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INTROD N

Radiological source terms for safety analyses traditionally have been curie
lists of radionuclides. Converting the source term to dose values allows each
radionuclide to be evaluated for its impact on dose, which is the purpose of
the source term. This report is one in a series of reports establishing source
terms for High Level Waste (FILW) by evaluating the dose impact of each
radionuclide. These reports will be used in establishing the source terms to be
used in HLW Safety Analysis Reports.

The purpose of this report is to document the bounding element dose impact
of uranium and plutonium in HLW. This technique (use of dose rather than
curies) demonstrates vividly the relative importance of these nuclides in
accident analyses. A large amount of available data permitted dose values to
be established for uranium and plutonium; therefore, these two elements
were evaluated independent of other nuclides.

Solubility and adsorption data, available for these elements, allow bounding
conditions to be established for their contribution to dose for various HLW
processes.

UMMARY

The worst case dose contributions of plutonium and uranium for HLW
supernate and precipitate have been established. The maximum source dose
inventory (SDI)*values determined by this study are 1.3 E+7 rem per liter
(supernate) and 2.3 E+7 rem per gram of MST (precipitate solids). In both
cases plutonium dominates the dose potential. This data is independent of
contributions from other radionuclides whose impact should be added to that
from uranium and plutonium.

The SDI calculations include the contributions of decay product radionuclides
produced by radioactive decay of uranium and plutonium isotopes.

* Source Dose Inventory (SDI): For a defined source of radionuclides, the SDI is the
calculated committed effective dose equivalent (in rem) that would be received by a
fictitious person or persons who ingested 100% of the inventory of that source. The SDI is
useful in comparing the hazard from different sources, and in determining which of
several related sources should be used as the bounding source in accident analysis.
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DI I

HLW Term Developmen

This report takes advantage of an extensive amount of data, developed for
criticality safety purposes, to develop source dose inventory data for High
Level Waste. The plutonium dose contribution developed by this report is
the key to developing source term dose values for HLW.

Plutonium isotopes have very high dose values versus most other
radionuclides. Developing the plutonium dose values from this extensive
body of data firmly establishes a comparative value to determine the
significance and importance of all other radionuclides. As an example, based
on data developed in the Analysis section of this report, uranium contributes
7.7 E-1 rem per liter in F-Area supernate whereas plutonium contributes 1.1
E+5 rem per liter. Clearly uranium is insignificant to the potential dose from
F-Area supernate.

Even without solubility data a determination of comparative dose
significance can be made based on the dose value of individual radionuclides.
As an example, the normalized elemental source dose value (NESD)**for
uranium in F-area is 4.3 E+1 rem/gram. A concentration of 25.6 grams per
liter of uranium would be required to contribute 1.0% of the plutonium dose
value. Limited sample data can confirm if such uranium concentrations are
possible for uranium to contribute to the source term. This type of analysis
will be performed in subsequent reports to define the complete HLW source
term.

Contribution te Dose from Radioactive Decay Product

Uranium and plutonium isotopes are decaying constantly to other
radionuclides. Appendix A evaluates the potential dose impact of these decay
products assuming they accompany uranium and plutonium during
accidental release. The analysis shows that there are three nuclides (U-233, U-
235, and Pu-241) for which the source term inventory increases as the nuclide
decays. This increase occurs because the dose contributed by daughter

** Normalized Elemental Source Dose (NESD): The NESD is the SDI for a particular
element in a source, normalized to express the fictitious ingestion dose equivalent for all
isotopes of that element per unit of that element, ignoring other elements in the source. It
is espressed in "rem/unit of element”, for example "rem/gram of plutonium".
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nuclides increases faster than the decrease in dose of the decaying parent. To
ensure that the source dose inventories in this report were conservative, an
adjustment factor was included in reporting doses for these three nuclides.
The adjustment factor was computed to bound the maximum dose
accounting for 200 years of decay. For all other plutonium and uranium
nuclides the daughter products did not increase the source dose inventory.

By adjusting the parent radionuclides dose value, decay products are
accounted for in the source term. These decay products would only require
further evaluation of source term impact if they were present in waste due to
processes other than radioactive decay from the uranium or plutonium
parent isotopes.

These adjustment factors were used in Appendix B to develop adjusted
uranium and plutonium NESD values. The U-233 adjustment factor
increased the uranium NESD by 30% for H canyon HM waste streams. The
U-235 adjustment factor only increased the uranium NESD value by 1%. The
Pu-241 adjustment factor increased the NESD value for Purex plutonium by
13% but only 1 to 2% for the other waste streams.

Adjusted Normalized Elemental Source Dose

The normalized elemental source doses that were used as input to this report
were developed previously and reported in reference 2. In reference 2, the
uranium and plutonium NESD (rem/gram of element) and total dose (rem)
were determined for monthly waste transfers from F canyon and H canyon to
the tank farms. Those data covered 38 years of operation in F and H area. For
each waste stream, the top thirty months were also identified.

In Appendix B of this report, the top thirty monthly uranium and plutonium
NESD values were adjusted for decay product contribution using the factors
determined in Appendix A for each waste stream.

Since the maximum NESD value may represent only a single month's value
and would be mixed with many other monthly transfers in the waste tanks a
weighted average NESD value was determined for the top thirty months of
transfers. The weighted average NESD value was determined by multiplying
the monthly NESD value by the element's total rem value for that month
divided by the total rem transfered in the top thirty transfers. This rem
weighted average value of the top thirty transfers will be more representative
of actual conditions and was used in the Analysis section to define the
uranium and plutonium source dose values.
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ANALYSIS

Source Dose Inventory Development Data

The following data is the basis for the plutonium and uranium contribution
to the source dose inventory (SDI) for HLW.

e Plutonium and uranium solubility in HLW supernate is bounded by
values of 1.7 mg/liter and 18.0 mg/liter respectively. [1]

o The plutonium and uranium adjusted NESD values are bounded by
values listed below. The reported values have been adjusted to account
for the in-growth of radioactive decay products as defined in Appendix A
and the impact on the NESD values for plutonium and uranium as
determined in Appendix B. ‘

Decay Product Adjusted
NESD (rem/gram)

Plutonium

F-Area 6.7 E+7

H-Area Purex (pre 1960) 3.8 E+7

H-Area 79 E+9
Uranium

F-area 43 E+1

H-area 12 E+6

e Plutonium and uranium maximum loading onto monosodium titanate
(MST) in the In-Tank Precipitation process is bounded by values of 0.29
wt% and 1.8 wt% of MST respectively. [3]

Plutonium and Uranium Supernate Bounding Source Dose Inventory

The plutonium and uranium SDI (rem/L) values are defined below based on
the bounding solubility value for the element muitiplied by the NESD value.

1.1 E+5 rem/liter
1.3 E+7 rem/liter

F-Area Pu 1.7 mg/liter x 6.7 E+7 rem/gram
H-Area Pu 1.7 mg/liter x 7.9 E+9 rem/gram

F-Area U 18.0 mg/liter x 4.3 E+1 rem/gram
H-Area U 18.0 mg/liter x 1.2 E+6 rem/gram

7.7 E-1 rem/liter
2.2 E+4 rem/liter

P L A et 4 CEANBE P
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As demonstrated above, uranium has an insignificant impact on the source
dose inventory on either H or F Area HLW supernate.

lutoni n i i Dose Inven
The plutonium and uranium source dose inventory (SDI) value for
monosodium titanate are defined by utilizing the maximum elemental MST

loading value and NESD values.

F-Area Pu 029 wt% MST x 6.7 E+7 rem/g, Pu
H-Area Pu  0.29 wt% MST x 7.9 E+9 rem/g, Pu

19 E+5rem/g, MST
2.3 E+7 rem/g, MST

F-Area U 1.8 wt% MST x 4.3 E+1 rem/g, U = 7.7 E-1rem/g, MST
H-Area U 1.8 wt% MST x 1.2 E+6 rem/g, U = 2.2 E+4 rem/g, MST

As demonstrated above, uranium has an insignificant impact on the source
dose inventory of monosodium titanate.

Plutonium and Urani Precipi 1 B in urce Dose Invento

To evaluate the plutonium and uranium SDI of the precipitate slurry the
following methodology demonstrated in the example below should be used.

Example:

Assume a 10 wt% precipitate slurry and a solution density of 1200 g/L, yields
the following.

10 wt% x 1200 g/L x 2.3 E+7rem/g, MST = 2.76 E+9 rem/liter

CONCLUSION

This report defines a bounding plutonium and uranium normalized
elemental source dose term and a source dose term for HLW supernate and
monosodium titanate. The dose terms for uranium and plutonjum rely
upon a large set of data for the elemental dose terms and bounding physical
data to establish the supernate and MST dose terms. From this data the
bounding plutonium source dose term is seen to be significant and will allow
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for comparison analysis of all other radionuclides in the HLW supernate,
sludge and precipitate total source terms.
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APPENDIX A

DI ALYSI

The data presented in the attached datasheets, pages 19 to 28, represents the
analysis of the relationship between the major uranium and plutonium
isotopes and subsequent daughters or decay product radionuclide. The
quantity relationship between the parent radionuclide and daughters is
developed and combined with the individual radionuclide dose values [a] to
evaluate the total dose contribution of the parent and daughters. This is
important because the decay products are expected to remain present with the
plutonium and uranium either in HLW supernate, sludge or precipitate.
During accident scenarios the total mixture of radionuclide, parent and decay
products, would be present and therefore their impact on dose is evaluated.

Following is a discussion of the equations used to define the quantity
relationship between the parent radionuclide and decay products presented in
the attached data sheets. In addition, a discussion of each data sheet is
provided including a discussion of the impact on specific uranium and
plutonium radionuclide.

Urani 1 Plutonium Decay Equati

In the data sheet analysis each uranium and plutonium isotope is assumed to
consist of a single unit (atoms or moles). In the analysis the decay of the
parent (uranium or plutonium isotope) is defined by the following decay
equation. [b]

(A.1) N, = N, et

N, = Resulting amount of radionuclide, A.
N,, = Original amount of radionuclide, A.
).A =In2 / ty OF 0.6931 / ti2 ,YI'-‘l
where, t;» = Radionuclide, A, half-life, yrs

.
t = Time, yrs
FE N PN R T S S UL NV At/ RSP A7 M LR SN

314
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First Decay Product Decay Equation

The following equation is used to define the amount of the first daughter, or
decay product, radionuclide B. [c]

(A.2.) NB = [()"A X NAo) /( A-B ")\'A)] X (e-A'At’ e-)\'Bt) + NBo e""Bt

In all the calculations, N, = 0.0 and N,, = 1.0 for the uranium and plutonium
parents.

