan'91 0.58151 0.5485 0 0 7 3 2 12 2
Feb-91 0.5461 0 7 _ 315:163 90 575 90
Mar-91 0.54491 0 6 248 127 71 450 71

Apr-91 0.5451 ..... 0 8 ....327 169 94 598 94
May-91 0.5446 0 7i 295 153 85 540 85
Jun-91 0.5459 ....0 9i 397 205 114 725 114
Jul-91 0.5457 0 9! 364 188 104 , 885 104

Aug-91 0.5452 0 10 420 217 121 768 121
Sep-91 0,5459 0 1 46 _ 24 13 84 13
Oct-91 0.5466 0 1 51 26 15 93 15
Nov-91 0.5426 0 2 92 48 27 169 .... 27
Dec-91 0.5484 0 1 22 11 6 40 6
Jan-92 0.5443 _ 0.5439 0 2 83 43 24i 152 24
Feb-92 0.5430 0 .... 2 67 35 191 123 19
Mar-92 0.5340 0 1 30 16 9i 56 9,, ,

Apr-92 0 0 0 0 0 0 0May-92 0.5418 1 25 13 7 46 7
Jun-92 0.5538 0! 0 15 8 4 27 4
Jul-92 0.5424 0 1 37 19 1 1 68 11

Aug-92 0.5476 0 2 78 40 22 142 22
Sep-92 0.5483 01 1 33 17 9 60 9 .
Oct-92 0.5422 0 1 31 16 9 57 9
Nov-92 0 0 0 0 0 .0 0
Dec-92 0.5418 0 1 25 131 7 46 7,

,,
.....

AVG. U-235
WTmACTmN........

.... ,,

0.5619 ........
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