Second and Third Decay Product Decay Equai

Where the second or third daughter radionuclide half-life was many time less
than the parent, equilibrium was assumed and therefore the following
equation was used. [d]

(A.B.) NB = (XA X NA)/ lB

Where the second daughter half-life was very small versus the parent and the
third daughter, the second daughter was conservatively ignored in
determining the amount of the third daughter. This is acceptable because the
second daughter decays almost immediately to the third daughter. In this
case the following adaptation of equation A.2. was used.

(A4) Nc = [0 x Nay) /(Ac-Aa) 1 x (ehato eohet)

Whenever the daughter half-life was many times greater than the parent,
either a maximum amount of the parent was assumed to equal N,, or a
future quantity of the parent was assumed to equal Ny, . These are
conservatively assumptions defining a greater quantity of the daughter
radionuclide than would actually be present. This had little effect on the dose
values.

(A.5) Ne, = [ x Ni) /(Ag-2a) 1 x (ehat- ehat)

Time to Equilibrium Equati

Also included with the data in Appendix A are determinations of time to
equilibrium for the radionuclide (assumes isolation of the parent, no parent
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in-growth). Time to equilibrium was determined by the following equation.
(]

(A.6.) taa = [23*log (s / Ra)1/ (A5 -24)]

Using the data developed in the attached data sheets, the decay products that
will contribute to the dose value of the parent radionuclide can be identified.
Of the major plutonium and uranium isotopes, only four decay products
contribute to the cumulative dose value: Am-241 from Pu-241 decay, Th-229
from U-233 decay, and Pa-231 and Ac-227 from U-235 decay. Based on the
difference between the parent's dose value and the dose value including
decay products, a dose adjustment factor was determined for each of the
parent radionuclide, see attached data sheets. These values were then used to
adjusted the uranium and plutonium elemental dose values, see Appendix B
and below.

ICRP-30  Adjustment Adjusted
rem/ gram Factor rem/gram

Plutonium-241 1.03 E+9 1.67 1.72 E+9
Uranium-233 1.25 E+6 1.30 1.63 E+6
Uranium-235 2.59 E+2 1.25 3.24 E+2

Below is a discussion of each of the data sheets for the major uranium and
plutonium isotopes. The adjustment factors for the three decay product
impacted radionuclides is also discussed in the sections below.

Major Uranium Isotopes and Decay Products

Uranium-233, (Appendix A, Data Sheet 1. page 19)

=y —»Th > Ra —B.->mAc -

Ogi s v
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The decay scheme above represents the radioactive decay of uranium-233.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 1.

Radionuclide Decay Equation
U-233 Al
Th-229 A2
Ra-225 A3
Ac-225 A3

The ingrowth of thorium-229 as a decay product of uranium-233 can
contribute to the waste source dose inventory when waste contains uranium-
233. The ingrowth of Th-229 however is very minimal and does not begin
contributing over 10 percent of the U-233 dose value until after 50 years. A
conservative dose adjustment factor of 1.3 is used for the Th-229 contribution
to the U-233 dose value. This adjustment value would not be achieved until
well over a hundred years. The impact of U-233 and Th-229 to the total
source dose is trivial versus the H-area plutonium dose dominated by Pu-238.

The long half lives of U-233 and Th-229 preclude Ra-225 and Ac-225 from

contributing significantly to the dose potential, though both have relatively
high rem/gram values.

Uranium-234, (Appendix A, Data Sheet 2. page 20)

The decay scheme above represents the radioactive decay of uranium-234.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 2.

Radionuclide Decay Equation
U-234 Al
Th-230 A2
Ra-226 A3
Rn-222 A3

Uranium-234 and thorium-230 both have very long half lives and the decay
products will not contribute to the dose until after many hundreds of years.
Uranium-234 has a high rem/gram value versus other naturally occurring
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uranium isotopes but its low abundance will preclude it from dominating the
total uranium dose value. In nature, the uranium-234 abundance is defined
by the half-life of the parent, uranium-238, resulting in a secular equilibrium
abundance value of only 0.0056 atom percent.

Since uranium-234 is less abundant than uranium-235 in nature, its
abundance increases only if uranium-235 is enriched. The uranium-234
abundance also increases in enriched uranium as the uranium-235
abundance decreases due to fissioning. However, the uranium-234
abundance has never been more than a few percent.

Though uranium-234 influences the uranium source dose value it remains
trivial versus the H-area plutonium dose dominated by Pu-238.

Uranium-235, (Appendix A, Data Sheet 3. page 21 )

227
25y —=='Th - Zpa - AC = Th o>

The decay scheme above represents the radioactive decay of uranium-235.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 3.

Radionuclide Decay Equation
U-235 Al
Th-231 A3
Pa-231 A4
Ac-227 A3
Th-227 A3

The decay products of uranium-235 have significantly higher dose values
than U-235 but the relatively long half-life of U-235 prevents them from
contributing to the total dose significantly. The immediate decay product, Th-
231, has a very short half-life and contributes little to dose but rapidly decays
to protactinium-231. Pa-231 decays to actinium-227 then thorium 227 both
having shorter half-lives than Pa-231, resulting in their quickly reaching
equilibrium with Pa-231.

As shown in the data sheet only the ingrowth of Pa-231 and Ac-227 influence
the U-235 dose value, within a 200 year period. To account for this influence

T T, T,
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a dose adjustment factor of 1.25 is used to increase the U-235 dose value.
However, unless the uranium can be completely separated from the
plutonium in waste, the U-235, Pa-231 and Ac-227 contribution to dose is
trivial compared to the dose from H-area plutonium.

Uranium-236, (Appendix A, Data Sheet 4. page 22 )

236

U—="Th o> Ra o Ac &

The decay scheme above represents the radioactive decay of uranium-236.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 4.

Radionuclide Decay Equation
U-236 Al
Th-232 A2
Ra-228 A3
Ac-228 A3

Uranium-236 and the first decay product thorium-232 both have long half
lives and very low dose; their decay products do not contribute to the dose.
The intentional ingrowth of uranium-236 in recycled uranium fuel however
does cause uranium-236 to contribute to the total uranium normalized
elemental dose value as demonstrated in reference 2 and Appendix B.

Uranium-238, (Appendix A, Data Sheet 5. page 23 )
*u —"Th -gr>w Pa ﬂmu R

The decay scheme above represents the radioactive decay of uranium-238.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 5.

Radionuclide Decay Equation
U-238 Al
Th-234 A3
Pa-234 A3
U-234 A5

O S AN O X 2t ALY S BRI N EICIO i O SN
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Uranium-238 has a much longer half-life than its decay products.
Consequently, its decay products do not contribute to the dose for several
hundred years. Uranium-234 will eventually contribute to the dose of U-238
but an increase will occur only in depleted uranium because the U-234
content was initially reducd during uranium-235 enrichment. In depleted
uranium, the ingrowth of U-234 will never exceed the equilibrium value of
natural uranium.

Major Plutonium Isotopes and Decay Products

Plutonium-238, (Appendix A, Data Sheet 6. page 24
* Ppu="U " Th o> Ra >

The decay scheme above represents the radioactive decay of plutonium-238.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 6.

Radionuclide Decay Equation
Pu-238 Al
U-234 A2
Th-230 A5
Ra-226 A5

Plutonium-238 has a shorter half-life than its immediate decay product
uranium-234, resulting in a relatively quick increase in the amount of U-234.
Though the abundance of uranium-234 increases quickly, the dose
contribution from U-234 compared to the dose from Pu-238 is insignificant.
Even if an equal quantity of each were present, the uranium-234 dose
contribution would remain insignificant. The decay products of uranium-234
were already shown to not contribute to the dose, see above section on
uranium-234.

Plutonium-239, (A ndix A, Data Sheet 7. page 25

231
239Pu . 235U . 231Th . Pa -
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The decay scheme above represents the radioactive decay of plutonium-239.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 7.

Radionuclide Decay Equation
Pu-239 Al
U-235 A2
Th-231 A3
Pa-231 A3

Similar to the discussion above, plutonium-239 has a shorter half-life than its
immediate decay product uranium-235, resulting in a relatively quick
increase in the amount of U-235. Though the abundance of uranium-235
increases quickly, the dose value of U-235 versus the value for Pu-239 is so
insignificant there is no contribution to dose. Even if an equal quantity of
each were present the uranium-235 dose contribution would remain
insignificant. The decay products of uranium-235 were already shown to not
contribute to the dose, see above section on uranium-235.

Plutonium-240, (A dix A, Data Sheet 8. page 26

240Pu = 236U = 232Th . ZZBRa

The decay scheme above represents the radioactive decay of plutonium-240.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 8.

Radionuclide Decay Equation
Pu-240 ' Al
U-236 A2
Th-232 AS5
Ra-228 A3

Plutonium-239 has a shorter half-life than its decay products uranium-236
and thorium-232. The long half-life for U-236 results in a relatively quick
increase in the amount of U-236. Though the abundance of uranium-236
increases quickly, the dose contribution compared to Pu-240 is insignificant.
Even if an equal quantity of each were present the U-236 dose contribution
would remain insignificant. The decay products of U-236 were already shown
to not contribute to the dose, see above section on uranium-236.

&
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Plutonium-241, (Appendix A, Data Sheet 9. page 27)

241 Pu . 241Am _ 237Np . 233Pa -

The decay scheme above represents the radioactive decay of plutonium-241.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 9.

Radionuclide Decay Equation
Pu-241 Al
Am-241 A2
Np-237 A5
Pa-233 A3

Similar to plutonium isotopes 238, 239 and 240, plutonium-241 has a short
half-life versus its immediate decay product americitim-241 which reaches a
fairly constant amount within 50 years. The decay product of americium 241,
neptunium-237 has a much longer half-life and will be accumulating from
the decay of the americium. The rapid ingrowth of Am-241 and its high dose
value influences the Pu-241 dose value. The cumulative dose value for this
decay chain reaches a maximum within 55 years. This maximum cumulative
value is 1.67 time the dose value for plutonium-241 alone, and will be used to
adjust the Pu-241 dose values.

The above discussion address the amount of Am-241 associated with the
decay of plutonium (Pu-241) contained in waste. A second source of Am-241
(again formed from the decay of Pu-241) enters the waste tanks independent
of the parent Pu-241 when plutonium is chemically separated from the bulk
plutonium in the reactor fuel and target materials.

In the standard H-area separation process, plutonium contained in the
recycled fuel is not recovered and is discarded to the waste tanks. Therefore,
the Am-241 entering the H-area waste tanks has not been chemically
separated from the majority of the plutonium. However, a small amount of
H-area waste plutonium was retained in H-canyon for a number of years and
later released to the tanks. This amount of Am-241 that would have entered
the tanks after chemical separation from the stored waste plutonium should
be trivial. The amount of Am-241 in H-area waste is particularly trivial when
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compared to the accompanying quantity of Pu-238 in the H-area waste
plutonium. (see Appendix B, page 38)

Am-241 from F-area operations is expected to be minimal due to weapons
grade plutonium isotopic specifications and the F-canyon processing scheme.
In producing weapons grade plutonium, depleted uranium (U-238) is utilized
in the reactors to absorb neutrons and convert to Pu-239. Higher isotopes of
plutonium, Pu-240, Pu-241, and Pu-242, are also produced by additional
neutron absorption, though in decreasing quantities as the atomic mass
increases.[f ] The Pu-241 content of plutonium in F-area has historically been
less than 0.33 percent as exemplified in the total F-area plutonium loss
values. [f] Both the very low Pu-241 content of plutonium in F-area and the
limited storage time of the target material limit the amount of Am-241
produced. During chemical processing the very small amount of Am-241
either produced in the reactor or resulting from decay is separated from the
plutonium and sent to waste. In addition, the F-Area Pu-241 and Am-241
combination would have to be increased significantly to impact the bounding
plutonium source dose value exhibited by H-Area plutonium which is
dominated by Pu-238.

Plutonium-242, (Appendix A, Data Sheet 10. page 28 )

2 Pu—a>238u —a>mTh v’mpa N

The decay scheme above represents the radioactive decay of plutonium-242.
The following list identifies the decay equation used for each radioisotope to
generate data in Data Sheet 10.

Radionuclide Decay Equation
Pu-240 Al
U-238 A2
Th-234 A3
Pa-234 A3

Similar to plutonium isotopes 238, 239 and 240, plutonium-231 has a shorter
half-life than its immediate decay product uranium-238. The fairly long half-
life of plutonium-231 however limits the increase in the amount of
uranium-238 ingrowth, equilibrium is not reached until after thousands of
years. Independent of the amount of U-238 ingrowth, the difference between
dose values would again indicate that if an equal quantity of each were
present the U-238 dose contribution would remain insignificant. The decay
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products of U-238 were already shown to not contribute to the dose, see above
section on uranium-238.
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APPENDIX B
HIGH LEVEL WA YSI

The attached data sheets contain the analysis of the decay product adjusted
normalized elemental source dose values. The analysis utilized the
normalized elemental source dose values from Appendix A in the referenced
report, "Bounding Uranium and Plutonium Isotopic Distributions for High

. Level Waste Accident Analyses." Only the tables containing the top 30 values
were considered in this analysis.

The analysis involved adjusting the individual radionuclides total rem
values for Pu-241, U-233 and U-235 in the tables using the adjustment factors
developed in Appendix A of this report. The individual isotope rem
contributions were then summed to define the Adjusted Monthly Source
Dose Inventory (SDI). This new adjusted monthly rem value was then
divided by the previous value to determine the factor need to increase the
Normalized Elemental Source Dose value, rem/gram.

Next each monthly adjusted NESD value was multiplied by the total rem
value divided by the total of the top thirty rem values to determine a rem
weighted monthly NESD. These monthly weighted values were then
summed to obtain the average weighted NESD. A summary table of each
process stream analysis in the attached data sheets is provided below.

Plutonium Normalized
Elemental Source Dose, rem/gram Weighted  Higher
i Low Average Months (Yrs)

F-Canyon Purex High Heat Waste 135E+8 4.60 E+7 6.69 E+7 7 ('65-'73)
F-Canyon Purex Low Heat Waste 8.17E+7 430 E+7 598E+7 10 ('65-'75)
H-Canyon Purex High Heat Waste 384 E+7 381E+7 3.82E+7 15 ('58-59)
H-Canyon Purex Low Heat Waste 384 E+7 3.81 E+7 382E+7 15 (58-'59)
H-Canyon HM High Heat Waste 788 E+9 2.90E+9 400E+9 21 ('65-'68)
H-Canyon HM Low Heat Waste 788 E+9 7.88 E+9 788 E+9 0
Uranium Normalized
Elemental Source Dose, rem/gram Weighted  Higher

High_ Low Average Months (Yrs)
F-Canyon Purex High Heat Waste 427 E+1 423 E+1 425E+1 3(2/'66,1/'85)
F-Canyon Purex Low Heat Waste 426 E+1 423 E+1 425E+1 3 ('66)
H-Canyon Purex High Heat Waste 421E+1 421 E+1 421 E+1 0
H-Canyon Purex Low Heat Waste 421 E+1 421 E+1 421E+] 0
H-Canyon HM High Heat Waste 1.61 E+6 1.68 E+4 1.10E+6 10 ('68-'73)
H-Canyon HM Low Heat Waste 1.61 E+6 1.77E+4 117E+6 11 (68-74)

*** Higher Months (Yrs) the number of months transfers had greater NESD values than
the weighted average and the year range these transfers occurred.
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TOP 30 MONTHLY PLUTONIUM
NORMALIZED ELEMENTAL SOURCE DOSES
F-Canyon Purex Process High Heat Waste

Adjusted | Foaction | Monthly Adj waymd
MONTHLY PLUTONIUM SDI (rem) Moathly Incresse of |PLUTO
Po2tl & PLUTONIUM
Date Pu-238 Pu-239 Pu-240 Am241 Poz2az | SDIGem) | 5DI(rem) {rem/gram)

Jul-65 0 LI4E+09 8.15E+09 7.91E+09 324E407 172E+10 13 LIOE+08 135E+08 129E+07
May-68 0 125E+09 3.09E+09 3.53E+09 538E+406 787E+09 12 S.0SEH7 LIIE+08 4.86E+06
Apr73 0 632E+05 6.15E407 1.26E+08 229E406 1.90E+08 136 762ZE+07 1.04E+08 LICE+05
Jun-65 0 247E+09 4.76E+09 4MEH09 1726407 L17E+10 118 757E+07 8.9GE+07 5.82E+06
May-73 0 423E+07 387E+09 7.94E+09 159E+08 120E+10 13 7.15EH07 9.TIEH07 651E+06
Aug-65 0 123E409 1228409 LOIE+09 521E+05 3A6E+D9 113 6.06E+07 686E+07 132E+06
Aug-71 0 LIZE+09 1.70E+09 1.96E+09 290EH07 482E+09 120 6.04E+07 T22E+07 184E+06
Mar-74 0 2.72E+09 1.90E+09 2.29E+09 3.06E+06 6.92E+09 L5 5.69E+07 656E+07 253E+06
Feb-74 0 250E+09 172E409 2.04E+09 281E+06 626E+09 115 S64E4+07 6AE+07 227E+06
Jun-68 0 239E+09 129E409 LZ7E+09 5.10EH5 496E4+09 L1 S.06EH7 563E+07 156E4+06
Jul-68 0 665E408 3.60E+08 3.2E+08 1A2E+05 138E+09 111 5.06E+07 5.63E+07 433E+05
Oct-65 0 1A2E+09 7.58E+08 5.64E+08 184E+06 274E409 1.09 4.77E+07 520E+07 796E+05
Mar-71 0 1.10E+08 S3UEH7 2.98EH7 151E+04 1S3E408 107 A57E+07 487E+07 S525E+04
Juk71 0 234E+09 L13E+9 5.88E+08 321E+5 £.06E+09 1.06 4.54E+07 4.82E4+07 1.09E+06
Jun-71 0 6.76E+08 267E408 1AIE+08 45(E+04 108E+09 105 432E+07 455EH7 275E+05
Sep-91 0 727E+09 163E+09 2.66E+09 325E+05 L16E+10 L10 427E+07 4.70E+07 3.03E+06
Jun-91 0 3.90EH9 8.73E408 1.43E+09 1.75EH05 620E4+09 L10 A27E+07 AT0EH07 1.63E+06
May-91 0 LISE+08 264EH7 4.3BEH7 529E+3 188E408 L10 427E+07 4.70E+07 4.93E+04
Jun-%0 0 126E+10 2.82E+09 437E+09 S6AEHS 156E+10 110 A24EH7 4.65E+07 5.13E+06
Dec-90 0 192E+09 430E+08 6.67E+08 8.60E+04 302E+09 110 424E+07 4.65E407 7.82E+05
May-90 0 LISE+09 2.58E+08 4.00E+08 5.16E+04 181E409 L10 42EH07 4.65E+07 4.69E+05
Nov-90 0 295EH07 6.61E+06 LOBEH7 132E+03 46IEH07 110 424E+07 4.65E+07 120E+404
Nov-89 0 653E+09 146E+09 2.15E+09 292E405 101E+10 109 421E+07 4.60E+07 2.60E+06
Jun-89 0 8.86E+07 1.98E4+07 2.92E+7 397E+13 138E+08 1.09 421E+07 4.60E+07 353E+4
Jul-89 0 8.92E+09 2.00E+09 2.M4E+09 4.00E405 139E+10 1.09 421E+07 4.60E+07 355E+06
Aug-89 0 4.88E+09 1.09E+09 L61E+09 2.18E405 757EH09 109 421E+07 4.60E+07 1.M4E+06
Feb-89 0 384E+09 8.60E+08 126E409 172E+05 597E+09 109 421E+07 4.60E4+07 1.53E+06
Sep-89 0 3.13E+09 701E+08 LBE+09 140E+05 4B6E+09 1.9 421E+07 4.60E+07 125E+06
Dec-89 0 298E+09 6.68E+08 9.83E+08 134E405 4.63E+09 1.9 421E+07 4.60E+07 1L19E+06
Mar-89 0 2.98E+9 6.68E+08 9.83E+08 134E+05 4.63EH9 109 A21E+07 4 60E+07 L19E+06

Avenage Weighted NESD = 6.69E+07
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TOP 30 MONTHLY URANIUM
NORMALIZED ELEMENTAL SOURCE DOSES :
F-Canyon Purex Process High Heat Waste
Adjusted Rem
Adjusted |  Foact Monthly | Monthly | Weighted
MONTHLY URANIUM SDI (rem) Moathly | Increaseef Ursnium Unnium Monthly
U235 & Unsivm | Unzivm NESD NESD NESD

Date U283 U234 Pa23lAc2Zy U2% U238 | 5DI(rem) | 6DI(cem) | (remigram) | Gremigram)| (rem/gram)

Nov-85 (] ()} 332E+06 0 4B8E407  S2IE+07 101 L2IE+01  AZE401  LI2E+01
Jan-66 0 (] 116E+05 (] 180E+06  191E+06 101 L20E+01 4265401  4.10E-01
Sep-66 0 0 154E+04 0 254E405  270E+05 101 4206401 4265401  580E®@
May-66 0 0 1245405 0 194E+06  2.06B+06 101 AAE+01 4256401 4A3E01
Jul-66 0 0 250E+05 0 395E406  A20E406 101 A2E+01 4256401 9.01E-01
May-70 0 (i SAZEH0S 0 893E406  9ATEH06 101 L1401 AUEH01 2086400
Mar-67 () 0 5.10E+05 0 SAUE406  BIIE+06 101 A196+01  AAUE+01  19IE+00
Feb-68 0 0 378E+05 (] 620E+06  6.5UE+05 101 LIE401  424E+01  14IE+00
Dec68 0 0 267E+05 (] 439E406  AL6E406 101 LIEH01  42E+01 9.96E-01
Mar-68 0 (] 262E405 (i A30E406  AS58E+06 101 4196401  AA4E+01 9.80E-01
Dec67 0 ()} 1695405 0 278E406  294E+06 101 L196401  424E+01 630E-01
Mar-69 0 0 13ME+05 0 221E406  235E+06 101 GI9E+01  A4E+01  S@EOL
Apr-67 0 () 129E+05 0 212406  225E+06 101 LI1SE+01  44EH01  482E01
Jul-70 0 0 TATEHOS 0 123E407  130E+07 101 A19E401  AUE+01  279E+00
Jan-69 0 0 465405 0 766E+06  B8.12E+06 101 A19E401  AA4E+01  L74E+00
Nov-68 () 0 LL0E+05 0 758E406  BOAE+06 101 AI9E401  A24E401  L72E+(0
May-68 0 0 4A2E+05 0 7285406  772E+06 101 4196401 A4EH01  L6SE+0
Apr-69 0 0 4.08E+05 0 671E406  7.12E+06 101 AI9E401  AUE401  LSZE+00
Sep-67 0 0 3136405 o 5158406  5ATE+06 101 4196401 4A24E+01  LIZE+00
Nov-67 0 0 248E+05 0 408E406  433E+06 101 198401 AAE+01 926E-01
Oct-68 0 0 231E+05 0 381E406  ADAE+06 101 196401 A2A4E401 845E-01
Aug67 0 (i 206E+05 0 339E406  350E+06 101 4198401 AUE+01 7.70E-01
Jan-67 0 (i 127E+05 0 209E406  221E+06 101 LI9E401  AAE+H0L 473E01
Jan-68 (] 0 1265405 (] 207B406  219E+06 101 4198401  A24E+01  469E01
Dec-66 0 0 120E405 ° 196E406  2.10E+06 101 Q196401 AUE+01  4A9E01
Oct67 0 0 101E+05 ° 1676406  177E+06 101 L19E401  A4E+01 379E01
Aug-70 0 0 4T7IE+05 0 77TE+06  B2AE+06 101 L19E401  AUEH01 L7640
Apr-65 0 (i 336E+0S 0 5595406  592E+06 101 LA1E01  AUE+01 1276400
Mar-65 0 0 4.18E+05 0 708E406  750E+06 101 LI9E401  AUE+01 L60E+00
Aug-66 0 0 2A7E+05 0 AXEH6  ASTEH06 101 4AI6EH01  423E+01 9.74E-01

Avemge Weighted NESD = 4256401




APPENDIX B

Date

Jun-68
Aug-65
Aug-71
Aug-75
Sep70
May-73
May-75
Mar-74
Feb-74
Jun-75

o © 0o ® O 0o © O © O 6O O O O O 0O O & 0 0 0 o0 ©® 0o 0 o o o o o

MONTHLY PLUTONIUM SDI (rem)

3.25B409
7.90E+09
6.71E+09
2.78E+09
3.09E409
1.63E+10
131E409
3.68E+09
2.87E+10
1.54E+10
3.96E+409
120E+10
3.18E+09
1.59E+09
5A6E408
1.61E+09
2.13E+09
1.1SE+09
3.88E+09
1.07E+10
5.05E409
1.73E+10
LI1BE+10
14A0E+10
9.28E+09
7.73E+09
7.70E409
8.53E+09
4.87E+08
2.95EH07

TOP 30 MONTHLY PLUTONIUM

NORMALIZED ELEMENTAL SOURCE DOSES

F-Canyon Purex Process Low Heat Waste

7.85E+09
8.08E+09
736E409
4A1E4+09

122E+10
1.82E+09
329E+09
1.68E+10
8.57E+09
2.09E+09
6.50B+09
1.85E+09
7.87E+08
2.72E+08
801E+08
1.06E+09
5.70E+08
2.00E+09
4.75E+09
2ASE+09
7.09E+09
4A9E+09
5.18E+09
3.93E+09
2.57E409
311E+09
2.83E+09
1.62E408
661E+06

Pu-241 &
Am-241

7.37E+09
8.71E+09
6.198+09
6.11E+09
3.15E+09
139E+10
3268+09
5356409
1.92E+10
LOGE+10
2A5E+09
6368409
1A6E+09
6.73E+08
224E+08
6495408
8.58E+08
4.62E+08
L32E+09
4576409
L6SE+09
6.61E+09
3.63E+09
405E+09
2556409
237E+09
L6CE+09
243E+09
131E+08
LUEH7

2948407
972E+06
1228407
92UE+07
405E+06
1A9E+07
6.00E+07
GHAEH7
249E+07
133E407
282E+06
256E+06
9.00E+05
2.19E405
6A3E+04
223E+05
295E+05
159E+05
6AGE+05
7ASE+06
1.05E+06
590E+06
159E+06
187E406
181E+07
102E+406
5.18E+05
LI3E+06
321E+04
132E+03

Adjusted
Moathly

PLUTONIUM {PLUTONIUM

SDA (rem)

L8SE+10
2A7E+10
2.03E+10
134E+10
8.67E+09
423E+10
6A5E+09
L24E+10
6A7E+10
346E+10
8.51E+09
249E+10
6ASEH09
3.05E+09
LOE+9
3.06E+09
4.05E+09
2.188409
721E+09
2.0IE+10
9.186+09
3.10E+10
199E6+10
232E+410
1.58E+10
1265+10
124E+10
138E+10
7.80E+08
4766407

Fraction
Increase of

SDI (rem)

L19
L16
L4

117
LIS

14
L4
L3
p b3
110
110
109
1,
109
109
108
L10
108
109
108
108
107
108
105
Lo8
107
L1
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]
Am-241
Morthly | Adjusted
FLUTONIUM|PLUTO
NESD NESD
remigrem) | (rem/gram)
BI7BH07  STZEADT
GASENT  TASEHOT
62EHT  7O9EHT
613E«07  75IEH07
60N  7O7EH07
S5.78E+07 6.56E+07
SETEH07  TJIEHT7
S5.59E+07 6T7E+07
SAEHT  6DIENT
S528E+07 5.99E+07
SMEH7  SEEH7
5.06E+07 S.63E+07
S5.01E+07 5.50E+07
4.83E+07 530E+07
4.B1E+07 S527E+07
4.80E+07 S524E+07
4.80E+07 S24E+07
4.890E+07 S24E407
4.73E+07 S.10E+07
4TIEH07 5.18E+07
4.66E407 S5.03E+07
4.61E407 S5O04E+07
4 ASE+07 4.80E+07
AMER?  AT3ENT
4368407 4.66E407
435E+07 4.70E+07
433E+07 4.57E+07
ATENT  ASSEH7
431E+07 4.62E+07
4.30E+07 4.76E+07

Avenage Weighted NESD =

Rem
Weighted
Monthly

NESD
(rem/grazm)

3.86E+06
398E+06
3.09E+06
2.16E+06
132E+06
6.06E+06
9.86E+05
180E+06
837E+06
4ASE+06
1.06E+06
3.01E+06
767E405
3A7E+0S
118E+05
3ASE+0S
4.56E+05
24A6E+05
791E+05
223E+06
9S3E+05
336E+06
2.06E+06
2.36E+06
158E+06
127E+406
122E+06
138E+06
774E+04
487E+03

5.98E+07
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TOP 30 MONTHLY URANIUM
NORMALIZED ELEMENTAL SOURCE DOSES
F-Canyon Purex Process Low Heat Waste
Adjusted Rem
Adjusted |  Fraction Monthly | Monthly | Weighted
MONTHLY URANTUM SDI (rem) Moathly | E of Unani Unantum Manthly
U2ss & Urminm | Unentam NESD NESD NESD

Date U233 U246 Pa2LAc22 U2% U238 |SDIGem)| SDI(cem) | (em/gram) | Gemigram)| (remigram)

Sep-66 0 0 1A6E+05 0 225B4+06  235E+406 101 420E+01 426E+01 4AC0E-01
Jul-66 0 0 452B4+05 0 726E+06  7.71E+06 101 420E+01 425E401 1A1E+00
May-66 0 0 323E+05 0 526E406  5.58E+06 101 4.20E+01 425E401 LOZE+00
Aug-67 0 0 4.10B+05 0 675E+06  7.16E+06 101 4.19E+01 4A24E401 131E+00
Nov-68 0 0 325E405 0 535E406  5.68E406 101 4.19E401 424E401 1O4E+00
Oct-68 0 0 267E+05 0 439E+06  4.66E+06 101 4.19E+01 4.24E+01 8.54E-01
Apr-69 0 0 264E405 0 435E+06  4.62E406 101 4.19E+01 424E+01 8A7E-01
Apr-67 0 0 264E+05 0 435E+06  4.62E+06 101 4.19E+01 424E4+01 8A7E01
Dec68 0 Q 2.09E+05 0 3ASE+06  3.66E406 101 4.19E+01 424E401 6.70E-01
Mar-67 0 0 792E+05 0 130E+07  138EH07 101 4.19E+01 424E+01 254E+00
Jan-68 0 0 6AIE+I5 0 107E407  LI3E+07 101 4.19E+01 424E+01 2.08E+00
Jan-67 4] 0 567E+05 0 934E+06  991E+06 101 4.19E4+01 424E+01 1.82E+00
Jul-720 0 0 3.65E+05 0 601E+06  637E+406 101 4.19E+01 424E+01 L17E+00
Sep-67 0 0 3AGE+0S 0 S7UE+06  6.04E+06 101 4.19E401 424E+01 111E+00
Jan-69 0 0 3.04E405 0 SOIE+06  531E+06 101 4.19E+01 424E+01 9.74E-01
Mar-68 0 0 2.75E405 0 454E+06  4B1E+06 101 4.19E401 424E+01 8.82E-01
Nov-67 0 0 247EH5 0 406E+06  431E+06 101 4.19E+01 A 24E+01 7.90E-01
Apr-68 0 [ 241E+05 0 397E+06  421E+06 101 4.19E401 424E+01 7.73E-01
Feb-68 0 4] 1.66E+05 0 274E+06  291E+06 101 4.19E+01 424E+01 533E-01
Oct-67 0 0 130E+05 0 24E+06  2.27E+06 101 4196401 424E401 4.16E-01
Dec-67 0 0 529E+04 0 87IE+05  924E+05 101 4.19E+01 A24E+01 1.69€-01
Mar-69 0 0 531E+05 0 874E+06  928E+06 101 4.19E+01 424E+01 L7UE+00
Dec-66 0 0 3.99E+05 0 657B+06  697E+06 101 4.19E+01 424E401 128E+00
Mazy-68 0 0 150E+05 0 ATEH06  2.62E+406 101 4.19E+01 424E401 4.806-01
Apr-65 0 0 103E+06 0 172E407  1.8ZE+7 101 4.19E+01 424E+01 334E+00
Sep-68 0 4] LI3E+05 0 192E+06  2.04E+06 101 4.19E+01 424E401 3.73E-01
Mar-65 0 0 121E+06 0 207E+07  219E+07 101 4.19E+01 423E+01 4.00E+00
Jan-66 0 0 LI4E+06 0 197E+07  2.08E+07 101 4.19E+01 423E+401 381E+00
Aug-66 0 0 8.09E+05 0 142E+07  1S0E+07 101 4.18E+01 4 23E401 2.75E+00
Nov-64 0 0 8.66E+05 0 154E+07  1.63E407 101 4.18E+01 423E+01 297E+00

Aversge Weighted NESD = 424E+01
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TOP 30 MONTHLY PLUTONIUM
NORMALIZED ELEMENTAL SOURCE DOSES
H-Canyon Purex Process High Heat Waste
Am2u Rem
Adjustad Feaction Monthly | Adjusted | Weighted
MONTHLY PLUTONIUM SDI (rem) Mosthly | Increaseof |PLUTONTUMIPLUTO Manthly
Pu2tl & PLUTONTUM [PLUTONIUM|  NESD NESD NESD

Date Pu-233 Pu239 Pu20 Am241 Pe22 | SDICem) | SDIGrem) | (remigram) | (remigram) | (rem/gram)
Mar59 0 6S5E+09  153E:09  456E+08  JMVEH05  SBAEH09 12 376E407  BMEHV  665EHS
Jan59 0 LIGE+10  247E+09  733E+08  ASGE40S  1AZE+I0 12 376E+407  3B4E+07  LOTE406
Feb-5 0 668E+09  1A9E+09  AAME+08  299E405  BAZEHD9 12 376B+07  3BMEHW  GASEMS
Feb-58 0 17IE+10  382E+09  108E+09  745EH05  220B+10 12 37SE+07  3KIEMT  L6SE406
Apr-58 0 2.09E+10 467EH9 132409 9.36E+05 2.69E+10 102 373EH7 383E+H7 2.02E+06
Jun-58 0 166B+10  372E409  1OSE+09  ZAMEHS  2EHI0 12 3TSE{07  383EH7  L6UEH06
Oct-58 0 150E+10  335B409  OAEH8  GGEMS  L92E+I0 12 37SE+07  3BEMT  LMEHS
Jan-58 0 146E+10  327EH09  9ZEH8  6SEHS  1BSEI0 12 37SE07  3BGEH7  LAIEH0S
Sep-58 0 131E+10 292E+09 824E+08 5.85E+05 168E+10 102 3T3EH7 38IEHT7 126E+06
Mar58 0 LI2E+10  250E409  70AE+08  S500E405  LMEHO 12 3TSE+07  3B3EH  LOSEH0S
May-58 0 LIIEHI0 2476409  GS7E#0B  ASSEWS  1AZEHI0 12 3TSEV07  3BSEHT  LOTE+06
Aug-58 0 8.78E+09 1.96E+09 553E+08 3.CE+05 LI3E+10 1m 375E+07 3B3EH7 8A7EHS
Jul-58 0 5A1E+09 121E+09 341E+08 2425405 6965409 102 3.75E+07 383EH7 S22E+5
Nov-58 0 7.98E+08 1.79E+08 SOGEH7 357E+04 1O03E+09 1m 375EH7 3B3EHT7 7.70E+04
DecS8 0 1576+10  35IE+09  9SUE+08  7ME«S  22E+10 12 37SEW7  3B3E407  1SIEH06
Jun-57 0 124E+10 2.77E+09 7AQE+08 SSAEHS 159E+10 1m 3T5EH7 3BZE+H07 LI9E+06
May-57 0 951E+09 2.13E+09 5.69E+08 426E+05 122E+10 1m 375EH07 382EH7 9.13E+05
Nov-57 0 1.73E+10 3.B6E+09 1.03E+09 7.73E405 221E+10 102 375EH07 382E+07 L66E+06
Oct.57 0 12E+410  274E+09  73IE+08  SASEH0S  1STEHI0 12 3TSEW  3BZEH7  LIZEs06
Apr-57 0 120410  269B+409  7.19E+08  S3MEL05S  1S4E+10 12 37SE«07  3BZEMW  LISE+D6
DecS7 0 120E+10 269E4+09 7.19E+08 5.36E+05 154E+10 102 3.75EH07 382E+07 LISE+06
Feb-57 0 LI6E+10 2.50E+09 6.94E+08 S20E+05 149E+10 1.02 3.70E+07 3.82E+07 L1IE+06
Mar7 0 922E+09  206E+09  SS5IE#08  ALIEHS  LIEE+10 12 375E+07  3BZEH0  88SEHS
Jul-57 0 6.94E+09 155E+09 4.15E+08 3.11B+05 891E+9 1.2 375E+07 38ZE+07 6.67E405
Jan-57 0 1.13E+10 2.53E+09 6.77E+08 5.07E+05 1ASE+10 102 3.75E+07 3.82ZE+07 LO09E+06
Sep-57 0 1.06E+10 2.37E+09 632E+08 LAUEHS 136E+10 102 375E+07 3.82E+07 102E+06
Aug-57 0 6.77E+09 151E+09 4.05E+08 3.0BE+05 8.69E+09 1.2 37SEH07 3B2E+07 6.50E+05
Feb-56 0 5.08E+10 LI4E+10 288E+H09 2.27E+06 6.50E+10 1.02 S74EH07 ABIEH7 4 85E+06
Jul-56 0 326E+10 731E+09 1.85E+09 1ASE+06 A16E+10 1m 374E4+07 3BIEH7 3.12E+06
Jun-56 0 733E+09 164E+09 4.15E+08 328E+05 938E+09 102 374E407 381E+07 7.00E+05

Aversge Weighted NESD = 382E+07
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TOP 30 MONTHLY URANIUM
NORMALIZED ELEMENTAL SOURCE DOSES
H-Canyon Purex Process High Heat Waste
Rem
Adjusied |  Fraction Monthly | Adjusted | Weighted
MONTHLY URANIUM SDI (rem) Mosthly | Incromscof | Unnium | Umninm | Monthly
U235 Unsoixm | Unnium NESD NESD NESD

Date U233 U234 Pa23LAc227 U236 U238 8DI (ram) | SDI (rem) (rem/gram) | (rem/gram) | (rem/gram)

Sep-55 0 4] 4.62E405 0 921E+06  967E406 101 4.17E+01 421E401 2.09E+00
Apr-57 0 0 329E+05 0 657E+06  6.5(E+06 L01 417E401 l2..21]5-!»01 149E+00
Jun58 0 0 6.90E+05 0 138EH7  1ASE+07 101 4.17E401 ' 421E+01 3.13E+00
Oct-58 0 0 524E+05 0 LOSE+7  LI10E+07 101 4.17E401 421E+01 237E+00
Jul-56 0 0 4.80E+05 0 957E+06  101EH07 101 4.17E+01 421E+01 2.17E+00
Jan-57 0 0 4AEH0S 0 885B+06  929E+06 Lo1 4.17E+01 4.21E+01 2.01E+00
Aug-55 0 0 395E+05 0 7898406  8.29E+06 101 4.17E+401 421E401 17BE+00
Dec55 0 4] 381E+05 0 761E+06  7.99E406 101 4.17E+01 421E+01 1.73E+00
Feb-59 0 0 377E+05 0 7538406  791E+06 101 4.17E401 421E+01 1.71E+00
Feb-56 0 0 373E+05 0 7ASE+06  7.82E+06 101 4.17E401 421E+01 L69E+00
Jan-56 0 0 355E+05 0 709406  7ALE+06 101 4.17E401 421E+01 L6IE+00
Oct-55 0 4] 349E+05 0 697E+06  732E+06 101 4.17E401 4.21E+01 1.58E+00
DecS6 0 4] 333E405 0 665E+05  6.98E+06 L0l 4.17E401 421E401 151E+00
Oct-56 0 0 3.283EH05 0 6ASE+06  677E+06 101 4.17E401 421E401 1A46E+00
Apr-56 0 0 323E+05 0 GASE+H06  677E+406 101 4.17E401 421E401 146E+00
Dec57 0 0 321E+05 0 6AIE+06  6.73E+06 101 4.17E401 421E+01 1ASE+00
Jul-58 0 0 3.19E+05 0 637E4+06  6.59E+06 101 4.17E401 421E401 1A4E+00
May-58 0 [ 299E+05 0 S97E+06  627E+06 101 4.17E401 4.21E+01 136E+00
Nov-56 0 0 269EH05 0 S37E+06  SHAEH06 101 4.17E401 4.21E401 1.22E+00
Aug-56 0 o 2576405 1] 513E+06  538E+06 101 4.17E401 421E+01 L16E+00
Sep-56 0 0 237EH5 (1] 4738406  4.96E406 101 4.17E+401 421E+01 1.07E+00
Mar-57 0 0 229E+05 0 457E+06  A79E+06 101 4.17E+01 421E+01 LOAE+00
Juk57 0 0 199E+05 0 396E+06  4.16E+06 101 4.17E+01 421E401 9.00E-01
Mar-59 0 1] 185E+05 0 368E+06  387E+06 Lo 4.17E401 421E+01 836E-01
Nov-55 0 [ 179E405 0 3566406  374E+06 Lo1 4.17E+01 421E+01 8.09E-01
Mar-58 0 0 1736405 0 3AMEHS  362E406 101 4.17E401 4.21E+01 7.82E-01
Sep-58 0 [} 153E405 0 AMEHDS  320E+06 Lol 4.17E+01 421E+01 6.91E-01
Aug-57 0 0 LIGEH0S o 232E406  24A4EH06 Lo1 4.17E401 421E+01 527E-01
Jan-58 0 0 LHME+0S 1] 2285406  240E+06 101 4.17E+01 421E+401 5.18E-01
Jan-59 0 0 1.00E+05 0 200E+06  210E+06 101 4.17E+01 421E401 454E-01

Avenge Weighted NESD=  421E+01




APPENDIX B WSRC-TR-93-604

Rev. 1
Page 36 of 41
TOP 30 MONTHLY PLUTONIUM
NORMALIZED ELEMENTAL SOURCE DOSES
H-Canyon Purex Process Low Heat Waste
Am241 Rem
Adjusted Fraction Monthly | Adjusted | Weighted
MONTHLY PLUTONIUM SDI (rem) Mauthly Increaseof | PLUTONIUM|PLUTO! Monthly
Pe2Ul & *|PLUTONIUM | PLUTONTUM |  NESD NESD NESD
Date Pu-238 Pu-239 Pu-240 Am241 Po242 | 5DI(rew) | SDIGeem) | (rem/gmm) | Gremigrem) | (rem/gram)
Jans9 0 591E408  130E+08  3SGEW07  265E404  752E+08 1m 37EHT  3BIEH7  GAOEHS
Feb-59 0 5OIE408  1TE+08  3S3EH07 2656404 7.62E+08 1@ 376EH7  SBEHT  GATEHS
Mar-59 0 236E408  529E+07  157E+07  106E+04  3.05E+08 1@ 376EH7  3BEHWT  256EH5
Dec58 0 591E+08  10E+08  373E407  265B+04  7.60E+08 1 ATEHT  3LEHT  636EHS
Aprs8 0 916E+08  205E+08  S578E407  AIOE+04  LIGE+09 1@ 3TEHT  ICEHT  9BEHS
Jan-s8 0 8STE+08  1S2E408  SAGE#07  3B4E+04  LICE+09 1m ATEHT  3MEHT  9DEHS
Feb-58 0 798E+08  179E408  SOGE407  3S7E404  LOGEHD9 1@ A7SEHW  3WEHT7  BIEHS
Jun58 0 620E+408  139E+08  391E407  278E+04  7.96E+08 1m ATEHT  3MCEHT7  6.68EHS
May-58 0 S6IE408  126E408  354Es07  25IE404 722408 @ ATEHT  IWEHT  6OEHS
Jukss 0 S6IE408  126E408  35(E+07  25IE+04 7225408 1m TEHT  AWEHT  6HEHS
Sep-58 0 355E408  7.SGE407  224E+07  1SE404  456E+08 1@ A7EH7  3BBEH7  3MEHS
Mar-58 0 827E+08  185E+08  522E+07  370E+04  1DGEH09 1@ ATEHT  3BEH7  BIIEHS
Aug:58 0 473E408  106E408  298E+07  21ZE404  60BE408 1@ ATEH  3BSEH7  509E405
Nov-58 0 AMEH08  926E+07  261E407  1SSE404  S3ZE08 12 ATEHT  3BIEH7  AASEHS
Oct-58 0 AME408  926E407  261E«07  1SE404  S3ZEH8 1@ 3TEHT  3BBEH7  AMSEHS
Jun57 0 1630409 364408 9Z2E+07  728E+04  209E+09 1@ 37EH7  3REH7  1LMEH06
Feb-57 0 1656409  370E408  9SSE+07  TAIEHOA  212E+09 1® ATEHW  3RWEH7  LI7EH06
Mar-57 0 157E409  350E+08  936E+07  7OIE+04  201E+09 1@ ATEHY  3MEAT  L6SEH06
Apr:S7 0 1S7E409  3.50E+08  936E+07  7OIE+4  201E+09 1m ATEHT  3BEH7  16BE+06
May-57 0 14SE409  331E+08  BZEH7  6S2EHL  1SOE+09 1@ ATEHT  3REH7  158E406
Juls7 0 136E+09  3OME+08  BI3E+07  6O9E+04  174E+09 1@ ATEHT  3MWEH7  LAGE+06
Sep-57 0 130E409  291E+08  777E+07  SEIE+04  L67E+09 102 ATEH7  3MEH7  1VE+06
Aug:57 0 100E409  225E+08  6OIE+07  AS0E+04  129E+09 12 37E«W  3MEH7  10BE+06
Nov-57 0 768E+08  L72E+08  ASEH7  3MEH04  9B6E408 12 375EH7  3MEH7  8BEHS
Dec'57 0 6B0E+08  150E+08  406E+07  3OME+04  872E+08 12 37EH7  IMEHNT  72BEHS
Oct-57 0 561E+08  126E+08  336E+07  25IE+04  721E408 102 ATEH7  3MEH7  6OIEHS
Jan57 0 168E409  377E+08  10IE+08  75(E+04  2.16E+09 102 377 3MEH7  180E+06
May-56 0 360E409  BZ7E+08  209E408  165BH5  A7IE+9 12 374E+07  3BIE407  3EH06
Sep-56 0 1276409  2B4E408  720E+07  569E+04  163E409 1m A74E+7  3BIE«07  135E406
Jun-56 0 642E409  148E+09  375E408  296EH0S  SATEeD9 1® 374E+07  38IE407  7.06E+06

Average Weighted NESD =  3.82E+07
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TOP 30 MONTHLY URANIUM
NORMALIZED ELEMENTAL SOURCE DOSES
H-Canyon Purex Process Low Heat Waste
Rem
Adjusted | Fraction | Monthly | Adjusted | Weighted
MONTHLY URANIUM SDI (rem) Moathly |Incresseof| Umnium | Umnium | Montily
V235 & Unnizm | Upmiam NESD NESD NESD
Date U233 U234 Pa2LAc2 U236 U238 SDI (cem) | 5D1Gem) | (emvgrm) | Grem/gram) | (remv/gram)
Muy-56 0 0 8AEHOL 0 168E406  177E+06 101 A17E401  A2IE401  131E+00
Feb-56 0 0 823E+04 0 164E406  17ZE406 101 AI7E401  4A21Es01  128E+00
Aug 58 ) 0 A2ZEAO4 0 8AIE05  883EH5 101 LI7E+01  A2IE401 653801
Feb-57 0 0 14SE+05 0 288E+06  3.0EH06 101 AI7E401  A2IE401  224E+00
Jun57 0 0 1AIEH05 0 280R+06  294E406 101 AI7E+01  4A2IE01  218E+00
Mar-57 0 0 136E+05 0 2776406 2.B6B+05 101 AWEH0]  421E+01  212E400
AprS7 0 0 1368405 0 277406  2BEEH06 101 LI7EL01  A2IE401  212E400
Dec56 0 0 134405 0 268E+06  2B2E406 10 LI7E+01  A2IE+01  208E+00
Dec55 0 0 1208405 0 2405406  2.52E+06 101 LAI7E+01  421E+01  1S7E+00
Nov-56 0 ] LI6E+05 ] 236E+406  248E+06 101 AI7E401  A2IE401  1B4E+00
Juls7 0 0 118E+05 0 236E+06  248B+06 101 A7E401  A2IE+01  1B4E+00
Sep56 o 0 110E+05 0 220E406  231E406 101 AI7E+01  A2IE+01  171E+00
Jun-56 0 0 104E+05 0 208E+06  2.19E+06 101 AI7E401  A2IE+01  L62E+00
Aug 56 0 0 1.04E+05 0 208E+06  219E+06 101 LI7E401  421E+01  L62E+0
JulS6 0 0 9AE+04 0 18E406  196E+06 101 LQI7ES01  A2IE40]  1AGE+00
Aug 57 0 0 8.83E+04 0 1766406  185E+06 101 AI7E+01 421401 137E+00
Mar56 0 0 8.63E+04 0 172E406  18IE+06 1m LI17E+401  42IE+01  134E+00
AprS6 0 0 8.63E+04 0 172E+06  1BIE#06 101 AI7E+01  421E+01  134E+00
Oct-56 0 0 8.63E+04 0 172E406  181E+06 101 AI7E+01  421IE401  134E+00
AprS8 0 0 BOGE+04 0 160E+06  168E+06 101 LI7E+01  AZIE01  124E+00
Jan58 0 0 723E+04 0 1AMEH 06 15IE+06 101 AI7E+s01  421E+01  LIZE+0O
Feb-58 0 0 703E+04 0 1AGE+06  TATE+06 101 AI7E+01  42IE+01  109E+00
Mar-58 0 0 703E+04 0 14A0E+06  LAE+06 10 AI7E+01  A2IE401  109E+00
Nov-57 0 0 6.82E+04 0 1366406  1A3E+06 101 LI7E401 421401 106E+00
Aug:S5 0 0 6AZE+04 0 1266406  135E406 101 LI7E¥01  421E+01  995E-01
Dec57 0 0 60E+04 0 120E406  126E+06 10 AI7E40]  A21E+01 93301
Jun58 0 0 SA2E+04 0 1086406  LME+06 101 LI7E401  421E401  BACEDL
Jan59 0 0 522E+04 0 1OAE+06  LO9E+0S 101 AI7E40]  421E+01  BOSEO
Feb-59 0 0 522E+04 0 1ME+06  1.09E+06 10 A7E+01  A2IE401  B0SE01
Dec58 0 0 502E+04 0 1OGE+06  1.0SE+DS 101 AI7E401  421EH01  778E01

Aversge Weighted NESD = 421E+01
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TOP 30 MONTHLY PLUTONIUM
NORMALIZED ELEMENTAL SOURCE DOSES
H-Canyon HM Process High Heat Waste

Am-241 Rem
Adjusted Fraction Adjusted | Weighted
MONTHLY PLUTONTUM SDI (rem) Monthly | Increaseof |PEUTONIUM| Monthly
Po-241 & PLUTONIUM | PLUTONTUM NESD NESD
Date Pu-238 Pu-239 Pu-240 Am-241 Pu-242 SDI (rem) SDI (rem) (rem/gram) | (rem/gram)

May-65 4228411  0.00E+00 0.00E+00 0.00E+00 0.00E+00 A22E+11 1.00E+00 788E+09 723E+07
Jan-66 L17E+11  0.0CE+00 0.00E+00 0Q.00E+00 0.0GE+00 L17E+11 L.O0E+00 7.88E+09 201E+07

Jun-66 L17E+11  O.0CE+00 0.00E+00 0.00E+00 0.00E+00 L17E+11 LO0E+00 7.88E+09 201E+07
Apr-65 9.17E+10  0.00B+00 0.00E+00 0.00E+00 0.00E+00 9.17E+10 LO0E+00 7.88E+09 LS7E+07
Jul-66 80IE+10  0.0CE+00 0.00E+00 0.00E+00 0.00E+00 801E+10 1.00E+00 7.88E+09 137E+07
Jun-65 795E+10  0.008+00 0.00E+00 0.00E+00 0.0CE+00 795E+10 1.00E+00 7.88E409 L36E+07
Feb-67 621E+10  Q.0CE+00 0.00E+00 0.00E+00 0.00E+00 621E+10 LOOE+00 7.88E+09 LOGE+07
Mar-66 6.16E+10  O.0CE+00 0.00E+00 0.00E+00 0.00E+00 6.16E+10 1.O0E+00 788E+09 LOGE+07
May-67 3.11E+10  0.0CE+00 0.00E+00 0.00E+00 0.00E+00 3.11E+10 1.00E+00 788E+09 5.32E+06
Jan-68 250E+10  0.00E+00 0.00E+00 0.00E+00 0.00E+00 250E+10 1.00E+00 788E+09 4 29E+406
May-68 125E+10  Q.00E+00 0.00E+00 0.00E+00 0.00E+00 125E+10 1.00E+00 788E+09 2.15E+06
Mar-68 626E+09  0.00E+00 0.00E+00 0.00E+00 0.00E+00 626E+09 1.00E+00 7.88E+09 LO7E+06
Oct-68 626E+09  0.00E+00 0.00E+00 0.00E+00 0.00E+00 626E+09 1.00E+00 7.88E+09 LO7E+06
Mar-67 621E+09  0.00E+00 0.00E+00 0.00E+00 0.00E+00 621E+09 1.00E+00 7.88E+09 LOGE+06
Mar-65 6.11E+09  0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.11E+09 1.00E+00 7.88E+09 LOSE+06
Apr-66 166E+11  OQ.0CE+00 0.00E+00 0.00E+00 0.00E+00 166E+11 1.00E+00 7.88E+09 2.85E+07
May-66 1.66E+11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 166E+11 1.00E+00 788E+09 285E+07
Aug-65 6.11E+10  0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.11E+10 LOE+00 7.88E409 LOSEH07
Feb-66 493E+10  O0.0CE+00 0.00E+00 0.00E+00 0.00E+00 4.93E+10 1.00E+00 7.88E+09 8ASE+06
Sep-69 379E+10  OQ.0CE+00 0.00E+00 0.00E+00 0.00E+00 379E+10 L.O0E+00 783E409 6AJE+06
Aug-77 634E+12  L16E+09 0.00E+00 136E+11 0.00E+00 6ASE+]12 LOLE+00 7.04E409 9.93E+08
May-70 927E+12  3.96E+10 253E+10 571E+10 6.99E+07 9ACE+12 1.00E+00 3AGE+H09 7.07E+08
Apr-70 779E+12  336E+10 2.12E+10 4.89E+10 5B6E+07 7.89E+12 LOOE+00 3A4EH09 5.90E+08
Aug-70 330E+12  155E+10 9.05E+09 196E+10 246E4+07 335E+12 1.00E+00 331E+09 241E+08
Mar-70 303E+12  143E+10 824E+09 1.96E+10 227EH77 307E+12 1.O0E+00 329E+09 220E+08
Sep-70 279E+12  134E+10 7.66E+09 1.79E+10 2.08E+07 253E+12 1.00E+00 327E+09 2.01E+08
Jul-70 527E+12  26(E+10 142E+10 3ASE+10 3.78E+07 S534E+12 1.00E+00 323E+09 3.72E+08
Dec-70 181E+12  94SE+H® 4.99E4+09 LI4E+10 132E+07 184E+12 1.00E+00 3.4E+09 126E+08
Jun-70 291E+12  1.68E+10 7.66E+09 201E+10 2.08E+07 295E+12 1.00E+00 2.98E+09 L91E+08
Oct-70 LI9E+12  723E+09 325E+09 6.74E+09 9ASE+06 121E+12 1.00E+00 2.90E+09 7.64E+07

Average Welghted NESD =  4.00E+09




APPENDIX B
U-233&

Date Th-229
Jan-70 234E+08
Ju-72 3.04E+07
Auvg-72 139E+08
Aug-73  290E+08
Sep-73 4.18E+08
Oa-73 1.66E408
Nov-73 146E+09
May-68 L.18E+09
Mar-68 739E+08
Apr-68 2.72E+08
Aug-74 3.19E+09
May-72  220E+08
Jun-72 220E+08
Feb-69 8.92E+08
Oct-69 262E+08
Jan-69 423E+08
Dec-69 333E+08
Feb-70 288E+08
Nov-69  3.12E+08
Jul-73 1.69E+08
Dec73 2.88E+07
Jan-71 0.00E+00
May-75 0.00E+00
Dec75 0.00E+00
Jun-75 0.00E+00
Mar-74 0.00E+00
Dec-70 0.00E+00
Nov-76 0.00E+00
Nov-75 0.00E400
Mar-72 0.00E+00

MONTHLY URANIUM SDI (rem)
U235&
U234 Pa-231,Ac-227 U-236

131E+406
2.15E+05
9.84E405
221E+06
3.18E+06
1.26E+06
LIIE«7
5.05E+07
3.19E+07
LISE+07
7.10E+07
3.04E406
3.04E+06
4.16E407
4.74E406
2A3EH07
7.81E+06
L2UE+7
134E+07
LISEW07
135E+07
1.0BE+7
6A0E+06
6.63E406
124E406
3.51E+06
7.18E406
2.18E+06
SACEH7
3.53E+06

TOP 30 MONTHLY URANIUM

WSRC-TR-93-604

NORMALIZED ELEMENTAL SOURCE DOSES

H-Canyon HM Process High Heat Waste

143E+01
185E+00
8ASE+00
4.12E401
584E+01
236E401
2076402
0.00E+00
0.00E+00
0.00E+00
2.10E+05
171E+04
171E+04
1XEHS
7.05E+04
1.65EH05
120E+05
2.10E+05
2A3EH5
2.56E+05
159E+05
8B7E+04
433E+04
588E+04
9.15E403
3.78E+04
832E+04
2.60E404
579E405
377E404

0.00E+00
147E401
6.75E+01
14A1E+Q2
2.03E+2
8.07E+01
7.08E+02
0.00E+00
0.00E+00
0.00E+00
102E406
331E+5
331E+5
6.75E+05
338E+05
8.61E+(05
6.74E+05
128E+06
126E+06
364E+05
232E+06
221E+406
170E+06
1ASE+06
3AZEH0S
634EH0S
1.19E+06
254EH05
1.08E407
758E+05

U238

LI19E+01
153E+00
7.01E+00
1.69E+01

9.64E400
8AEE+01
0.00E+00
0.00E4+00
0.00E+00

657E+02

2.18E403

368E+03
699E+03
6.86E4+03

634E+(8
AQ7E+03
3.19E+03
3.16E+03
6AGE+2
155E+03
2.99E+03
L13E+03
256E+04
156E+03

Adjusted
Moattly
Ummixm
SDA (zem)

235E+08
306BH7
1A0E+08
293E+08
4215408
167E+08
1476409
L23E+09
720E+08
284E+08
327E+09
2248408
224E+08
934E+08
267E408
4AZE+08
3AIE+08
302E+08
327E+08
181E+08

126E407
8.1SE+06
8.1SE+06
159E+06
4.18E+06
8AGE+06
246E+06
6.60E+07
433E406

Rev. 1
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Fraction | Monthly | Adjusted | Weighted
Inceemmeof | Usaai oo Moniily
Ursnium NESD NESD NESD

5D1 (cem) | (rem/gram) | renvgram) | (renvgram)
130 124E+06 1.61E+06 324E+04
130 124E+06 161E+06 4 20E+03
130 124E+06 161E4+06 1.92E+04
130 124E+06 161E+06 4.0E4+04
130 124E+06 1.61E+06 S5.78E+04
130 124E+06 1.61E+06 230E+04
10 124E406 161E4+06 2.01E+05
128 121E+06 156E+06 1.OE+05
128 121E+06 1.56E+06 1.03E+05
128 121E+06 156E+06 3.78E+0¢
129 719E+05 928E+05 2.59E+05
129 688E+05 891E+05 1.70E+04
129 688E+05 891E+05 1.70E+04
128 637E+05 8.17E+05 6.51E+04
129 4 36E+05 S563EH05 128E+04
128 358E+05 4.S7E+05 1.7SE+04
1.9 3AGE+0S 4AGE+05 1.30E+04
128 1.99E+05 256E+05 6.58E+H13
128 197E+05 253E+05 7.05E+03
127 139E+05 1.78E+05 2.75EH8
118 388E+04 4 56E+04 1745402
1.00 188E+04 1.88E+04 2.03E401
1.00 185E+04 1.85E+04 1.29E401
1.00 1.79E+04 1.79E4+04 124E401
1.00 176E4+04 1.77E+04 2.40E400
1.00 173E+04 . 173E+04 6.17E+00
1.00 171E+04 1.72E+04 124E+01
1.00 171E+04 1.71E+04 3.60E+00
1.00 1.70E+04 170E+04 9.58E+01
1.00 1.68E+04 1.68E+04 621E+00
Average Weighted NESD=  1.10E406
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TOP 30 MONTHLY PLUTONIUM
NORMALIZED ELEMENTAL SOURCE DOSES
H-Canyon HM Process Low Heat Waste
Am-241 Rem

Adjusted | Fraction | Monthly | Adjusted | Weighted

MONTHLY PLUTONIUM SDI (rem) Monthly | Increaseof |PLUTONIUM(PLUTO Monthly
Pel& PLUTONIUM |[PLUTONIUM|  NESD NESD NESD

Date Pu-238 Pu-239 Pu240 Amaa1 Pu20 | SDiGem) | SDI(eem) | (remigram) | (remigram) | (rem/gram)
Miy-65  33IE+1 0 0 0 0 331B411 100 788E+09  786E+09  LIIEH9
May-84 150E+11 0 0 0 0 150E+11 100 788E+09 7.88E+09 5.05E+08
Jndd  LI3E 0 0 0 0 LI3E+1 100 788409  788E+09  3BUE+08
Aug85  LOEHI 0 0 0 0 LOE+1 100 788E+09  78E+09  3SIE+8
Feb-88  9B6E+IO 0 0 0 0 9865410 100 788E+09  78EE+09  33ZE+08
Dec8  B36EI0 0 0 0 0 836E+10 1.00 788E+09  78EEH09  25IE+8
Feb77  TAGEHI0 0 0 0 0 TAGE+10 100 788E+09  7BEEH09  25IE+B
Oct-85 734E+10 0 0 0 0 734E+10 1.00 7.88E+09 7.88E+09 247E+08
Oct-66 691E+10 0 0 0 0 691E+10 100 7.88E+09 7.88E+09 233E+08
Jan-71 523E+10 0 0 0 0 S23E+10 100 788E409 7.88E+09 L76E+08
May70  SOGEHI0 0 0 0 0 SHIEH0 100 TRENY  7SEEH9  LEIEHS
Jan-86 3.0E+10 0 0 0 0 370E+10 100 7.88E+09 7.88E+09 L24E+08
Feb-66 3.70E+10 0 0 0 0 37UE+10 100 788E+09 7.88E+09 124E+08
Mar-72 3.69E+10 0 [ 0 0 369E+10 1.00 7.88E+09'." 7.88E+09 124E+08
JinT3  367E+10 0 ) 0 0 367E+10 100 788E+09  788E+09  124E+08
Aug-77 3.62E+10 0 0 0 0 362E+10 1.00 788E+09 7.88E4+09 122E+08
Mar-79 3A4E+10 0 0 0 0 344E+10 100 7.88E+09" 7.88E+09 L16E+H08
Juk7t 205E+10 0 0 0 0 205E410 100 788E+09  788E+09  GBREMY
Jun77 1.89E+10 0 0 0 0 189E+10 100 788E+09 7.88E+09 635E+07
Aug-82 1.85E+10 0 0 0 0 185E+10 100 788E+09 7.88E+09 621E+07
Aug-86 179E+10 0 0 0 0 179E+10 1.00 788E+09 7.88E+09 6.02E+07
Jul-65 L17E+10 1] 0 0 0 L17E+10 1.00 788E+09 788E+09 34EH7
Oct-68 932E+09 0 4] 0 0 932E+09 1.00 7.88E+09 7.88E+09 3.13E+07
Oct-70 9.16E+09 0 0 0 0 9.16E+09 100 7.88E+09 7.88E+09 3.08E+07
Aug-73 9.12E+09 0 0 0 0 9.12E4+09 1.00 788E+09 7.88E4+09 3.07E+07
Mar-68 767E+09 0 0 0 0 757E+09 100 7.88E+09 7.88E409 258EH07
May-90 752E+09 0 0 0 0 7525409 100 788E409 7.88E+09 253EH07
Oct-67 651E+09 0 0 0 0 651E+H9 1.00 7.88E+09 7.88E+09 219E+07
Sep-78 1.63E408 0 0 0 0 163E+08 1.00 7.88E+09 7.88E+09 SATE+B
Jun-79 7.87E+11 0 0 4] 0 787E+11 100 7.88E+09 7.88E+09 2.65E+09

Avensge Weighted NESD=  7.88E+09
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TOP 30 MONTHLY URANIUM
NORMALIZED ELEMENTAL SOURCE DOSES
H-Canyon HM Process Low Heat Waste
Adjusted |  Fraction Monthly | Adjusted Rem

MONTHLY URANIUM SDI (rem) Menthly | Incresseof | Umnnium .I.Jnnlnm Weighted

U233 & UBs& Unmizm | Uzainm NESD NESD Monthly

Date Th-229 U234 Pa2slAc2y  U23% U2 |SDiGem)] SDI(rem) | (remvgram) |(rem/gmm)|  NESD
Jul-72 3OMEH7  2ISE405  LBSEH00  IA7E401  LS3E400 3065407 130 124E406  161E+06  B22EH®
Ot73  4ISE407 3158405  SSYEH00  202E+01 241E+00 4ISE«07 130 124E406  161E+06  112E+04
Aug73  335E47  25EH05  A7EE+00  L63E401  LSSE400 338E+07 124E406  161E406  907E+03
Sep73  BEIEH7  29IE+05  SAMEH0  LSGEH01 2Z7EH00  386EH07 130 124E406  161E406  1OE+04
Jul74 1S7E+09  LISE407 2288402  76ZE+@  O.I0B+01 158E+09 130 124E406,  16IE+06  424E+05
Nov73 1728408  131B+06 2455401  83%E+01 1OOE401 174E+08 130 1246406  161E406  AGTE+DA
May68  589E408  255E407  000E+00  OOCE+00 OOCE+00 6.14E+08 128 121E+06  156E406  160E+05
Feb69  747E407 306406  L3EHR 24042 4I6B+00 7SEE07 129 120E406  1S5E+06  2.06E+04
Jan6s 679E+07  270E+06  LISE+02  21Z[4@  368B400  7.07E+07 129 1208406  155E406  1BIE+04
Aug72  S562EH08  50IE+06  LO7E+04  96IE+0L GI6EH2  568E+08 130 106E406  137E+06  130E+05
Oct69  A12E408  216E406  BBEHD  AUB+DL  247B+2  3.ME+08 130 10(E+06  +134E406  7.06E+04
Jan70 123408  1O07E+06 7588403  A4E+0 23VE+02  124E+08 120 B57E+05  L1IE406  23IE+04
Nov69  99E+07  BS6E405  82IEHB  AUEOL 236E4@  912E+07 130 TSIEH0S  9F7E+05  1A9E+0t
Mar68  369E408  179EH07  389E+04  201R405 6ASE+2 387E+08 128 73MEHS  9AIE+05  609E+O4
Dec69  726E+407  7BIEH0S  75GE+03  AUE+0F 23E+02  735E407 130 7O6E+05  OME405  LIZE+O4
Jun72  1AOE407  1S4E405  L09E+08  21IE+04  AISE401  1A3E407 129 6BSEH05  8OIE405  2.12E+03
May72  140E407  1S4E+05  LOSE#B  21IE404 AI9E+01 1AJE407 129 688E405  8SIE+05 2126403
Jun-74 1S5E+08  372E+06 2305404  136E405  ASE+R 199E+08 129 6B3E+05  BSIEHS  2.90E+04
Dec73  453E408  B80E+06  460E+04  673E+(05 216E+8 4AS2E+08 129 623E+05  SO4EHS  622E+04
Aug74  353E408  S86E406  OO7E+04  LS7EH05  12IE«03 359E+08 129 AS6EHIS  GAIEH0S  385E+04
Feb70  O5IEH06  410E405  6MEHB  AUE+04 23IEHR  9.S7EH06 128 19EH5  256B405  A26EHR
Apr-63  1ABE408 130407 1208405  67SEH05  213E+03  161E+08 1z7 197E+05  250E+05  675E+3
Jun68  3B6EH0S  SASE407  77BE406  AQSEH06 129E+04  4AGE+08 125 100E+05  126E405  936E+
Jul73 2MEH7  2.99E+06  GOSE4O4  B6(E+04 5865402  275E+07 126 9ATE+O4L  LIGEH05  SASEH®
Ot71  293E407  381E406 6806404  A24E+05 18IE+03  335E+07 125 80GE+04  101E+05  S66EH@
Sep71 179E+07  B9BE+06  160B+05  LOGE+05 4ZE+03 2805407 117 317E+0te 372408 174E+02
Jan71 O00E+00  387E+06  332E+04  BUEH6 1SE«3  A73E+06 100 1SSESOL - LIBSE4  TASENOI
May75  OOOE+00  12E+06  B27B+03  325E+05 6.09E«2  156E+06 1.00 18SE404  18SE+04  4BIE+00
Dec75  OOCE+00  829E+05  7MEHB  18ZE405 3S6E+2 102E+06 100 1.79£+ocf 179E+04  34E+00
Jun75  OOCE400 1266406 9356408 3505405 6.60EH2  16ZE+06 100 176E+404  1J77E404  AJ9E+00
Averzge Weighted NESD=  1.17E+06




